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HemoCue has been a leader in Point of Care medical diagnostics for over 30 years. We specialize in 
giving healthcare providers tests that deliver fast results with the precision expected of a central lab. 
Visit hemocue.com

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

Embrace Health – Unite to Screen and Treat Anemia. 

We share the commitment made by the World Health 

Assembly to reduce the burden of anemia by 50 % in 

women of reproductive age by 2025. Anemia impairs 

the health and well-being of women and increases 

the risk of adverse maternal and neonatal outcomes. 

Anemia also increase complications and the risk of 

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

The time to act  – is now.

30 years ago HemoCue was the pioneer in point of 

care testing for hemoglobin. Since then we have 

shared our knowledge about how, when and why 

to measure it, and the subject remains close to our 

heart. We will continue to share our knowledge, 

and to urge action in detecting and treating anemia. 

Please join our movement.  

Embrace Health – Unite to Screen 

and Treat Anemia!

To learn more about the 

HemoCue®Hb 301 kit and our fight 

against anemia, contact your  

HemoCue representative or 

email info@hemocue.se
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by airmail from the UK. Payment can 
either be made by transfer (Western 
Union is OK) to our UK office with 
payments made out to FSG Commu-
nications Ltd (and email advice to: 
michelle@fsg.co.uk), OR you can pay 
the equivalent of £30 in local currency 
to the offices below. Please note, cop-
ies of the journal will be posted to you 
from the office you pay to. 
• Ghana To: PMB Accra North, Accra, 

Ghana. Cheques payable to: Knowl-
edge Innovations. Queries to: 

  Mr Kwami Ahiabenu II 
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comCheques payable to: Phillips 
Pharmaceuticals Ltd
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  PO Box 7247, Lagos, Nigeria.
  Queries to: Dr A P Balogun
  +234 809 999 9256.
  Cheques payable to: Afrocet Nigeria Ltd. 

Email: balo@afrocet.com
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APHFTA, 55/644 Lumumba Street  
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USK International Ltd, P O Box 
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able to: USK International Ltd.

Africa Health 
subscription 
information

There is a three-tier price structure:
1.  For African-based readers
 see below for details.
2.  For UK and EU-based readers
 £81 (airmail postage included).
3. For readers in all other countries
 £116 or US$194 (airmail postage 

included).

The reading culture in Africa remains 
challenging. To use the gastronomic anal-
ogy, people are snacking here and there 
but rarely sitting down to the big meal. 
In the fast moving world of medicine this 
poses some inconvenient questions.

There is an interesting discussion go-
ing on (as I write) on the Health Informa-
tion For All email list (www.hifa2015.
org) about implementation research. How 
do we bridge that gap between research 
and public policy and practice? What 
amounts to reliable evidence and how 
can that be communicated to those who 
should be aware. How can you make the 
case for funding research which might 
prove that something can be done better, 
or the clinical outcome be improved? 

It got me thinking again about re-
search and scientific journal publishing 
and reliability of evidence presented; 
about the implementation question; and 
about whether the research is being read. 
On the Africa Health website we’ve been 
trying to feature some African journals, 
but find that quite a few of those listed 
on African Journals Online (AJOL: www.
ajol.info) or the African IndexMedicus 
site (www.indexmedicus.afro.who.int) 
are struggling to appear as regularly as 
intended, or not at all. Sadly money is at 
the root of the problem with the subscrip-
tion model very difficult to sustain when 
libraries are starved of funds, and per-
sonal incomes are under significant pres-
sure themselves, and the Open Access 
(OA) model depends on researchers also 
having an income significantly beyond 

what many have. Then there is the debate 
about how rigorous is the review process. 
It can be patchy, or worse with a number 
of rogue publications already outed as 
being simply outlets for dodgy research.

But what are the publishers judged 
on? Being indexed is one critical mark of 
respect for a publication, though this can 
be a difficult hoop for African publishers 
(as we know only too well with our sister 
peer-reviewed titles). The Impact Factor 
has become a leading indicator, letting 
people know how often a publication is 
cited in other accredited publications. 
But should we also be trying to measure 
whether the science actually gets read 
by non researchers or in other words, by 
potential implementers? 

Difficult to know what the mecha-
nism might be, but maybe the reading of 
journals should become a compulsory 
part of the Continuing Medical Education 
programmes set up by individual medical 
councils? Certainly across much of Africa 
we do need to question the deficiencies 
in the reading culture amongst those who 
are beyond medical school, and try to 
see how the pursuit of life-long learning 
can be stimulated.

Bryan Pearson
(bryan@fsg.co.uk)

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

African countries must prepare 
for Zika
Shima Gyoh updates on the latest serious threat posed by the 
mosquito fraternity

African countries must take steps to limit a threaten-
ing disaster, an epidemic of Zika virus infection. At 
first it was only a suspicion but reassessment of avail-
able scientific evidence has confirmed that when the 
virus infects a pregnant woman, it attacks and damages 
growing foetal brain and may be responsible for other 
subsequent disorders not presently recognised. The most 
severely affected die in utero or soon after birth, while 
others live for varying unpredictable periods to suffer 
varying degrees of disabling neurological deficits and 
mental sub-normality. Even in adults, it can cause the 
rare Guillain-Barré Syndrome, a transient auto-immune 
demyelination of motor neurons, causing paralyses.

Discovered in the Zika forest of Uganda some 70 years 
ago, its presence was recorded in 22 Caribbean countries 
apart from Brazil. Its infection usually goes unnoticed in 
over 80% of cases, but in a few it produces a mild self-
limiting condition of malaise, low fever, myalgia, arthral-
gia, retro-ocular headache, conjunctivitis, generalised 
pruritis and a maculopapular rash, non-specific symptoms 
common to other viral infections, and they soon clear 
up. In pregnant women, the virus crosses the placenta to 
attack the baby’s brain, especially the parts that control 
thought, vision and locomotion. At birth they have micro-
cephaly, suffer from restlessness, screaming and insomnia. 
They often have epileptic seizures, dysfunctional motor 
skills and many other serious maladies. Many would need 
special education, training and appliances to achieve 
some measure of independent existence, while others 
would require special care all their lives, often beyond 
the ability of individual families to provide. There have 
been 1500 cases since October 2015. The percentage of 
infected pregnancies and the factors that promote compli-
cations are not yet fully understood. 

Did the virus undergo a neurotrophic mutation in Bra-
zil or is it the same strain? Do Africans possess some de-
gree of immunity or were complications missed because 
of small numbers or lack of suspicion? The very strain 
causing microcephaly in Brazil has already arrived in 
West Africa! By 8th May, Cape Verde had recorded 7557 
suspected cases and confirmed three of microcephaly.1

A zika epidemic can produce a whole generation of 
disabled, mentally challenged children putting intol-
erable stress on the affected families and the social 
services of the country. Representatives of practically 
every country of the world congregate where Olympic 
games are held, and experts in viral diseases did raise 
their concern in holding the fiesta in Brazil at the time 
there was an ongoing epidemic of Zika. The World 
Health Organization’s decision that the games should 

proceed was probably based more on the undesirable 
political and economic consequences of postponement. 
For developing countries with weak health systems, the 
danger from infected Olympic returnees is real even 
if the virus is already present, and it is worth enabling 
selected laboratories to test for zika and applying the 
public health measures to contain it.

Aedes species is also vector for yellow fever, dengue 
and chikungunya. Brazil has had 1.6 million cases of 
dengue in the last year. Protection from mosquito bite 
has become exceedingly important. International donor 
agencies have been boosting the ability of the poor to 
sleep under insecticide impregnated nets; this will have 
the maximum effect on the night-feeding anopheles of 
malaria. Aedes of Zika, however, predominantly feeds 
during the day, and personal protection against bites 
would involve the use of house spraying, repellent 
creams and protective clothing. Insect screening and 
air-conditioning of residential houses is desirable but 
expensive and limited in scope.

For wider reach, our countries must immediately 
adopt strategies for preventing mosquito breeding 
around human habitation. We need efficient envi-
ronmental sanitation, education and mobilisation of 
the citizens. Immediate action can be taken through 
establishment of sanitation task forces which should 
be adequately equipped to clear neighbourhood areas 
of mosquitos by insecticide spraying, covering of pot 
holes, unblocking of drainages, clearing the environ-
ment of broken pots and discarded plastics. Local au-
thorities must realise that regular and efficient garbage 
disposal in our towns and villages must become an 
obligatory continuous cultural activity.

It will be about another four years before a safe vac-
cine is available. Presently, containment depends on 
disease surveillance to demarcate localities where control 
measure should be intensified. Pregnant women would 
be advised against visiting such areas but those already 
there would take precautions to avoid mosquito bite. Zika 
can also be transmitted between human beings through 
sexual activity, and infected individuals are advised to use 
condoms and restrain from having babies for six months. 

At antenatal care, suspicious cases should be repeat-
edly scanned to estimate the size and growth of the 
head. Experts in Brazil have noticed calcified patches on 
the skull and tendency to abnormal intrauterine posture. 
Special care centres should be set up to cater for the 
management of the babies and counselling of affected 
families. Sounds like a tall order, but neglect would 
have serious consequences.
Reference
1.  Zika virus from Brazil found in Africa for the First Time, Tom Miles, Geneva, 

Reuters. http://www.huffingtonpost.com/entry/zika-virus-from-brazil-found-in-
africa-for-the-first-time_us_573f2955e4b0613b512a0839
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Can low-income countries 
afford skilled health workers for 
Universal Health Coverage?
Francis Omaswa discusses the importance of utilising health 
workers, and offers a solution on how best to advocate 
Universal Health Coverage within low-income countries

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

Two weeks ago in my country, Uganda, the President 
went to visit one of the districts and ended up send-
ing away all but one of the 12 or so health workers in 
that rural health centre. This happened because during 
a public meeting at the health centre, the population 
expressed dissatisfaction with the quality of services 
that were being provided to them by the health centre. 
This health centre closed down immediately, but was 
reopened later in the week by health workers from 
the military. There was uproar on social media against 
this action by the President. The opposition political 
leadership called a press conference to condemn it. 
The President moved quickly and invited a selection of 
health workers leaders to State House for discussions 
and followed-up by attending the annual dinner of the 
Uganda Medical Association (UMA) to facilitate further 
dialogue with the professionals.

I attended this dinner and as the newly elected chair 
of the Elders Forum of the UMA, I had an opportunity 
to speak. I informed the President that Uganda has 
very well trained health workers who are patriotic and 
loyal to the country and the population, and were well 
liked outside Uganda as evidenced by their outstanding 
contribution to the recent Ebola outbreak in West Africa. 
What was needed, I said, is to support them in address-
ing the health challenges in the country.

The President of the UMA made a list of requests, 
including the hardships of Internship, salaries for unpaid 
Senior House Officers. Another speaker asked the UMA 
for land to build a permanent home among many other 
demands. The Minister of Health spoke and pledged 
the commitment of the entire health sector to achieve 
national health and development goals.

Then the President addressed the well-attended 
dinner. He explained his development approach and 
his national priorities, which were about building an 
infrastructure base for economic growth. These include 
better tarmac roads, cheaper energy from power plants, 
regional integration for market access, security and 
peace. He understood the need to pay higher salaries 
for health workers, but this has to await the growth of 
the tax base. He advised health workers to form coop-
eratives in order to reduce costs of their purchases and 

transactions, including setting up communal nurseries 
and schools for their children, and other special ar-
rangements to access cheaper commodities.

Last week, The African Centre for Global Health and 
Social Transformation convened a symposium in Kam-
pala on Health Worker Migration in Uganda and Nigeria. 
There was a key note speech from the World Health 
Organization Geneva Health Workforce Department, 
in which we were informed that the demand for health 
workers will increase globally, but more sharply in low-
income countries by 2030. At the same time, it is these 
same low-income countries that will not be able to afford 
the health workers that they need due to low absorptive 
capacity, or simply put, ability to pay and employ them. 
On the other hand, developed countries will also need 
more health workers, but will be able to pay for them and 
will also be able to recruit from low-income countries. 

So the position of the President of Uganda was 
vindicated. Yet at the same time we are advocating for 
Universal Health Coverage (UHC) for which skilled 
health workers are required and yet paradoxically are 
too expensive for low-income countries. What is the 
way out of this dilemma?

I venture to put forward a two pronged solution: 
first, we should demystify and simplify health delivery 
mechanisms. Health promotion embedded into the rou-
tine administration of society should enable households 
to be reached so that they are clean and hygienic. Food 
security for nutrition should be assured by enforcing 
the growing and proper storage for the right food crops 
by the majority rural population, and immunisation, 
attendance at antenatal clinics, and supervision of rural 
and urban health facilities should be part of the roles of 
all community leaders, and not left to health workers 
alone. This approach will ensure that no household is 
left behind, which is the battle cry of UHC. The second 
approach is to introduce alternative and additional 
financing mechanisms for healthcare. Many rural com-
munities and households spend a lot of out of pocket 
money on healthcare with the wrong providers, such as 
traditional healers, quacks or unscrupulous private for 
profit providers. Governments should take bold moves 
to pool and manage funds, which should then be ap-
plied to recruit and pay the needed health workers so 
that they can live and work in dignity among the com-
munities that they serve. If we wait for the tax base to 
grow, the rich countries will spirit away our best brains 
and UHC will remain a pipe dream for too long.

FeatureOpinion
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uniquely ranked.
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reviewed, and in addition to the scientific 

Search the TRIP database for free
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Latest news
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articles on every medical subject you can 
imagine; the database also includes a 
host of guidelines on treatment and 
management protocols. 

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



www.africa-health.com

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

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

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

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

and archived editions of Africa Health on the go.

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

the app store.

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

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

the archive will be added in due course.

The new Africa Health 
app has arrived!
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Gauteng health dismisses 
Rotavirus outbreak rumours
The Gauteng Department of Health in 
South Africa has dispelled rumours of 
a Rotavirus outbreak in the province.

This follows a statement 
that was issued claiming that 
hospitals in Gauteng have had an 
increased incidence of babies with 
gastroenteritis despite having taken the 
Rotavirus vaccination that should have 
prevented this.

Rotavirus vaccine works only 
against the virus itself. It is not the 
only cause of childhood gastroen-
teritis. Other causes include changes 
from liquid to solid foods, food al-
lergy, bacterial and viral infections, 
including HIV.

While it is true that Rotavirus is 
the leading cause of severe diar-
rhoea worldwide, studies that have 
been carried out by the National 
Institute for Communicable Diseases 
have shown a marked reduction in 
Rotavirus-related gastroenteritis in 
the country.

Since it is not the only cause of 
gastroenteritis in children, it is pos-
sible for a child to have gastroenteritis 
even though they have been im-
munised against Rotavirus, which is 
administered at six and 14 weeks.

Human-scented traps help 
fight malaria
Dutch and Kenyan scientists have 
designed a unique mosquito trap 
that uses human odour to attract the 
malaria-carrying insects, helping cut 
the number of cases dramatically, 
researchers have said.

A three-year study in Kenya found 
the traps baited with synthetic smell 
helped to catch 70% of the local 
malaria-carrying mosquito popula-
tion, and led to a 30% drop in cases at 
households using the devices.

‘The odour-baited trap may also 
offer a solution to diseases like dengue 
fever and Zika virus,’ Wageningen 
University in The Netherlands, which 
led the research.

Both dengue and Zika are caused 
by parasites carried by a different kind 
of mosquito to the malaria-bearing one, 
but are also attracted by human smell.

‘Beating malaria without using 
insecticides is my ultimate dream,’ 
said Willem Takken from Wagenin-
gen University.

Mosquito factory in China 
targets Zika and malaria
Mosquito-borne diseases are respon-
sible for more than one million deaths 
worldwide every year and Zika has 
become a concern for athletes at this 
year’s Olympic Games.

Every week, scientists in southern 
China release three million bacteria-
infected mosquitoes on a three 
kilometre (two-mile) long 
island in a bid to wipe out 
diseases such as dengue, 
yellow fever and Zika.

The scientists inject 
mosquito eggs with wolba-
chia bacteria in a laboratory, 
and then release infected male 
mosquitoes on the island on the 
outskirts of the city of Guangzhou.

The bacteria, which occurs natu-
rally in about 28% of wild mosquitoes, 
causes infected males to sterilise the 
females they mate with.

‘The aim is trying to suppress the 
mosquito density below the threshold 
which can cause disease transmission,’ 

A monthly vaginal ring developed by 
the non-profit International Partnership 
for Microbicides (IPM) has been shown 
to protect significantly against HIV in-
fection when used consistently, accord-
ing to Phase III study results described 
in a recent article in The New England 
Journal of Medicine. 

Similar in design to NuvaRing and 
other hormone-dispensing products, the 
small, flexible ring can be worn inside 
the vagina to release steady doses of the 
HIV-fighting microbicide dapivirine and 
prevent infection with success rates of 
up to 70%.

Conducted between 2012 and 2015 
in 15 research sites across Malawi, 
South Africa, Uganda, and Zimbabwe, 
the project studied the effectiveness of 
dapivirine-dispensing rings for prevent-
ing new HIV infection among healthy, 
non-pregnant women aged 18 to 45. 
It found that the risk of HIV infection 
for participants using dapivirine rings 
rather than placebo treatments was cut 
by at least 56%, while those who used 

A monthly HIV ring is helping 
women guard against infection

Feature FeatureNews

the product the most saw prevention 
rates of as high as 75%. 

If approved for use, the ring may 
quickly prove to be a vital resource for 
women living in southern Africa, where 
AIDS is the leading killer of young 
women and 1000 more become infected 
with HIV each day. 

‘These women are living in situations 
and circumstances that no matter where 
they turn, they’re faced with the risk of 
violence — and then very negative health 
outcomes,’ said American University 
Sociologist Allison Groves. ‘And so much 
of that is beyond their own control.’

Zeda Rosenberg, founder and CEO 
of IPM, explained, women do not have 
control over their lives sexually… rape, 
both within and outside a relation-
ship is very common, and men either 
threaten violence if they are asked to use 
a condom or actually incur violence. 
It is pervasive that the power dynamics 
here favour men, and the ring can help a 
woman control her body and her health 
without necessarily challenging the man.

said Zhiyong Xi, Director of the Sun Yat-
sen University Centre of Vector Control for 
Tropical Diseases and pioneered the idea.

‘There are hot spots,’ Xi said. ‘This 
technology can be used at the beginning 
to target the hot spots ... it will dramati-
cally reduce disease transmission.’

US health officials have concluded 
that Zika infections in pregnant 

women can cause microcephaly, 
a birth defect marked by small 
head size that can lead to 
severe developmental problems 
in babies.

The World Health Orga-
nization has said there is strong 

scientific consensus that Zika can also 
cause Guillain-Barre, a rare neurological 
syndrome that causes temporary paraly-
sis in adults.

Xi set up his 3500 square metre 
(38 000 sq ft) ‘mosquito factory’ in 2012. 

Xi said the mosquito population on 
the island has been reduced by more 
than 90%.
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Governments to step-up 
emergency preparedness as 
threats continue to emerge
With more than 100 public health 
emergencies occurring each year in 
the African Region, Health Ministers 
have agreed to implement some key 
actions to ensure that people in Africa 
and beyond are better protected from 
health emergencies.

The actions are outlined in the Re-
gional Strategy for Health Security and 
Emergencies 2016–2020 and was en-
dorsed by the Ministers at the annual 
World Health Organization (WHO) 
Regional Committee, which took place 
in Addis Ababa at the end of August. 
They agreed among others that by 
2018, at least 80% of the 47 countries 
will have tested and resourced all-haz-
ards preparedness plans, conducted 
outbreak and disaster risk analysis, and 
mapping in a multisectoral approach, 
as well as put in place policies and 
guidelines to support International 
Health Regulations and Disaster Risk 
Management implementation.

‘The implementation of the regional 
strategy for health security and emer-

A partnership at the University of Cape 
Town (UCT) is making its mark across 
the continent to improve health.

Several doctors from the African Pae-
diatric Fellowship Programme (APFP), run 
by UCT, have come together from all over 
the continent to form the East Africa Cen-
tre for Vaccines and Immunisation (Ecavi).

The partnership is founded by Dr. 
Ombeva Malande from Kenya and aims 
to address prevention and control of 
vaccine-preventable diseases and can-
cers by focusing on advocacy, training, 
research, and the strengthening of health 
facilities across East Africa.

The APFP is a unique research 
and teaching programme focused on 
expanding paediatric medical skills 
across the continent to improve child 
healthcare. The programme offers all the 
required resources and a rich learning 
environment for successful fellowship 
training. Fellows spend their two years 
training at the Red Cross War Memorial 
Children’s Hospital in Cape Town.

India to open doors for 
Africa in health research
Medical students from African coun-
tries will soon be trained, offered fel-
lowships and get hands-on experience 
of working within Indian hospitals, to 
help strengthen India-Africa relations.

As a part of the India-Africa 
Summit in 2015, the engagement of 
African countries in areas of health 
research is being planned. 

The programme is a joint effort of 
Indian Council of Medical Research 
(ICMR), Ministry of External Af-
fairs (MEA), Ministry of Commerce, 
Ministry of Health, and department 
of Science and Technology will be 
inaugurated in September.

‘The idea is to have a capacity 
building for all the medical students, 
experts and researchers. The pro-
gramme is a collaboration of the 
countries in the field of health research. 
This is the first time that four ministries 
have come together to work for a single 
programme,’ Dr. Soumya Swamina-
than, Director General, ICMR.

Dr. Swaminathan added that the 
entire programme will be planned 
soon and research fellowships, PhD 
students, and other courses for medi-
cal students will be offered.

According to the experts, India’s 
expertise in healthcare and affordable 
medicines can offer new hope in the 
fight against many diseases; and give a 
newborn a better chance to survive.

Reducing child deaths in Africa

FeatureNews

Dr. Malande specialises in infectious 
diseases and arrived at the Red Cross Chil-
dren’s Hospital in 2014. He is the director 
of Ecavi, which launched in August 2014, 
and runs three programmes: the vaccinol-
ogy course for health professionals, cervi-
cal cancer prevention programme, and the 
health education programme.

Malande uses their Facebook page and 
website to share advice and information 
as far and wide as possible, as well as get-
ting in touch with possible funders. They 
are also trying to work hand-in-hand with 
governments, the South African Vaccine 
Initiative (Savic), and Network for Education 
and Support in Immunisation (in Antwerp, 
Belgium), East African universities, and pub-
lic health institutions to help with informa-
tion on vaccines and immunisation.

‘There are more than 40 million 
children in East Africa, so this is going to 
be a step-by-step process, but if we can 
educate 60 to 70 health workers just with 
one course, then we are already making 
a huge difference,’ Malande said.

gencies will strengthen the capacity of 
countries in the Region to prepare for, 
prevent, detect, respond and quickly re-
cover from emergencies in a predictable, 
dependable and accountable way’ said 
Dr. Matshidiso Moeti, WHO Regional 
Director for Africa.

It is expected that by 2020, at least 
80% of Member States will have a fully 
functioning public health emergency op-
eration centre and a functional national 
laboratory system. 

The meeting also reviewed modali-
ties of contributing to and managing the 
African Public Health Emergency Fund 
(APHEF). Dr. Moeti advocated for renewed 
commitment from Member States towards 
sustaining the Fund. Recently, APHEF 
resources have funded vaccination cam-
paigns to contain the current outbreaks of 
yellow fever, and established emergency 
treatment centres to manage cholera.

WHO mapped out the impact of 15 
tropical diseases, ranging from anthrax 
to Ebola to Zika, in a report released in 
May 2016.
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By 2030, viral hepatitis 
to be eliminated from the 
African Region
By 2030, the African Region wants 
to eliminate viral hepatitis as a major 
public health threat. With the launch 
of the document ‘Prevention, Care 
and Treatment of viral hepatitis in 
the African Region: Framework for 
action 2016–2020’, the World Health 
Organization (WHO) provides guid-
ance to Member States in the Region 
on how to implement the first-ever 
Global Health Sector Strategy on viral 
hepatitis, which was adopted last May 
at the World Health Assembly. 

‘Over the next five years, the 
African Region should have one third 
less chronic viral hepatitis B and C 
infections,’ says Dr. Matshidiso Moeti, 
WHO Regional Director for Africa. ‘In 
addition, we also want to bring down 
the number of viral hepatitis B and C 
related deaths by 10%.’ 

Viral hepatitis is an infection of the 
liver caused by five distinct hepati-
tis viruses (A, B, C, D, and E) and is 
a highly widespread public health 
problem in Africa. All five viruses can 
cause severe disease, but the highest 
numbers of deaths result from liver 
cancer and cirrhosis. 

Around the world 400 million 
people are infected with hepatitis B 
and C, more than 10 times the number 
of people living with HIV. Viral hepa-
titis was the seventh highest cause of 
mortality in the world in 2013, with an 
estimated 1.4 million deaths per year 
— up from less than a million in 1990.

In the African Region, hepatitis 
B is highly endemic and affects an 
estimated 100 million people, while 
an estimated 19 million adults are 
chronically infected with hepatitis C. 
Viral hepatitis is also becoming more 
a growing cause of mortality among 
people living with HIV. About 2.3 
million people living with HIV are co-
infected with the hepatitis C virus, and 
another 2.6 million are co-infected 
with the hepatitis B virus. 

With the newly adopted framework 
at the WHO Regional Committee for 
Africa, the Region aims at stopping 
viral hepatitis transmission, strength-
ening public awareness and preven-
tion, as well as ensuring that everyone 
living with viral hepatitis has access to 
safe, affordable and effective care and 
treatment services. 

Belated progressive 
appointments in Nigeria
After months of light touch management 
of the health sector, President Muham-
madu Buhari surprised many by suddenly 
announcing an eyebrow raising list of 
appointment of heads of five of the most 
strategic health institutions in the country.

To head the Centre for Disease 
Control is Dr. Chikwe Ihekweazu, who 
until his appointment, was the manag-
ing partner at EpiAfric, a public health 
consultancy firm that focuses on Africa 
and also an editor of the Nigerian edi-
tion of this journal.

Dr. Sani Aliyu, a consultant in 
Microbiology and Infectious Diseases 
at Cambridge University, UK takes over 
the difficult task of leading the National 
Agency for the Control of Aids.

The president also approved Prof. 
Babatunde Salako’s appointment as 
the head of the Nigerian Institute for 
Medical Research. He was the Provost, 
College of Medicine at the University of 
Ibadan before his new appointment.

Prof. Echezona Ezeanolue takes over 
at the National Primary Health Care 
Development Agency. He was a profes-

An innovative mobile technology 
is helping countries in sub-Saharan 
Africa access vital data on family plan-
ning and reproductive health every 
six months.

Performance Monitoring and Ac-
countability 2020 (PMA2020), which 
uses the mobile technology, provides 
information useful for reporting, plan-
ning, operational decisions and 
advocacy at the community, 
country and global levels.

The project is cur-
rently implemented in eight 
countries in sub-Saharan 
Africa — Burkina 
Faso, Democratic 
Republic of Congo, 
Ethiopia, Ghana, 
Kenya, Nigeria, Niger, 
and Uganda — and two 
countries in Asia (India 
and Indonesia) through in-
country partner universities 

Mobile tech enables family 
planning data access

Feature FeatureNews

and research organisations, with the aim 
of building local capacity.

Data on family planning is usually 
available every five years through coun-
tries’ demographic and health surveys.

‘PMA2020 is making this data avail-
able every six months, which could 
change the game by enabling policy-
makers to make real-time decisions,’ 
said Selamawit Desta, programme 
officer of PMA2020 at Bill & Melinda 
Gates Institute for Population and Repro-
ductive Health, located at the US-based 
Johns Hopkins Bloomberg School of 

Public Health.
‘We are hopeful that we 

can attract investments that 
will allow the data collec-

tion platforms to continue 
to the year 2020 and 
beyond,’ Desta added.

PMA2020 is funded 
by the Bill & Melinda 
Gates Foundation.

sor of Paediatrics and Public Health at the 
University of Nevada, Las Vegas, USA. 

And the National Health Insurance 
Scheme will be headed by Prof Usman 
Yusuf, who until his appointment, was a 
professor of Paediatrics at St. Jude Research 
Hospital in Memphis, Tennessee, USA. 

Amidst the positive comments on 
the appointments Africa Health asked 
Dr Ben Anyene, Chair of the Health Re-
form Foundation of Nigeria (HERFON) 
for his observations: ‘The appointments 
are well received, however it is a road 
we have traveled often with not too 
good results. Thus we want these new 
heads to give Nigerians these surprises: 
i) Have baselines from which they can 
be measured; ii) Develop a smart sector 
strategic plan, annual workplans and 
M&E plans with verifiable indicators 
to guide their stewardship, and iii) 
Achieve health outcomes that contrib-
ute to marked reduction in morbidity 
and mortality, especially amongst new-
borns, children and mothers. They are 
achievable and on these we shall hold 
them accountable.
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Hypertension on the rise in low- 
and middle-income countries
The burden of hypertension has shifted 
over the last 16 years, resulting in a 
greater prevalence of the disease in low- 
and middle-income countries than in 
high-income countries for the first time 
in history, a new analysis shows.  

Senior researcher Jiang He, MD, PhD 
from Tulane University School of Public 
Health and Tropical Medicine, New 
Orleans, said that changes in lifestyle 
factors, including increased salt, fat, and 
calorie intake, along with decreased 
physical activity, are a main contributor 
to the changes seen in middle- and low-
income countries.

Led by He’s colleague Katherine T. 
Mills, PhD, also from Tulane University, 
the study found that 31.1% of people 
residing in low- to middle-income 
countries, amounting to approximately 
1.4 billion people, had hypertension as 
of 2010. In comparison, the prevalence 
was 28.5% in high-income nations.

The numbers represent a 7% increase 
for low- and middle-income countries 
from 2000 to 2010, compared with a 
2.6% decrease over the same time for 

Scientists have identified a compound 
that can kill the parasites responsible for 
three diseases that plague the lives of 
millions of people in Latin America, Asia 
and Africa, yet receive little funding or 
research into treatments.

Research, published in Nature 
(http://www.nature.com/nature/journal/
vaap/ncurrent/full/nature19339.html), 
suggests that a single class of drugs 
could treat chagas disease, leishmani-
asis and sleeping sickness, which infect 
many millions of people and cause 
around 50 000 deaths every year. 

The three diseases have differ-
ent symptoms, but are all caused by 
parasites called ‘kinetoplastids’ - a type 
of single-celled organism. The parasites 
share similar biology and genetics, 
which led scientists to think it might be 
possible to find a single chemical that 
could destroy all three.

Wellcome-funded researchers at the 
Genomics Institute of the Novartis Research 

Despite hitches, 
breastfeeding still 
significant to baby’s health

Mothers all over the world have been 
reminded about the importance of 
breastfeeding as the best way to pro-
mote the health for their babies.

The World Breastfeeding Week 
(WBW), held every year from 1 to 7 
August in more than 120 countries, 
was an opportunity to promote exclu-
sive breastfeeding during the first six 
months of the baby’s life. The week was 
first celebrated in 1992, and mothers 
around the world have been educated 
on the benefits of breastfeeding.

Male parents and employers are 
also asked to support and encourage 
the feeding of infants in the first six 
months after birth. 

The World Health Organization 
(WHO) and health experts, particularly 
paediatricians, agree that the practice 
yields tremendous health benefits, 
providing critical nutrients, protection 
from deadly diseases such as pneumo-
nia, fostering growth and development.

This year, the WHO is also encourag-
ing people to ‘Support mothers to breast-
feed anytime, anywhere, and society has 
a role to play in making our communi-
ties more breastfeeding-friendly’.

The World Breastfeeding Week 
2016 theme was about how breast-
feeding is a key element in getting 
us to think about how to value our 
wellbeing from the start of life, how 
to respect each other and care for the 
world we share.

WHO explained that breastfeeding 
is a key to sustainable development, 
it is particularly ‘through the links be-
tween breastfeeding and nutrition and 
food security; health, development 
and survival’.

New compound offers hope for 
millions around the world

FeatureNews

the high-income countries. Low- and 
middle-income areas that appear to have 
experienced the greatest increases in 
absolute burden of hypertension were 
in East Asia and Pacific, South Asia, and 
sub-Saharan Africa.

Awareness, treatment, and control 
of hypertension all increased in high-
income countries during the study 
period, while low- and middle-income 
countries saw only slight improve-
ments in awareness and treatment ac-
companied by a decrease in adequate 
hypertension control.

According to He, low- and middle-
income countries face more of a chal-
lenge in getting public health messages 
out about hypertension awareness than 
high-income countries.

‘We believe that on a global level 
everyone has to work together to deal 
with this most important public health 
challenge,’ He said. In addition to 
lifestyle factors, the researchers say, 
overburdened healthcare systems also 
are likely to blame for the disparities 
seen globally.

Foundation (GNF) have identified a chemi-
cal that can cure all of these diseases in 
mice. Importantly, it does not harm human 
cells in laboratory tests, providing a strong 
starting point for drug development.

The GNF team tested over three mil-
lion different chemicals and identified 
a compound, GNF6702, which was ef-
fective against the parasites, but did not 
damage human cells.

Senior study author Frantisek Supek 
from GNF said: ‘We found that these 
parasites harbour a common weakness. 
We hope to exploit this weakness to dis-
cover and develop a single class of drugs 
for all three diseases.’

The project was led by Supek at GNF, 
in collaboration with researchers at the 
Novartis Institute for Tropical Diseases 
(NITD), University of York, University 
of Washington, and the University of 
Glasgow. It received funding from the 
Wellcome Trust and US National Insti-
tutes of Health.



Malaria 
kills a child
every 
2 minutes 

Defeating Malaria Together

www.mmv.org

MMV and partners 
develop and deliver:

We are grateful to our donors 
and partners whose support and 
expertise facilitate this vital work.

better medicines 
for malaria

medicines to treat  
and protect children 
and pregnant women

innovative new 
medicines to help 
eradicate malaria

R

R

R

P
ho

to
: M

M
V

New medicines 
can save their lives

MMV-Ad_2016_270x210_20160127ok.indd   2 28.01.16   17:15



Africa Health  15September 2016

FeatureMalaria medicine

Medicines to protect children from seasonal 
malaria: what are the options?
André-Marie Tchouatieu discusses the progress made to ensure appropriate 
medicines are available for SMC today and in the future

André-Marie Tchouatieu is Associate Director, Access and 
Product Management at Medicines for Malaria Venture 
(MMV). He is leading MMV’s involvement in SMC, and 
represents the organisation on the multi-stakeholder 
ACCESS-SMC project.

In some parts of Africa, more than 60% of malaria cases 
occur in just four months of the year, during the rainy 
season. Around 39 million African children under five 
years of age live in these regions of defined malaria 
seasonality, where an estimated 152 000 continue to die 
each year from malaria.1

Most of these young children live in the Sahel and 
sub-Sahel region, where the World Health Organiza-
tion (WHO) recommends Seasonal Malaria Chemo-
prevention (SMC) with sulfadoxine-pyrimethamine and 
amodiaquine (SP+AQ) for those aged between three and 
six years in areas of high seasonal malaria transmission, 
in which SP+AQ remain effective.2 

SMC relies on the intermittent dosing of an antima-
larial drug during the malaria season to protect chil-
dren, by maintaining therapeutic drug concentrations 
in the blood throughout the period of greatest risk. 

Senegal, one of the first countries to pilot SMC, 
scaled up SMC in 2014 leading to a 70% decrease in 
malaria morbidity between the critical rainy months 
of August and November in children under the age of 
10. This translated to a 30% decrease over the year, 
leading to welcome reports of empty malaria wards. It 
is expected that as the in-country drug delivery systems 
improve, the decrease in malaria morbidity will con-
tinue to improve. While SMC is currently recommended 
for children aged between three months and six years, 
based on the very powerful results Senegal found in this 
age group, and an observed increase of malaria cases in 
older children, the country is pushing beyond these age 
limits and since 2013 has been administering SMC in 
children up to 10 years.

The Senegal experience makes it clear that SMC has 
huge potential to save lives. However, several challenges 
to its implementation exist in terms of logistics and sup-
plies of medicine. It is vital to have sufficient quantities 
of well-tolerated, effective and child-friendly medicines 
available to administer today and in the future. 

Medicines for Malaria Venture (MMV), a leading 
product development partnership in the field of antima-
larial drug development and access, is a partner in the 
UNITAID-funded project ACCESS-SMC, which is co-led 
by Malaria Consortium and Catholic Relief Services 

(CRS).3 Through the project, MMV is supporting the roll- 
out of SMC by National Malaria Control Programmes 
in seven countries in the Sahel region: Burkina Faso, 
Chad, Guinea, Mali, Niger, Nigeria, and The Gambia. 
In addition, MMV and partners have developed and are 
seeking to develop new SMC options: 

i) Guilin Pharmaceutical, a Chinese company and one 
of MMV’s industry partners, has developed a child-
friendly formulation (dispersible, taste-masked) to 
replace the current SP+AQ presentation which must 
be ground up and mixed with sugar and water for 
young children, to mask the bitter taste.

ii) MMV is soliciting expert advisory guidance to 
explore future options to counter drug resistance, 
including: 

  a.  Repurposing existing medicines for the   
  medium-term.

  b. Researching new medicines for the longer-  
  term: MMV is refining the target product  

   profile (TPP) of next-generation 
   chemoprevention medicines, to clarify more 
   precisely what is needed, as well as to inform
   future consultations with WHO and regulatory  

  authorities about new emerging drug targets.

i. A new child-friendly SP+AQ formulation
The bitter taste of AQ makes it difficult to administer the 
correct dose of SP+AQ to children – they often gag or 
spit out the medicine. Furthermore, the tablets are hard 
to crush and mix with water to facilitate administration 
to children. These two factors not only jeopardize the ef-
ficacy of the intervention, but also increase the amount 
of time spent by health workers to administer the first 
dose. As such, the first logical step when thinking about 
new medicines for chemoprevention was to provide the 
malaria community with a child-friendly, taste-masked, 
easy-to-administer formulation of the current regimen. 

Guilin Pharmaceutical, one of MMV’s industry part-
ners, has developed a dispersible, taste-masked formu-
lation of SP+AQ that received a positive opinion from 
the WHO’s Expert Review Panel and therefore was 
added on to the Global Fund list of malaria products 
in February 2016. As a result, more than 25 million 
doses have already been purchased for the 2016 SMC 
campaign, which began in June. To ensure availability 
of sufficient quantities of the drug from diverse 



September 201616  Africa Health

A mother administering SP+AQ to her baby in the Republic of Niger. Photo 
courtesy of Alena Koscalove/MSF
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I participated in the SMC campaigns and it has 
been quite good. The drug (SP+AQ) was not easy 
to administer because of its bitterness. Some 
children do refuse or spit it out. Overall it was 
successful and well appreciated by the mothers. 
The mothers were sensitized about the drug and it 
has reduced the burden of malaria in under 5’s.

Muhammed Joof, Community Health Nurse, 
The Gambia

supply sources and to enable a total switch towards 
this formulation in the near future, MMV has also 
signed an agreement with an Indian-based company, 
S-Kant Healthcare, to develop and manufacture an-
other child-friendly SP+AQ product.  

ii. Future options to counter drug resistance
The most significant challenge that could undermine 
SMC’s effectiveness in the future is the threat of drug 
resistance to SP+AQ. While malaria parasites have 
become resistant to malaria treatment with SP+AQ in 
many parts of Africa, today the medicines remain effec-
tive in areas of the Sahel and sub-Sahel for chemopre-
vention.4 The concern is, however, that the large-scale 
implementation of SP+AQ for SMC may ultimately 
accelerate resistance to this combination in the Sahel, 
thereby undermining its life-saving impact. In addition, 
there are other areas of eastern and southern Africa 
where SMC would be beneficial, but cannot be imple-
mented today due to the high prevalence of resistance 
markers to both SP+AQ. An alternative to SP+AQ has 
the potential to significantly expand the footprint of 
SMC across Africa and to ensure a 
longer life for this important inter-
vention. In January 2016, within 
the framework of the ACCESS-SMC 
project, MMV convened an expert 
consultation to discuss alternatives 
to SP+AQ. Discussions focused on 
two key areas: repurposing of exist-
ing medicines and developing new 
medicines for the future. 

Repurposing existing 
medicines 
The process from discovery to 
delivery of a new antimalarial 
combination normally takes 13–15 
years. Given the history of anti-
malarial drug resistance and the 
current pressure on SP+AQ, the 
combination may be rendered inef-
fective before new medicines are 
developed. Repurposing currently 
available antimalarial medicines 
provides an interim solution. Work is 

currently underway to determine all viable options. For 
example, the artemisinin combination therapy (ACT) 
dihydroartemisinin-piperaquine (DHA-PQP) has shown 
good preventive efficacy when studied as a potential 
SMC therapy.5 However, its widespread use for SMC 
could increase the risk of resistance to DHA-PQP; and 
given that DHA has a much shorter half-life than PQP, 
it is not an ideal partner drug in an SMC combination. 
Moreover, WHO recommends that in a given setting, 
different combinations should be used for chemopre-
vention versus for treatment.

One possible way forward could be to evaluate other 
partner drugs for PQP, such as azithromycin (AZ). AZ 
is an effective chemoprotective agent in malaria, and 
reduces the incidence of respiratory tract infections, 
and diarrhoea among other public health concerns 
in children. However, the risk of bacterial resistance 
development with more widespread use of AZ needs to 
be better defined. 

Chloroquine is a very well-known drug that has been 
used previously for prophylaxis in Africa and could also 
become part of an SMC combination. While it succumbed 
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to drug resistance in the 1970s and 1980s, today it is 
regaining efficacy in regions in Africa where it was with-
drawn in the 90s.6–8 More information is needed regarding 
the potential for the re-emergence of CQ resistance.

Developing new medicines 
MMV has drafted a TPP for SMC and is working to 
discover and develop new compounds to meet it. The 
TPP states that in addition to being efficacious and 
well-tolerated, new medicines for SMC should have a 
long shelf-life, provide long-duration protection, offer 
simple administration, and be formulated as child-
friendly fixed-dose combinations suitable for commu-
nity distribution channels. An injectable intramuscular 
formulation could also be considered, if the dose for the 
season could be administered with one single injection. 
This would remove the logistical hurdle of going door 
to door to deliver the drugs within a four to five-day 
window each month for four months.

Another hurdle that must be overcome is the regula-
tory process. Whether new medicines are developed or 
existing medicines repurposed for SMC, regulatory ap-
proval for their use for SMC is imperative. As the regula-
tory route for registering a drug developed expressly for 
SMC is unprecedented, MMV is consulting in advance 
with various regulatory experts and agencies to deter-
mine a suitable strategy.

It is a great achievement that in 2015 more than 
3.2 million children in the Sahel received chemopre-
vention through the ACCESS-SMC project. In 2016, 
ACCESS-SMC aims to provide chemoprevention to an 

estimated 7.5 million vulnerable children, making this 
one of the fastest growing new interventions to reduce 
malaria death and morbidity. To ensure an even greater 
sustained impact from SMC, MMV and partners will 
maintain a Research and Development focus on the 
next-generation of chemoprevention medicines to 
complement or replace SP+AQ. 

To keep up to date with our progress, sign-up for the 
ACCESS-SMC (www.access-smc.org) and MMV newslet-
ters (www.mmv.org).
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Kano Connect
Strengthening the Kano State healthcare system by improving 
communication

Background
eHealth Africa’s Kano Connect project seeks to improve 
communication and information flows within the health-
care system of Kano State in Northern Nigeria. Enriching 
the flow of communication allows a large quantity of data 
to be collected. This data can then be analysed and used 
to greatly improve the ability to track and act on crucial 
health performance indicators across the entire Kano State. 

Kano is the country’s most populated state and 
second largest industrial area. Kano Connect represents 
a partnership between the Kano State Primary Health 
Care Management Board (KSPHCMB), the Gates and 
Dangote Foundations and eHealth Africa (eHA). eHA is 
responsible for the development and integration of the 
communications and collaboration platform, including 
mobile and dashboard applications, providing training 
and technical support, as well as necessary guidance to 
ensure a smooth transition and handover of the project 
to the KSPHCMB in a sustainable way.

Deliverables
eHA delivered Kano Connect-enabled Android smart-
phones to over 1800 healthcare workers (HCWs) across 
primary levels of the healthcare system in Kano State. 
The smartphones operate in a closed user group (CUG), 
allowing users to communicate via voice calls & text-mes-
saging for free within the group and access mobile data. 
To provide these services, eHA has partnered with one of 
Nigeria’s largest telecommunication corporations, etisalat.

Each phone came equipped with Open Data Kit 
(ODK), an application which allows the HCWs to easily 
submit data on e.g. local healthcare planning or vaccine 
management via questionnaires. eHA provides training 
and technical support for the HCWs on the use of ODK.

Additionally, eHA distributed over 350 solar-powered 
phone chargers to solve the issues of reliable electricity sourc-
es in a cost-effective and environmentally sustainable way.

Kano Connect Dashboard: As the central hub for Kano 
Connect, the Kano Connect Dashboard stores a user 
directory of HCWs utilising the Android smartphones. 
It also shares calendars and location details of all Kano 
State’s health facilities. The user directory provides an 
easy-to-use search function to quickly find relevant 
HCWs. Additionally, the Dashboard supervises and 
manages the collection of Routine Immunisation Sup-
portive Supervision (RISS) data.

Routine Immunisation Supportive Supervision: RISS 
evaluates health facilities’ distribution of vaccinations to 
the population for which it is accountable and works to 
provide support to facilities where required. Each health 
facility in Kano State submits answers to a questionnaire 
on topics such as: Is there a poster-size local map show-
ing all health facilities and those providing routine im-
munisation? Is there an updated temperature monitoring 
chart on each freezer storing vaccines?

HCWs complete the questionnaires via the ODK ap-
plication, which is offline capable, and submit them in 
Excel spreadsheet form, this is imported into Formhub, 
an open source solution with a data repository. This 
allows the questionnaires to be completed at the health 
facility even without network connectivity, often the 
case with more remote facilities, and submitted later 
when network conditions improve.

The Kano Connect Dashboard displays information on 
which health facilities have submitted their monthly ques-
tionnaires and how they submitted. This allows supervisors 
to follow-up with any facility failing to provide information.

Future plans
In addition to adding tighter and more efficient integra-
tion to the communication network already in place, 
the third stage of development will add a number of 
extensions to the dashboard and surrounding ecosys-
tem, for example:

Mobile directory app: Create an android mobile appli-
cation put the dashboard’s directory functionality into 
all phones in the Kano Connect network, thus improv-
ing user searches and team collaboration. This applica-
tion is scheduled for released in late 2016.

Improved analytics: The goal is to improve presentation 
of the increasingly large dataset gathered from the ques-
tionnaires. Configurable and intelligible graphs enhance 
the data analysis used to drive decision making. 

Resource centre: Create 
an online resource 
centre that will 
provide the HCWs 
with educational and 
instructional videos. 
The aim is to ensure 
that each primary 
health worker in Kano 
has access to learning 
resources via the Kano 
connect platform.

Mohammed Samir Abubakar is the Project Leader for the 
Kano Initiative. Email: samir.abubakar@ehealthnigeria.org
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Respiratory symptoms
and signs
Suveer Singh

Abstract
The year 2016 marks the 200th anniversary of La€ennec’s invention of
the stethoscope, with the subsequent publication of auscultatory
sounds for clinical diagnosis in 1819. Today, history and examination
remain pivotal to accurate diagnosis. The hypotheticodeductive
method of diagnosis based on Bayes’ theorem requires a detailed
history and examination skills to elicit symptoms and signs. The
key symptoms of respiratory disease are breathlessness, chest
pain, wheeze, cough and associated sputum production. Non-
respiratory conditions may also produce such symptoms. A system-

atic approach to history-taking should include all primary symptoms,
their time-course, characteristics, severity and trajectory. A review of
non-respiratory associations, pharmaceutical and historical aspects
of respiratory symptoms should precede a thorough review of clinical
signs. Further questioning or examination will lead to assimilation of
information, synthesis with clinicopathophysiological knowledge of
respiratory diseases, and formulation of a differential diagnosis. On
examination, based on the model of inspection, palpation, percus-
sion and auscultation, there are a few classical patterns of the
most important focal abnormalities, although there may be an
absence of clinical signs. This article reviews the key features of res-

piratory symptoms and signs, outlines tips on how best to elicit
these, and discusses patterns of clinical features suggesting certain
diagnoses.

Keywords Bayes’ theorem; breathlessness; chest pain; cough;
dyspnoea; haemoptysis; signs; stethoscope; symptoms; wheeze

Introduction

The aim of the history and examination is an accurate clinical

diagnosis. Of a number of methods in use, such as pattern

recognition, the hypotheticodeductive method based on Bayes’

theorem is favoured.1 Diagnostic hypotheses are considered.

Clinical data based upon history, examination and tests are

evaluated. Either these strengthen the hypothesis, at the expense

of more implausible ones, or new hypotheses are entertained. A

sound theoretical knowledge of disease states is implicit. The

process of sequential revision leads to a likelihood of diagnosis

either strong enough to lead to action, or low enough to abandon

consideration of the disease, hence the importance of effective

eliciting of symptoms and signs.

Symptoms

The main symptoms of respiratory disorders are breathlessness

(dyspnoea), chest pain, wheeze and cough, which may be pro-

ductive of sputum. Non-respiratory conditions may produce such

symptoms (e.g. gastrointestinal or cardiac causes of cough,

breathlessness caused by anaemia, hypothyroidism, metabolic

acidosis, myopathies). The lungs can also produce non-respiratory

symptoms such as paraneoplastic symptoms of lung malignancy.

To determine the origin and significance of the symptoms, an un-

derstanding of their anatomical and mechanistic basis is important.

A further history with pulmonary risk factors and potential

associations of the primary symptoms are crucial to synthesize

into a differential diagnosis. Thus, the following lines of ques-

tioning should be considered: childhood illness (e.g. congenital or

neonatal, whooping cough, wheeze or asthma, allergies) and im-

munizations (or omissions, i.e. BCG); occupational (i.e. organic or

inorganic exposures that may cause hypersensitivity, pneumoco-

niosis); environmental (i.e. airborne or waterborne pollution) and

work-based exacerbations; travel (e.g. tuberculosis, tropical dis-

eases, tick-borne parasites, hospitalization while overseas);

medication (i.e. potentially pneumotoxic agents including recrea-

tional drugs, chemotherapy, newer monoclonal antibody-based

biological agents, radiation therapy); smoking (e.g. tobacco,

cannabis, passive smoking); nasal symptoms (i.e. postnasal drip,

rhinorrhoea, blockage) and previous surgery; rheumatological or

connective tissue disorders; dermatological conditions (e.g.

eczema, erythemas, dermatomyositis); sleep-disordered breathing

(e.g. daytime hypersomnolence, snoring, choking, witnessed ap-

noeas, symptoms of hypercapnia); HIV and risk factors; family

history (i.e. asthma, atopy, chronic obstructive pulmonary disease

(COPD), malignancy, pneumonias); and psychosocial history.

Breathlessness
Degree of breathlessness (dyspnoea) is used to characterize the

subjective experience of breathing discomfort. It manifests as

qualitatively distinct sensations. The experience derives from

Key points

C The hypotheticodeductive method of diagnosis (Bayes’ theo-

rem) requires a detailed history and examination skills to elicit

symptoms and signs

C History-taking should include all primary symptoms, with their

time-course, characteristics, severity and trajectory

C A review of non-respiratory associations, pharmaceutical and

historical aspects of respiratory symptoms precedes a thor-

ough review of clinical signs

C The 200th anniversary of La€ennec’s invention of the stetho-

scope is marked in 2016

C Publication of auscultatory sounds related to clinicopatholog-

ical diagnosis in De l’Auscultation m�ediate followed in 1819
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interactions between multiple physiological, psychological, so-

cial and environmental factors, and may induce secondary

physiological and behavioural responses.2

The main causes of unexplained dyspnoea are asthma, COPD,

interstitial lung disease, myocardial dysfunction and decondi-

tioning/obesity/anaemia.

Patients describe difficult, painful, laboured or inadequate

breathing. The terms ‘air hunger’, chest tightness, choking and

suffocation apply.

Certain patterns of verbal descriptors may favour particular

physiological processes. Thus, acute hypercapnia or restricted

thoracic movement produces a sensation of ‘air hunger’ or

‘inability to catch a full breath’. Acute bronchoconstriction has

descriptors such as ‘chest tightness’, ‘increased effort of breath-

ing’ and ‘air hunger’.

Patients with COPD often complain of an ‘inability to take a deep

breath’, ‘increased effort’ or ‘unsatisfying breathing’. Heart failure

sufferers will describe ‘air hunger’ or ‘suffocation’. The breath-

lessness of cardiac deconditioning is ‘heavy breathing’. These de-

scriptors may help to distinguish which of more than one

cardiopulmonary disorder is contributing to the breathlessness.

Furthermore, dyspnoea may seem out of proportion to the under-

lying lung disease. For instance, chest tightness or inability to get a

full breath on exertion may suggest suboptimal control of airflow

obstruction in COPD, rather than concomitant left ventricular

dysfunction. Conversely, exertional breathlessness with fatigue may

favour the latter as the primary symptom driver. Breathlessness can

be a frightening and psychologically demanding experience.3

The pattern of breathlessness is important. Symptoms may

vary with time, position and exertion. Exercise tolerance should

be documented in terms of everyday achievable tasks, distance

or number of stairs managed, its change over time and its tra-

jectory (gradual or step change).

Mechanisms of breathlessness: respiratory system breathless-

ness is governed by dysfunction of the respiratory central

controller (respiratory centre nuclei in the brainstem and me-

dulla), the ventilatory pump (diaphragm and respiratory muscles,

phrenic and other efferent and afferent nerves, pleura, thoracic

cage, airways) or the gas exchanger (i.e. the alveolareinterstitial

ecapillary unit by which hypoxaemia and hypercapnia will in-

fluence the sensation of breathlessness).

The development of respiratory dyspnoea is a complex phe-

nomenon, which arises through stimulation of mechano- and

chemoreceptors in the upper and lower airways, lung paren-

chyma, pleura, chest wall and thoracic blood vessels, as a result

of an applied mechanical load or central overdrive. An imbalance

between the effect and the received central response (afferent) is

perceived as breathlessness.

The key elements are:

� A central drive to breath (i.e. urge to breath). This drive to

breath involves sensory input from chemosensors (e.g. me-

dulla, carotid and aortic bodies), mechanoreceptors (e.g.

chest wall, lung, neuromuscular receptors) and higher cere-

bral cortical modulation (e.g. anxiety, personality).

� The ‘sense of respiratory effort’ (i.e. work of breathing)

associated with ventilation. A servo feedback loop with

higher central nervous system (CNS) inputs exists. Efferent

motor signals to the respiratory muscles are accompanied

by concomitant signals to the cortex, allowing conscious

modulation.

A discrepancy between what is expected after a given efferent

message (the urge) and the response to the message (the sense of

respiratory effort) is perceived as breathlessness. The mismatch

is sometimes termed ‘efferentereafferent dissociation’ or ‘neu-

romechanical dissociation’.

These mismatches may be caused by obstruction, restriction

or respiratory muscle weakness. In addition, breathlessness may

also occur when the urge/central drive for ventilation is greater

than the actual need for adequate gas exchange for a given me-

chanical load, as in hyperventilation, acidosis or hyperpyrexia,

or after extreme exercise.

Characteristics of breathlessness
Speed of onset e sudden dyspnoea without an obvious cause

suggests pulmonary embolism (PE) or pneumothorax (Table 1).

Acute asthma may have associated wheeze. Progressive breath-

lessness with fever, cough and purulent sputum is more in

keeping with pneumonia. A new-onset arrhythmia may present

as breathlessness, even without palpitations.

Duration e this suggests the rate of disease progression, for

which exercise tolerance is a good descriptor.

Timing e paroxysmal nocturnal dyspnoea implies waking

from sleep and may identify left ventricular failure (LVF) and

also severe COPD. Early morning waking that is recurrent and

associated with wheeze or cough is typical of asthma.

Causes of breathlessness classified by speed of onset

Instantaneous

C Pulmonary embolism

C Pneumothorax

Acute (minutes to hours)

C Airways disease (e.g. asthma)

C Pulmonary embolism

C Parenchymal disease (e.g. pneumonia)

C Heart disease (e.g. LVF, Ml)

C Hyperventilation syndrome

C Metabolic acidosis

Gradual (days)

Many of the above and:

C Lobar collapse (e.g. lung cancer)

C Pleural effusion

C SVC obstruction

Chronic (months to years)

Some of the above and:

C COPD

C Diffuse parenchymal disease (e.g. UIP)

C Bronchiectasis

C PVD (e.g. chronic thromboembolism, PHT)

C Hypoventilation (e.g. chest wall deformity)

C General (e.g. anaemia, thyrotoxicosis)

COPD, chronic obstructive pulmonary disease; LVF, left ventricular failure; MI,

myocardial infarction; PHT, pulmonary hypertension; PVD, pulmonary vascular

disease; SVC, superior vena cava; UIP, usual interstitial pneumonitis.

Table 1
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Position e orthopnoea is the onset of breathlessness when

the patient is supine and can indicate severe chronic lung disease

or LVF. When sudden, it is characteristic of rare bilateral dia-

phragmatic paralysis (or immersion in water above the dia-

phragm). Platypnoea is breathlessness when upright that is

relieved when supine. Platypnoeaeorthodeoxia is the associated

supine-related improvement in haemoglobin oxygen concentra-

tion. It may be noted when abdominal breathing is impaired (i.e.

after major abdominal surgery), in severe COPD or in hep-

atopulmonary syndrome and other conditions associated with

intracardiac or intrapulmonary right-to-left shunting.

Severity e breathlessness is effort dependent. Dyspnoea can

be quantified, using validated breathlessness scales (e.g. Borg

scale, Medical Research Council scale), questionnaires (e.g. St

George’s Respiratory Questionnaire) and exercise tests (e.g. Six-

Minute Walk Test (6MWT), shuttle walk).

Chest pain
Chest pain may arise from a number of structures in the thorax. It

can lead to hypoventilation, atelectasis and retention of secre-

tions, and is often associated with breathlessness. Pleuritic pain

varies with the respiratory cycle and can be made worse by deep

inspiration, coughing and movement. A number of causes should

be considered, including non-respiratory thoracic causes (i.e.

originating from the myocardium, pericardium or oesophago-

gastrium), particularly as acute chest pain is synonymous with

myocardial injury (Table 2).

Mechanisms of chest pain: pain arises from the musculo-

skeletal system, parietal (not visceral) pleura, major airways,

diaphragm and mediastinum, but not parenchyma. Upper pari-

etal pleural pathology presents as localized pain, whereas the

lower parietal pleura and outer diaphragm cause referred pain in

the abdomen, through lower intercostal nerve innervation. The

phrenic nerve (C3/4/5) innervates the central diaphragm, with

referred pain to the ipsilateral shoulder.

Localized constant chest pain (with or without tenderness)

occurs with rib fractures, pleural infection (e.g. empyema), chest

wall malignancy, costochondritis, benign asbestos pleural dis-

ease and connective tissue diseases (e.g. systemic lupus erythe-

matosus (SLE)). ‘Boring’ constant pain is characteristic of

malignant infiltration (e.g. mesothelioma, lung cancer).

Chest wall pain may be musculoskeletal, rheumatic, non-

rheumatic, skin or sensory nerve related. Musculoskeletal cau-

ses include intercostal radiculitis (e.g. spinal osteoarthritis),

previous surgical scars, costochondritis (i.e. Tietze’s syndrome)

or posterior chest syndrome as a result of vertebral costochon-

dral joint dysfunction. Rheumatic involvement of the thoracic

joints includes rheumatoid arthritis, ankylosing spondylitis and

psoriatic arthritis. Non-rheumatic causes of chest wall pain are

sickle cell crisis, stress fractures and infection (i.e. osteomyelitis).

Chest wall pain is locally tender and made worse by movement.

Neuropathic pains, including herpes zoster reactivation (shin-

gles) and brachial plexus pain, are dermatomal, often excruci-

ating and difficult to control. Visceral pain occurs in many

cardiovascular, gastrointestinal (e.g. oesophagitis, cholecystitis)

and psychological (e.g. hyperventilation syndrome) disorders.

Tracheobronchitis is described as a raw substernal discomfort,

exacerbated with the breathing cycle. Pericardial pain is often

relieved on sitting forward, while myocardial pain is classically

‘crushing’ central pain, with associated symptoms.

Cough
Cough is perhaps the most common outpatient symptom. It can

be classified by its duration. It can be acute (<3 weeks), subacute

(3e8 weeks) or chronic (>8 weeks). More women present with

chronic cough, with some evidence of a heightened cough reflex

sensitivity compared with men.

Mechanisms of cough: every cough occurs via a reflex arc,

which is initiated by chemical and mechanical cough receptors in

the epithelium of the respiratory tract, pericardium, oesophagus,

diaphragm and stomach. Chemoreceptors are sensitive to acid,

cold, heat, capsaicin-like compounds and other chemical irritants,

while mechanoreceptors can be stimulated by touch and move-

ment. The larynx and tracheobronchial tree have both receptor

types. Vagal afferents to the medulla are modulated by higher CNS

inputs, with efferents to the laryngopharyngeal and respiratory

muscles, producing the cough. Expiratory intrapleural pressures

(þ40 kPa) and airflow rates (500 miles/hour) are generated. It can

occur even without glottic closure. Diminished cough caused by

central depression, pain, muscle weakness or laryngeal or respi-

ratory disease can result in retained secretions, infection and their

consequences (i.e. bronchiectasis if recurrent).

Characteristics of cough: acute cough is usually caused by an

acute respiratory tract infection, although acute exacerbations of

asthma and chronic pulmonary disease, pneumonia, PE and

gastro-oesophageal reflux, especially during pregnancy, are other

causes.

Subacute cough is frequently post-infectious, often persisting

after resolution of other infective symptoms. More than 50% of

cases resolve spontaneously.

The common causes of chronic cough, in up to 90% of cases,

are upper airway cough syndrome (due to a nasal source, such as

postnasal drip, rhinitis or rhinosinusitis), asthma-like syndromes

(including bronchial hyperreactivity) and laryngopharyngeal

reflux (non-acid reflux or gastro-oesophageal reflux). Question-

ing should be directed at these if a clear explanation is not

forthcoming from the initial history. The causes of postnasal drip

e a sensation of liquid sliding down the naso-oropharynx e

include allergic and perennial non-allergic rhinitis, vasomotor

rhinitis, acute nasopharyngitis and sinusitis. Upper airway se-

cretions perpetuate cough.

Causes of pleuritic chest pain

C Pulmonary embolism/infarction

C Viral pleurisy

C Pneumothorax

C Pericarditis

C Collagen vascular disease (i.e. systemic lupus erythematosus,

mixed connective tissue disease)

C Rheumatic diseases

C Inflammatory bowel disease

C Familial Mediterranean fever

C Radiation pneumonitis

Table 2
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Other important aetiologies in persistent cough include drug-

induced cough, (i.e. angiotensin-converting enzyme (ACE) in-

hibitors, or b-adrenoreceptor blockers in airways disease).4

Less common causes of chronic cough include disorders of the

airways, i.e. non-asthmatic eosinophilic bronchitis (diagnosed by

cough, sputum eosinophilia without bronchial hyperreactivity),

atypical infections (e.g. adult Bordetella pertussis), chronic

bronchitis, bronchiectasis, neoplasm, foreign body (enquire for

any provoking event), and parenchymal (interstitial lung disease,

lung abscess) and pleural disease. Chronic idiopathic cough is

associated with an exaggerated cough reflex sensitivity (Table 3).

Other features of cough: classic cough descriptors define certain

aetiologies. Thus, a ‘barking’ cough refers to laryngeal disease, a

‘brassy’ cough to tracheobronchitis and a ‘bovine’ cough to vocal

cord paralysis caused by laryngeal nerve palsy (e.g. broncho-

genic carcinoma).

Paroxysms of cough with ‘whoops’ are characteristic of B.

pertussis (whose adult prevalence in the USA and Europe has

increased over the previous 5e10 years and is characterized by a

catarrhal, a paroxysmal and an often prolonged recovery phase),

while mealtime and reclining cough are indicative of lar-

yngopharyngeal reflux (which can be non-acid-reflux).

Associated weight loss suggests tuberculosis, malignancy or

chronic infection. Fever suggests infective or inflammatory cau-

ses. Recurrence of cough and infection raise the possibility of

foreign body aspiration, bronchiectasis or an obstructing tumour.

Sputum
Over 100 ml/day of sputum is produced by the respiratory tract,

to be absorbed or swallowed after removal by the mucociliary

escalator. An excess is caused by inflammatory (e.g. infection) or

allergic causes. Volume estimation in part defines chronic

bronchitis and postnasal drip.

A change in character is instructive. Purulencee the presence of

degenerate white cells in secretionsemay be a sign of infection or

inflammation (e.g. eosinophils in acute asthma). Blood-stained,

‘rusty’ sputum classically occurs in pneumococcal pneumonia,

and ‘red-currant jelly’ sputum is characteristic of Klebsiella pneu-

moniae. Sputumplugs andbronchial castsmayoccur in asthmaand

allergic bronchopulmonary aspergillosis. Foul-smelling sputum

indicates anaerobic infection in bronchiectasis, lung abscess or

necrotizing pneumonia. Consider bronchiectasis if there is exces-

sive purulent, sporadically blood-streaked sputum, whereas

copious clear sputum is sometimes a feature of adenocarcinoma of

the bronchioloalveolar type. Pink-tinged frothy sputum, caused by

blood staining, occurs in pulmonary oedema.

Wheeze and stridor
Wheeze: refers to the noisy musical sound produced by tur-

bulent flow through narrow small airways. It occurs mainly

during expiration and is characteristic of asthma, COPD, bron-

chiolitis and occasionally LVF. Associations are breathlessness

or chest tightness caused by increased work of breathing and

airway resistance, respectively. Bronchial smooth muscle

contraction, oedema and excessive mucus production are

pathophysiological correlates. Certain characteristics of the

wheeze can help to identify its cause. Intermittent wheeze

caused by allergens (e.g. pollen, house dust, moulds), exercise,

drugs (e.g. aspirin, non-steroidal anti-inflammatories, b-adre-

noreceptor blockers) or chemicals (e.g. di-isocyanates in

paints), and associated with ‘early morning waking’, is sug-

gestive of asthma. Reduced or absent wheeze or a ‘silent’ chest

during a severe asthmatic attack indicates very poor airflow and

is a medical emergency. Persistent wheeze, characteristic of

COPD, is often associated with a smoker’s ‘productive’ morning

cough. Nocturnal wheeze or wheeze caused by drugs (e.g. b-

adrenoreceptor blockers) may also be due to LVF (so-called

‘cardiac asthma’). A fixed monophonic wheeze suggests local

obstruction, which if new should raise concern of possible

malignant airway involvement.

Stridor: describes a coarse inspiratory wheeze that is caused

by upper airway obstruction (laryngeal, tracheobronchial). Air-

ways infection (e.g. epiglottitis, diphtheria), anaphylaxis, tu-

mours of the upper airways (e.g. larynx), tracheal stenosis or

extrinsic tracheal compression (e.g. goitre), aspirated foreign

bodies (e.g. food), blood clots and sputum plugs can all obstruct

the upper airways and cause stridor. Paroxysmal vocal cord

dysfunction may have a psychosocial cause underlying the

stridor.

Haemoptysis
Haemoptysis is perhaps the most alarming respiratory symptom

that patients report. Most cases are infective (e.g. pneumonia,

tuberculosis, bronchiectasis) or non-malignant (e.g. PE). A mi-

nority (10e20%) are caused by malignancy, and up to one-third

are idiopathic.

Epistaxis and haematemesis are important non-respiratory

causes to exclude. Rarer causes include lung abscess, myce-

tomas, arteriovenous malformations (i.e. hereditary haemor-

rhagic telangiectasia), pulmonary hypertension, vasculitides,

aortic aneurysmal fistulae, pulmonary endometriosis and fungal

(e.g. Aspergillus) or parasitic infections. Non-pulmonary causes

include coagulopathies, anticoagulation, LVF and iatrogenic

causes (e.g. lung biopsy).

Causes of cough

Cause of cough Typical examples

Respiratory

Acute infection Viral, bronchopneumonia

Tracheobronchitis

Chronic infection Bronchiectasis, cystic fibrosis

Nasal, sinus disease Postnasal drip, sinusitis

Airways disease Asthma, COPD, LN compression

Parenchymal disease Interstitial fibrosis, lung cancer

Irritant Foreign body, allergy, smoke

Pleural disease Pneumothorax, pleural effusion

Cardiovascular LVF, mitral stenosis

Gastrointestinal GORD, tracheobronchial fistula

Central nervous system Recurrent aspiration e.g. MS, stroke

Drug induced ACE inhibitors, inhaled drugs

ACE, angiotensin-converting enzyme; COPD, chronic obstructive pulmonary dis-

ease; GORD, gastro-oesophageal reflux disease; LN, lymph node; LVF, left ven-

tricular failure; MS, multiple sclerosis.

Table 3
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Most episodes of haemoptysis are less than massive. Massive

haemoptysis (>0.5 litre/day of blood or any life-threatening

haemoptysis) accounts for less than 20% of episodes but re-

quires immediate attention. Bronchial tumours, bronchiectasis

(including exacerbations of cystic fibrosis) and tuberculosis are

potential causes, as is fibrocavitatory lung disease of any cause.

Massive haemoptysis may lead to asphyxia. Initial assessment

should determine the amount and character of the blood (e.g.

fresh, old), time-course (e.g. intermittent, constant), associated

symptoms (e.g. fever, pleurisy) and past history, with the po-

tential aetiology, and an emergency management plan in mind

for massive haemoptysis.

Signs on examination

The art of eliciting clinical signs is essential to corroborate find-

ings from the history, but subject to interobserver variation.5

General
An initial assessment of howunwell the patient is, incorporating the

ABC (airway, breathing, circulation.) approach and conscious

level (i.e. GlasgowComaScale, orAVPUeAlert, response toVoice,

Pain orUnresponsive) allows recognition of the need for immediate

supportive care. Indeed, certain urgent situations such as tension

pneumothorax require a quick correct diagnosis based only on the

clinical signs. Check the observation charts for temperature, heart

rate, blood pressure, respiratory rate, oxygen saturation and their

trends,whichmaypredict outcome.Cues from thepatient’s bedside

include the sputum pot and respiratory paraphernalia (inhalers,

bronchodilator nebulizer, high-flow oxygen, peak flow meter,

incentive spirometer, positive airway pressure device). Ability to

undress also provides information.

Hands and limbs
Examine the hands for clubbing, nicotine staining, a bounding

pulse and the coarse flap of hypercapnia. Skin lesions suggestive

of eczema, erythema nodosum (tender indurated raised plaques

on the shins in sarcoidosis or tuberculosis), erythema multiforme

(target lesions) in mycoplasma pneumonia or the purple hue of

Gottron’s patches in dermatomyositis should be sought, as

should signs of intravenous drug use, tremor caused by b-adre-

noreceptor and muscarinic agonists or hypoxic pulmonary

osteoarthropathy (HPOA).

Clubbing: typical features are loss of the nailfold angle and a

spongy sensation on pressing the nailbed, especially if the finger

appears bulbous.

HPOA: this is characterized by pain and swelling of the wrists

and ankles caused by subperiosteal new bone formation at the

distal ends of the long bones, in association with lung cancer,

particularly with superior vena cava obstruction (SVCO).

Head and neck
Look at the conjunctivae for the pallor of anaemia, and the tongue

and lips for central cyanosis. This is detectable when the concen-

tration of deoxygenated haemoglobin (deoxyHb) is greater than 15

g/litre ormore than10%of total haemoglobin. However, itmay not
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be a reliable sign of hypoxaemia, particularly in severe anaemia,

where there is a low dexoxyHb concentration (<10 g/litre) or in

polycythaemia (e.g. haemoglobin 200 g/litre), where cyanosis is

present due to deoxyHb greater than 20 g/litre despite oxygen

saturation being about 90%. Patients with Raynaud’s syndrome

will appear cyanosed in the cold, and ‘apparent cyanosis’ is the blue

discoloration caused by pigment rather than deoxyHb e for

instance, from methylene blue or methaemoglobinaemia (use of

sulphonamides). Salivary gland enlargement (including the parotid

and lacrimal glands) can be noted in sarcoidosis. Be aware of

alternative systemic causes of lymphadenopathy, not least malig-

nancy (e.g. lymphoma), and tuberculosis.

Chest
Examination of the chest should involve inspection, palpation,

percussion and auscultation. Eliciting vocal resonance on

auscultation is often more useful than tactile vocal fremitus

(TVF) on palpation. For assimilation and synthesis of the

symptoms and signs, decide which of the signs elicited are most

reliable (Figure 2).
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Ideally, position the patient at about 45�, comfortable and fully

exposed. An awareness of surface anatomy is important for un-

derstanding the potential site of abnormal signs (Figure 1).

Radiological thoracic anatomy (i.e. coronal and sagittal computed

tomography) is helpful in contextualizing the surface anatomy.

Thus, examination of the anterior right hemithorax will be mainly

that of the upper lobe, with themiddle lobe lower down the thorax,

and the lower lobe laterally. The back of the thorax is occupied

predominantlyby the lower lobes.Onpercussionof the left anterior

thorax, the absence of cardiac dullness suggests hyperexpansion of

the lung (e.g. in emphysema) or displacement of the heart.

Inspection: inspection of the chest and vertebral column shapemay

reveal kyphoscoliosis, pectus excavatum or the ‘barrel’ chest of

hyperinflation. Look carefully for scars of previous surgery (i.e.

under skin-folds), radiotherapy markers, skin lesions, engorged

chest wall veins (suggesting SVCO), hyperinflation, symmetry of

chest wall movement and use of accessory muscles of respiration.

Patientswith severe airflowobstruction and hyperinflationwill tend

to fix their rib cage and arms, allowing the accessory muscles to lift

the rib cagewhen diaphragmatic action is inefficient. These patients

will also breathewith ‘pursed lips’, thus increasing intrinsic positive

end-expiratory pressure, shifting the equal pressure point towards

the mouth and delaying closure of the small airways during expi-

ration. This reduces gas-trapping and subsequent dynamic hyper-

inflation. Abdominal breathing is best noted with the patient lying

flat, if tolerated. In diaphragmatic weakness, there is indrawing of

the abdomen on inspiration. An obstructed airway (e.g. sleep

apnoea syndrome or reduced conscious state) also produces para-

doxical abdominothoracic movements (Figure 2).

Palpation: adequate chest wall expansion (>3 cm) should be

sought. Hyperinflation may limit this, as may pathologies

causing pain or muscle weakness. Absence of symmetry should

be noted (i.e. reduction on the side of the abnormal signs).

Determine the position of the mediastinum by palpating the

trachea and apex beat. Assessment for tracheal deviation can be

performed with a single finger in the suprasternal notch, rolling it

off the trachea on each side, or with fingers on either side of the

trachea. A tracheal tug is upwards movement of the rib cage by

the accessory muscles, shortening the palpable trachea in the

suprasternal notch. It signifies increased respiratory effort,

particularly in airflow obstruction.

Tactile vocal fremitus is the transmission of voice sounds from

the central airways to the chest wall through patent conducting

bronchi. It is increased by consolidated or locally fibrosed lung,

but not by pleural effusion, pneumothorax or collapsed lung

(except in the right upper lobe, due to collateral ventilation). TVF

should be performed symmetrically over three or four regions

anteriorly and posteriorly. It may be enhanced by the patient

saying ‘Ninety-nine’.

Percussion: this was introduced into clinical practice by the Aus-

trian physician Leopold Auenbrugger in 1761, and promulgated by

the Parisian physician Jean-Nicolas Corvisart after 1808. It should

be performed by tapping the middle phalanx of the third finger

placed in the intercostal spacewith themiddle of the third finger on

the tapping hand. Assess symmetry. Dullness suggests pleural fluid

(‘stonydull’), collapse or consolidation,while hyperresonancemay

indicate pneumothorax or severe emphysema.

Auscultation: Ren�e Th�eophile Hyacinthe La€ennec (1781e1826)

is widely regarded as a forefather of the modern clinical assess-

ment of respiratory diseases, through his invention of the

stethoscope (1816), and publication of De l’Auscultation m�ediate

(1819), in which he described auscultatory sounds and their

pathoanatomical correlates.

Normal breath sounds are produced by turbulent airflow

through the respiratory system. They should be assessed and

characterized by their pitch (high, low), intensity (i.e. absent,

enhanced), quality (harshness, loudness) and duration (inspira-

tory and expiratory phases). Typically, they are classified as

tracheal, bronchial, vesicular or bronchovesicular. They are best

heard depending on the area of thorax being auscultated.

Tracheal sounds are high-pitched, loud and best heard over the

neck. Bronchial sounds are high-pitched, ‘blowing’ and loud,

with a gap between inspiration and expiration. Vesicular sounds

are low-pitched, soft sounds with no gap, heard at the periph-

eries, as opposed to bronchovesicular sounds, which are high-

pitched but soft (Table 4).

Added (adventitious) sounds are abnormal. They may be

discontinuous (i.e. crackles, pleural rub) or continuous (i.e.

wheezes, rhonchierales, stridor) Listen for their pitch, intensity,

quality, duration and response to coughing (i.e. resolution of

added sounds with mucus clearance) (Table 5).

Bronchial breathing heard at the periphery is abnormal. It

occurs with consolidation and above pleural effusions (a term

Characteristics of normal breath sounds

Feature Normal breath sounds

Tracheal Bronchial Bronchovesicular Vesicular

Location Trachea Manubrium Mainstem bronchi Peripheral

lung

Quality Loud, harsh,

hollow

Loud, less

harsh, hollow

Soft Softer

Pitch Highest Higher High Low

Duration

/ ¼ inspiratory phase; y ¼ expiratory phase.

Table 4

Abnormal (adventitious) breath sounds

Discontinuous (non-musical)

C Crackles (generally high-pitched, discontinuous sounds)

� Coarse: loud, low-pitched sounds

� Fine: soft, high-pitched sounds

C Pleural friction rubs (grating sound)

Continuous (musical)

C Wheezes (high-pitched sounds that are musical in quality)

C Rhonchi (sounds with a ‘snoring’ or ‘gurgling’ quality)

C Stridors (sounds heard over a trachea)

Table 5
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known as aegophony). Reduced or absent breath sounds indicate

effusions, collapse, pneumothorax or an elevated diaphragm.

Crackles (crepitations) represent the snapping opening of air-

ways. They may be early and coarser in COPD, or later and fine

in fibrosis or pulmonary oedema. Coarse, variable crackles that

partially clear on coughing are caused by excessive bronchial

secretions (e.g. bronchiectasis, pneumonia). Wheeze has a

continuous, high-pitched musical quality. It usually occurs on

expiration and may be generalized and polyphonic (e.g. asthma,

COPD) or localized, fixed and monophonic (e.g. tumours, lymph

glands, foreign body). Stridor is an example of a monophonic

wheeze in inspiration from large airway narrowing. Rhonchi

have a continuous, low-pitched snoring or gurgling quality, often

due to secretions in the larger airways.

Vocal resonance is the elicitation of transmitted bronchial

sounds by auscultation. It provides similar information to TVF and

is present in bronchial breathing. Whispering pectoriloquy (when

whispered sounds are transmitted clearly e ‘speech of the chest’)

confirms bronchial breathing or cavitatory disease. Aegophony

(from the greek for ‘bleating of a goat) refers to the nasal sound

heard over an area of consolidation or at the airefluid interface of

compressed lung above a pleural effusion. When asked to say ‘E’,

the auscultated sound changes from an ‘E’ to an ‘A’.

Pleural friction rubs (described as crunching snow underfoot

or originally as the creaking of new leather ‘bruit de cuir’) are

heard in pneumonia, pleurisy and PE. The pericardial ‘crunch’ in

time with the heartbeat is heard with a pneumomediastinum or

small, left-sided pneumothorax. In obliterative bronchiolitis,

crackles, wheezes and coarser creaking sounds may be heard. In

extrinsic allergic alveolitis, late inspiratory squeaks or squawks

(short, abrupt, high-pitched sounds), are often present, perhaps

related to airway narrowing proximal to the alveoli.

Synthesis and analysis

Findings should be recorded coherently after the examination

has been completed. The implications of any signs should be

considered during the examination, and any uncertainties

should be clarified by re-examination of a particular sign.

Subsequent synthesis with the history should enable a differ-

ential diagnosis, from which relevant confirmatory tests may be

requested. A
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Medicine Review
Steroids and tuberculosis meningitis

Tuberculosis (TB) meningitis is well recognised as a 
serious condition with a significant mortality, and in 
survivors a risk of longer-term neurological complica-
tions. It has long been believed that these complications 
are related to dense inflammatory exudate in the basal 
meninges, interfering with cerebrospinal fluid (CSF) 
flow, damaging afferent nerves or causing a vasculitis 
potentially leading to cerebral infarction. It therefore 
seemed reasonable to give corticosteroids as well as 
anti-TB drugs, in an attempt to suppress this potentially 
deleterious inflammatory response.

Steroid treatment in TB meningitis has become 
standard treatment for decades, but what is the critical 
evidence for benefit? This has been summarised in a 
recent Lancet editorial,1 which points out that most past 
studies have given conflicting results, generally suggest-
ing a benefit from steroids in terms of mortality, but not 
for long-term outcome in survivors.

Two Cochrane reviews of the literature in 2000 
and 2008 confirmed a large benefit in mortality, but 
considered that there was insufficient data to make firm 
conclusions on morbidity. This year, a third Cochrane 
review has been published, which adds two more trials 
to the meta-analysis.2 The results confirm the mortality 
benefit (which is now beyond question), but suggest a 
slight increase in morbidity.

After these meta-analyses we can conclude that ste-
roids definitely improve mortality in TB meningitis, but 
their effect on morbidity remains uncertain. Steroids are 
certainly still indicated in all patients with this serious 
disease. The generally agreed dose in adults is 0.4 mg/
kg/day of dexamethasone or 2.5 mg/kg/day of predniso-
lone. Treatment is given for four weeks, followed by 
gradual dose reduction over the next two to four weeks. 
There is no evidence for one type of steroid being supe-
rior to the other.

One final important point is that in the largest trial so 
far of steroids in TB meningitis,3 carried out in adoles-
cents and adults, there was a significant improvement 
in both mortality and morbidity when steroids were 
used in milder, compared with more severe cases of the 
disease. This is probably as may be expected, but never-
theless means that early diagnosis and prompt treatment 
are vitally important.

News on yellow fever
Yellow fever is one of the classic ‘antique’ tropical 

diseases, well known to African doctors as far back as 
the 19th century. It has generally been thought to be a 
disease now under control, but recent news from An-
gola suggests that this is not the case.4 Cases of yellow 
fever were first reported in Angola in December 2015, 
and since then there have been about 3000 cases with 
328 deaths – over a 10% mortality. Emergency vac-
cination campaigns began in February 2016, and the 
number of new cases has now stabilised. However, a 
vaccine coverage rate of at least 80% is needed to give 
real disease control. Worryingly, new cases (though in 
smaller numbers) have been reported from the neigh-
bouring country Democratic Republic of Congo. There 
are concerns that spread may occur to other nearby 
countries such as Zambia and Namibia.

The World Health Organization (WHO) has con-
vened an emergency committee. There has been 
concern about WHO’s supplies of yellow fever vaccine 
which had become seriously depleted by the Angola 
outbreak, but these seem to have now been replenished. 
The emergency committee is also considering the ques-
tion of vaccine ‘dose sparing’ to prevent future strains 
on vaccine supply. This is an area where research on the 
effectiveness of lower vaccine doses is urgently needed.

By chance a separate but related event has recently 
occurred which will help with long-term vaccine sup-
plies. The standard system for many years is that yellow 
fever vaccines need to be repeated every 10 years. 
However, the number of post-vaccination cases (even 
beyond 10 years) is very small, and WHO has just 
advised that a single vaccine is acceptable for lifelong 
protection, and booster doses are not needed.

The benefits of fever?
An interesting recent report has examined the relation-
ship between the presence or absence of fever in severe 
infections and subsequent mortality outcome. The 
study was from Denmark and investigated 2128 adult 
patients admitted over a two-year period with ‘severe 
infection’.5 This was defined as infection combined with 
evidence of dysfunction of at least one organ (eg renal 
failure, hypoxia etc). Patients were divided by admis-
sion core (rectal) temperature, and this was correlated to 
30-day mortality. Of the 2128 patients 64 (3.0%) were 
hypothermic, 1216 (57.1%) normothermic, and 848 
(39.9%) febrile. Temperature definitions were <36.0ºC 
hypothermic, 36.0–38.0 normothermic and >38.0 fever. 
The overall 30-day mortality for the group was 16.1%, 
but when analysed by temperature an interesting pat-
tern emerged. For hypothermic patients mortality was 
37.5%, in normothermic patients it was 18.3%, and it 
was 11.2% for those with fever.

This very interesting study has a number of implica-
tions. First, it shows that septic patients with hypother-
mia (or even normothermia) are at increased mortality 
risk, and need especially vigorous therapeutic inter-
vention. Secondly, the results would seem to confirm 
traditional teaching that fever is an appropriate response 
to infection aimed at inhibiting the growth and survival 
of infecting organisms. Finally, this raises the question of 
whether attempts should be made to modulate fever (for 
example with antipyretic drugs such as paracetamol) – 
these results may suggest that fever is to be encouraged.
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The really important message is that many patients 
with serious sepsis do not have fever, and these patients 
have a particularly poor outcome.

The hertoghe sign and leprosy
A recent case report in the Quarterly Journal of Medicine 
(QJM)6 gives a reminder to tropical doctors of a physical 
sign in leprosy which most of us learnt many years ago, 
but have probably rarely if ever seen. This is loss of the 
lateral third of the eyebrows in lepromatous leprosy. The 
reported case was of an Italian man who had been a 
prisoner in Venezuela for 25 years, and on return to Italy 
had a diffuse rash and peripheral sensory neuropathy, as 
well as loss of the outer hair of his eyebrows bilaterally. 
The diagnosis of lepromatous leprosy was confirmed by 
skin biopsy.

Lateral eyebrow hair loss is known as the Hertoghe 
sign, or less often ‘Queen Anne’s sign’. It is said to be 
common in lepromatous leprosy if it is looked for - and 
that may be why it is not often reported. Similar appear-
ances can be seen in syphilis, and sometimes advanced 
hypothyroidism.
Professor Geoff Gill, Liverpool School of Tropical 
Medicine and University Hospital Aintree, UK
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Sexually Transmitted Infection testing
Accurate diagnostic tests are key to preventing and con-
trolling infectious diseases, and vital to early treatment. 
This is especially true for sexually transmitted infections 
(STIs). Prompt diagnosis and treatment can prevent long-
term effects of infection and stop ongoing transmission 
within communities.1 In the absence of diagnostic tests, 
diagnosis relies on syndromic management and clinical 
judgement. Syndromic management using algorithms 
based on a patient’s presenting symptoms has long been 
the foundation of STI management in low-resource 
settings. However, the deficits of syndromic manage-
ment, including missing asymptomatic infections, lack of 
antibiotic susceptibility testing, the poor predictive value 
of syndromic treatment leading to overuse of antibiotics, 
and limited disease surveillance and partner notification, 
are cause for concern.2 Most worrying is that syndromic 
management continues to be used in many high preva-
lence HIV countries, despite the clear epidemiological 
and biological links between STIs and HIV. 

While progress is being made developing point-of-
care (POC) tests to diagnose STIs, there is still need 

for tests that meet the criteria set by the World Health 
Organization’s Sexually Transmitted Diseases Diagnos-
tics Initiative in 2001.3 The ASSURED acronym defines 
the qualities needed for rapid tests to be effective in 
disease prevention: Affordable (the people affected 
by the disease can afford the test), Sensitive (few false 
negatives), Specific (few false positives), User-friendly 
(can be performed by people with minimal training), 
Rapid (quickly generates results) and Robust (doesn’t 
need to be refrigerated), Equipment-free (easily col-
lected test specimen like urine, saliva), Delivered to 
those who need it (portable, acceptable to population). 
By enabling diagnosis and treatment in one visit, POC 
tests facilitate immediate intervention and prevent 
continued spread of infections. Immediate results also 
permit expedited partner therapy (EPT), where patients 
are provided with treatment or a prescription for their 
sexual partners. These tests also support opportuni-
ties for counseling about risk behaviours, and prevent 
patient loss to follow-up.

Few POC tests meet all of the ASSURED criteria, and 
it is important for countries and programmes to deter-
mine the most important elements of tests used in the 
context of local disease prevalences. The sensitivity of 
a test is very important where rates of HIV and syphilis 
infections are high, as failing to identify and treat these 
diseases has serious consequences.1 Poor specificity 
may be less important in instances where overtreatment 
does not carry great risks, as in syphilis. Other factors, 
such as conditions of use, shelf life, storage tempera-
tures and price, all affect the practicality and feasibility 
of using diagnostic tests in remote locations.

Point-of-care testing for 
and 

While nucleic acid amplification tests (NAATs) remain 
the gold standard for diagnosing Chlamydia trachoma-
tis (CT) and Neisseria gonorrhoea (NG), their cost, reli-
ance on laboratory infrastructure and time required to 
obtain results limit their application in resource-poor 
contexts. However, one newer NAAT test, the Cepheid 
GeneXpert assay, can detect DNA of CT and NG from 
vaginal and endocervical swabs, and from female 
and male urine samples.4,5 The test has shown high 
sensitivity (97.4–98.7%) and specificity (99.4–99.9%) 
in urogenital specimens. The GeneXpert test relies 
on a cartridge-based NAAT assay platform and an 
automated sample preparation and extraction process, 
which makes the test fairly simple to use. The test does 
require electricity (a freezer, computer, vortexer) and a 
trained technician, but does not have to be laboratory-
based. The hands-on test time is about five minutes, 
with results available in about 90 minutes. Another 
study evaluated field use of the GeneXpert test in a 
trachoma (ocular chlamydia infection) endemic com-
munity in Tanzania.6 The study compared the GeneX-
pert test with the Roche Amplicor CT test, testing 144 
duplicate eye swabs from children aged 0–9 years. 
One hundred percent (100%) of the samples found to 
be negative by Amplicor were also negative by Gen-
eXpert, and 95% of the samples positive by GeneXpert 
were also positive by Amplicor.

GeneXpert tests for tuberculosis are already being 

STDs Review
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used in many African countries, including South Africa. 
Adding the combined CT/NG GeneXpert test to the exist-
ing infrastructure would be straightforward. GeneXpert is 
also introducing an assay for Trichomonas vaginalis (TV). 
In the future, individual assays may be replaced by multi-
plex arrays to test for several infections at one time.3

Another new POC test for CT, the Atlas Genetics 
Velox™, relies on an electrochemical detection method. 
It has demonstrated clinical sensitivity of 98.1% and 
specificity of 98.0%. The technology uses an integrated 
fluidic card for sample processing and reagent handling 
and incorporates a novel technique for detection of 
proprietary ferrocene electrochemical labels and utilises 
a low-cost reader instrument.4 Another technology for 
POC CT testing is the microwave accelerated metal 
enhanced fluorescence (MAMEF) assay. The MAMEF 
assay can detect approximately 10 inclusion-forming 
units/ml of CT in less than nine minutes, including DNA 
extraction and detection. Using a plasmid-based assay 
on archived clinical samples, sensitivity and specificity 
were 82.2% (37/45) and 92.9% (197/212), respectively.4 

Point-of-care testing for 

The OSOM TV Trichomonas Rapid Test for Trichomonas 
vaginalis (TV) also shows promise as a POC test. It is 
an ICT capillary flow (dipstick) assay that detects TV 
membrane proteins, with an additional internal control. 
It requires five steps to complete, with results in 10 
minutes. An early study compared the sensitivity and 
specificity of OSOM, wet mount and culture performed 
on vaginal swabs from 449 sexually active women.4 The 
overall prevalence of TV was 23.4% by a gold standard 
of either positive wet mount or positive culture. For 
the vaginal swabs, OSOM displayed 83.3 and 98.8% 
sensitivity and specificity, respectively, and it performed 
better than wet preparation. In another comparison with 
wet preparation, culture and a NAAT assay, the OSOM 
performed very well with a sensitivity and specificity 
of 90 and 100%, respectively in 330 sexually active 
females aged 14–21 years. The prevalence of trichomo-
niasis in this population was 18.5% (61/330); the sensi-
tivity of wet preparation ranged from 50 to 54% and for 
culture was 75%. In symptomatic women, the sensitivity 
of OSOM was 92.5% and for the NAAT, 97.5%. 

There is also an Atlas Genetics TV test using electro-
chemical detection being developed. The assay features 
novel electrochemical end point detection, with a 
multi-copy region of the TV genome as a target. In a 
preliminary performance study, 90 clinical vaginal swab 
samples were used to verify the performance of the pro-
totype assay, demonstrating a sensitivity and specificity 
of 95.5% (42/44) and 95.7% (44/46), respectively.4

The costs of these tests and their availability within 
sub-Saharan Africa – both crucial determinants of use 
- are not currently known. However, as more tests are 
developed, the costs to manufacture, distribute and use 
the tests will decline, making them more available.7

Other technologies
Technology is making laboratories portable and minia-
ture. These ‘labs-on-a-chip’ make use of microfluidics 
and nanofluidics – the manipulation of the flow of small 

quantities of fluid in micrometer or smaller channels. 
Nanosensors are able to analyze these small amounts 
of fluid to detect down to single molecules. Even simple 
paper chips that test a drop of blood or urine (similar to 
do-it-yourself pregnancy kits) are being developed.8

Mobile phones are also being used to communicate 
and analyse results. A study in Rwanda used a smart-
phone attachment to test whole blood drawn via finger 
prick from 96 female patients seeking care at prevention 
of mother-to-child HIV transmission clinics or voluntary 
counseling and testing centres.9 The dongle performed 
a triplexed immunoassay not currently available in a 
single test format: HIV antibody, treponemal-specific 
antibody for syphilis, and nontreponemal antibody for 
active syphilis infection. Health care workers obtained 
diagnostic results in 15 minutes with sensitivity of 92 
to 100% and specificity of 79 to 100%, consistent with 
current clinical algorithms. Patient preference for the 
dongle was 97% compared to laboratory-based tests, 
and most appreciated the convenience of obtaining 
quick results with a single fingerprick. The authors 
conclude that combining microfluidics with recent 
advances in consumer electronics can make certain 
laboratory-based diagnostics accessible to almost any 
population with access to smartphones.

There is also growing use of mobile phone cam-
eras as optical imaging devices.10 Low cost, portable 
multi-wavelength fluorescence plate readers have been 
developed, especially to detect microbial toxins, and 
low cytometry has been used to detect very low cell 
concentrations. New approaches, like image stacking, 
use of lasers and streak imaging, have been developed 
to improve the sensitivity of these readers.

A study in California, US, was able to read and 
count single-molecule DNA and RNA using a camera 
phone.11 By selecting amplification-indicator dyes that 
are within the spectral sensitivity of standard camera 
phones, the study was able to read sequence-specific 
single nucleic acid molecules in nanolitre volumes. 
When used with devices that integrate sample prepa-
ration and nucleic acid amplification, this approach 
will increase the affordability and distribution of 
diagnostic tests.

Another study created a portable biochemical 
analysis platform using a consumer-class quadcopter 
drone.12 Managing disease outbreaks in remote areas 
often relies on inefficient and time-consuming channels 
for sample collection, diagnosis and action. To address 
these obstacles, the study authors removed the drone’s 
propellers and attached 3D-printed centrifuges to 
extract nucleic acid from samples. Convective thermo-
cycling, powered by an external battery, enabled the 
polymerase chain reaction (PCR) with a single heater 
using a standard five volt USB source that powers 
mobile devices. The results are read via time-resolved 
fluorescence detection and amplification by a mobile 
phone camera and analysis app. And all this at a cost 
of less than $US50! Using this drone technology could 
significantly reduce the time between sample collec-
tion and analysis in remote areas.
Barbara C. Shane, MPH
International Health Consultant in Reproductive Health
Bainbridge Island, WA USA
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Maintenance intravenous fluids for 
children: time for action in low- and 

middle-income countries
For many decades maintenance fluid volumes for 
hospitalised children have been based on the formula 
by Holliday and Segar which was calculated from 
caloric expenditure, viz, 100ml/kg/day for the first 10 kg 
body weight, 50 ml/kg for the next 10 kg and 20 ml for 
each kg thereafter. The composition was commonly a 
hypotonic solution, e.g. sodium chloride 0.18% (Na 30 
mmol/L, CL 30 mmol/L) with 4% dextrose.1

As explained in a recent editorial in Paediatrics and 
International Child Health by Trevor Duke, this for 
formula is inappropriate for sick children with infectious 
diseases, e.g. pneumonia, bronchiolitis, and sepsis, and 
intracranial disorders, also for surgical and post-anaes-
thesia patients, where antidiuretic hormone levels are 
commonly increased (SIADH). This may be complicated 
by impaired renal function, increased capillary perme-
ability affecting the brain, lungs and soft tissues resulting 
in poor lung compliance and hypoproteinaemia.2 In 
children with pneumonia3 and bacterial meningitis4 over 
a third may have hyponatraemia on admission and in 
bronchiolitis from 33%5 to 80%.6

There have been a number of randomised controlled 
trials (RCTs) comparing hypotonic with isotonic mainte-
nance fluids in regard to occurrence of hyponatraemia 

but very few from low- and middle-income countries 
(LMICs). There has been one from India7 and a recent 
one from Mexico.8 Many of the studies have relatively 
small numbers of study participants and heterogeneous 
groups comprising children admitted to medical wards, 
and intensive care units (ICU), or undergoing surgery.

There have been three meta-analyses on the subject 
each comprising 10 RCTs and each analysing around 
900 study participants and all were published in 2014.9–11 
All three meta-analyses concluded that hypotonic main-
tenance fluids increased the risk of hyponatraemia. There 
was insignificant risk of hypernatraemia in the isotonic 
groups. However, there was a predominance of patients 
from surgical or ICU settings and results generally applied 
only to the first 24 hours of admission.11

The most recent RCT, comprising the largest num-
ber of participants studied from one site (n641), was 
undertaken at the Royal Children’s Hospital. Melbourne, 
Australia.12 Eligible participants were children aged 
three months to 18 years requiring IV maintenance flu-
ids. Three-hundred and nineteen (319) received Plasma-
lyte148 (Na140) (comprising in mmol/L: Na 140, Cl 
98, K 5, Mg 1.5, acetate 27, gluconate 23 and glucose 
50 g/l), and 322 received 0.45% sodium chloride with 
5% glucose (Na77). The study continued for 72 hours 
or until the patient was receiving <50% of standard 
maintenance rate. Hyponatraemia was defined as 
serum sodium <135 mmol/L with a decrease of at least 
3 mmol/l compared with baseline measurement. The 
study fluid was stopped early if sodium decreased to 
<130 or increased to >150 mmol/L. Half of the patients 
had undergone a surgical operation immediately before 
or during the treatment period and there were similar 
proportions in the elective and emergency surgery 
groups. Mean (SD) serum sodium on admission in the 
Na140 group was 137.8 (3.1), range 131-148 and in the 
Na77 group, 138.2 (3.1), range 131-147.

Fewer Na140 patients (12, 3.8%) developed hypona-
traemia than those in the Na77 group (35, 10.9%), (p= 
0.001). Hypernatraemia developed in 14 (4.4 %) Na140 
patients and 18 (5.6 %) Na77 patients, and seizures in 
1 (0.3%) and 7 (2%) patients, respectively. However, all 
patients with seizures had a known seizure disorder. The 
greatest risk of hyponatraemia was in the first six hours 
in both groups, and the Na140 group had a very small 
risk of hyponatraemia beyond the first day of treatment 
compared to a continuous risk for the Na77 group. Of 
the 18 patients admitted to ICU 5 (46 %) of 11 patients 
in the Na77 group had hyponatraemia compared to 1 
(14.1 %) of the Na140 group.

This large RCT confirms the finding of previous trials 
and demonstrates that children administered isotonic 
maintenance solutions have lower risk of hyponatraemia 
compared to those receiving hypotonic solutions.

Some countries, i.e. UK and Canada have issued 
patent safety alert warnings regarding the risks of using 
hypotonic fluids for maintenance therapy and Duke ad-
vises that the World Health Organization (WHO) should 
now also proceed to issue a patent safety alert which 
will encourage Ministries of Health and hospitals in 
LMICs to remove stocks of fluids with very low sodium 
concentration.2

For IV maintenance fluid therapy WHO recommends 
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Ringer’s lactate with glucose (contains in mmol/L: Na 
130, Cl 109, lactate 28, K 4, and Ca 5). (Hartmann’s 
solution has an almost identical composition) or 0.9% 
normal saline with glucose (sodium and chloride 150 
mmol/L) or half normal saline (0.45%., sodium and 
chloride 77mmol/L) with glucose.13 However, in the 
meta-analysis by Foster et al, a subgroup analysis of 
hypotonic fluids comprising 0.45% sodium chloride 
with glucose demonstrated a relative risk of hyponatrae-
mia of 2.42 (95% CI 1.32-4.45).10 Also the fluid chosen 
for the hypotonic arm of McNab et al’s study was 0.45% 
sodium chloride in 5 % glucose.12 Although many of 
the RCTs reviewed used 0.9% saline and 5% glucose as 
the isotonic fluid there is concern that the high chloride 
level could cause hyperchloraemic metabolic acidosis. 
Thus, because of this concern, ideally Ringer’s lactate 
(or Hartmann’s solution) or plasma-lyte148 are the 
optimal maintenance solutions.2,14 However, presently 
the risk is theoretical and 9% saline is cheaper than the 
above two solutions. Until there is clear evidence that 
0.9% saline is a real risk for hyperchloraemic acidosis 
there is no reason not to use it in LMICs.

Duke’s article details fluid rates, volumes and com-
position for maintenance fluids for sick children and 
outlines important issues regarding monitoring for the 
duration of IV fluids.2

Further trials are required on the management of 
maintenance fluids for infants <3 months of age and flu-
ids in general for children with severe malnutrition. For 
young infants there is concern that isotonic maintenance 
fluids could cause hypernatraemia. The metabolism 
in children who reach the stage of severe malnutrition 
is very complex. There is increased total body sodium 
despite hyponatraemia of the extra cellular space as well 
as hypoproteinaemia. One reason for the hyponatraemia 
may relate to intracellular leakage of sodium.15 Consider-
able research effort is now required to work out both the 
optimal fluid and volume for the treatment of hypovolae-
mia and shock and provision of safe maintenance fluids 
for severely malnourished children.

It is now time for action on provision of safe mainte-
nance fluids for sick children and those who are under-
going surgery especially in LMICs.
JBS Coulter
Honorary Clinical Lecturer in Tropical Child Health
Liverpool School of Tropical Medicine, UK
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Q1 (a), (c), (d), (e). Although he and his wife seem reassuring about his alcohol problem,  
 there is still a small doubt about the cause of liver disease in a recovering alcoholic.  
 However, c) d) and e) are probably more relevant. Jaundice and liver enlargement arising  
 anew in a man of his age should always lead to immediate hospital admission. The early  
	 peripheral	neuropathy	in	his	feet	is	a	red	flag	sign	in	anaemia	and	indicates	either	vitamin		
	 B12	or	folate	deficiency.	

Q2	 (c),	(d),	(e).	There	is	no	indication	that	this	might	be	infectious.	Iron	deficiency	anaemia	is		
 microcytic or normocytic, and aplastic anaemia involves all types of blood cell. Which  
 leaves the three possibilities of c) d) and e).

Q3 (a), (b), (e). With a seriously low serum cyanocobalamin level, and normal serum levels  
 of ferritin and folic acid, the diagnosis is pernicious anaemia. Endoscopy is needed 

	 to	confirm	that	there	is	atrophic	gastritis	and	to	estimate	the	possibility	of	premalignant		
	 metaplasia.	Although	there	may	also	be	H.	pylori	infection,	this	is	not	linked	definitively		
 to the onset of pernicious anaemia. The LDH level is very high, but further liver   
 investigations are not needed unless the vitamin B12 treatment does not result in very fast  
 recovery. Starting folic acid treatment is a bad mistake, as in the absence of vitamin B12  
 treatment it may exacerbate the neurological signs. Iron supplementation is unnecessary. 

Q4  (a), (f). There is a higher than normal risk of gastric cancer in patients with pernicious  
 anaemia, so that John needs permanent follow-up with annual endoscopy to ensure that  
 his gastric mucosal metaplasia (found at his initial endoscopy) does not develop further.   
 After three months of treatment he is no longer anaemic, his erythrocytes are of normal  
 volume, and he feels much better than he has for two or three years. He now realises that  
 he had been ill for much longer than he had thought.  

Part
one

Part
four

Part
two/
three
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Liraglutide for heart failure 
Currently, there are no heart failure (HF) 
therapies that target the abnormal cardiac 
metabolic derangements that are seen 
in patients with HF and reduced left 
ventricular ejection fraction (LVEF). Early 
studies on such patients using glucagon-
like peptide 1 (GLP-1) agonists have 
shown promising cardio-protective ef-
fects, regardless of type 2 diabetes status. 

A phase 2, double-blind, placebo-
controlled randomised trial was con-
ducted to establish if the GLP-1 agonist 
liraglutide could improve clinical 
stability in patients with advanced HF 
and reduced LVEF (≤40%). Primary 
outcomes included time to associated 
re-hospitalisation and time to death, 
higher values for each indicating better 
clinical stability. Patients who had been 
hospitalised with an acute HF episode 
within the previous 14 days (n=300) 
were randomised. 

There were no significant effects on 
primary outcomes between the placebo 
and liraglutide groups. For liraglutide vs 
placebo, death was 12% vs 11%, and 
rehospitalisation was 41% vs 34%.

This study does not support the use of 
liraglutide in this setting. 
Margulies KB, Hernandez AF, Redfield MM, et al. Ef-
fects of liraglutide on clinical stability among patients 
with advanced heart failure and reduced ejection 
fraction: a randomized clinical trial. JAMA 2016; 
316: 500–508.

Ticagrelor versus aspirin 
in stroke

In the first 90 days following a stroke 
the risk of recurrent ischaemic events 
is high. Even with aspirin this risk is 
10–15%. Ticagrelor is an antiplatelet 
agent that inhibits the P2Y12 receptor 
on platelets. 

A multi-centre double-blind, con-
trolled trial compared the the effec-
tiveness of ticagrelor versus aspirin in 
reducing risk of recurrent ischaemic 
events. The SOCRATES trial included 
over 13 000 patients across 33 countries. 
Patients who had a non-severe ischaemic 
stroke or transient ischaemic attack were 
randomly assigned either ticagrelor or 
aspirin 24 hours after symptom onset 
for 90 days. The endpoints measured 
included time to occurrence of stroke, 
myocardial infarction or death within 
the 90-day period. The primary endpoint 
was reached by 6.7% of patients treated 
with ticagrelor vs. 7.5% with aspirin. 

There was no evidence of a higher risk of 
major or intracranial haemorrhage with 
ticagrelor, but there were more instances 
of dyspnoea and minor bleeding.

Ticagrelor was not found to be supe-
rior to aspirin in reducing recurrence of 
ischaemic events. 
Johnston SC, Amarenco P, Albers GW, et al. Tica-
grelor versus aspirin in acute stroke or transient 
ischemic attack. NEJM 2016; 375: 35–43.

Cardiac ablation for 
secondary tachycardia

Implantable cardioverter-defibrillators 
(ICDs) are sometimes placed in an indi-
vidual following a myocardial infarction 
(MI), significantly reducing the risk of 
death caused by tachycardia which is 
usually resultant from post-MI scarring. 

The VANISH randomised multicentre 
trial compared the effect of ICD and 
baseline antiarrhythmic drugs (AAD) 
plus catheter ablation (n=132) with 
ICD plus escalating AAD (n=127). The 
primary outcomes were death, three or 
more documented tachycardia episodes 
(within 24h), or appropriate ICD shock. 

During a mean follow-up of 28 
months, primary outcomes occurred in 
59% of patients in the ablation group 
and 68% of those in the escalated-
therapy group.

In the VANISH trial, ischaemic 
cardiomyopathy patients with an ICD 
experienced a significantly lower rate of 
the primary outcomes assessed, includ-
ing death, when treated with cardiac 
ablation compared to those treated with 
escalating antiarrhythmic drugs. 
Sapp JL, Wells GA, Parkash R, et al. Ventricular tach-
ycardia ablation versus escalation of antiarrhythmic 
drugs. NEJM 2016; 375: 111–121.

Ventilation methods in 
immunocompromised patients 

For immunocompromised patients with 
acute respiratory failure high-flow na-
sal cannula oxygen therapy is increas-
ingly being used as an alternative to 
standard oxygen. The use of another 
alternative method, non-invasive venti-
lation, is controversial.

One study set out to compare the 
outcomes of patients receiving treat-
ment with these different ventila-
tion methods in a post-hoc subgroup 
analysis on patients from a multicentre, 
randomised controlled trial. The primary 
outcome was the number of patients 
who, within 28 days post-randomisa-
tion, required endotracheal intubation.

Cardiology
A total of 82 immunocompromised 

patients with acute respiratory failure 
were included in the analysis and 
treated with standard oxygen (n=30), 
high-flow nasal cannula oxygen alone 
(n=26) or high-flow nasal cannula 
oxygen associated with non-invasive 
ventilation(n=26). By the 28-day mark 
65% of patients in the non-invasive 
treatment setting required intubation. 
The results for the standard oxygen and 
high-flow cannula alone were lower 
with 43% and 31% respectively.

In immunocompromised patients 
requiring treatment for respiratory fail-
ure, non-invasive ventilation methods 
might be associated with an increased 
risk of intubation.
Frat J-P, Ragot S, Girault C, et al. Effect of non-inva-
sive oxygenation strategies in immunocompromised 
patients with severe acute respiratory failure: a 
post-hoc analysis of a randomised trial. Lancet Resp 
2016; 4: 646–652.

Fracking and asthma 
exacerbation

The controversial unconventional natural 
gas development (UNGD), often referred 
to as ‘fracking’, is known for its envi-
ronmental impacts. Asthma exacerba-
tions are often linked to environmental 
influences but the effects of UNGD on 
respiratory health have yet to be inves-
tigated. A nested case control study set 
out to evaluate any associations between 
UNGD and asthma exacerbations.

Data were extracted from patient 
records from the Geisinger Clinic, 
Pennsylvania, and examined for asthma 
exacerbations in mild, moderate and 
severe events. The day prior to the index 
date of each patient’s asthma event was 
evaluated for nearby UNGD activity. It 
is important to note that many events in 
UNGD may have plausible associations 
with respiratory outcomes including in-
creased truck traffic and sleep disruption 
and that ‘fracking’ is only one phase in 
the UNGD process.

The analysis found that there was a 
statistical association between areas that 
unconventional natural gas develop-
ment was occurring in and increased 
risk of mild, moderate and severe 
asthma exacerbations.
Rasmussen SG, Ogburn EL, McCormack M, et al. 
Association between unconventional natural gas 
development in the Marcellus shale and asthma ex-
acerbations. JAMA Intern Med 2016; DOI: 10.1001/
jamainternmed.2016.2436.

Indacaterol–glycopyrronium 
regime for COPD

For patients with chronic obstructive 
pulmonary disease (COPD) and high 

Respiratory
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risk of exacerbation the recommended 
first-line treatment is either a long-acting 
beta-agonist (LABA) combined with an 
inhaled glucocorticoid or a long acting 
muscarinic antagonist (LAMA). 

One study set out to investigate the 
effectiveness of a LABA-LAMA regime 
compared to a LAMA-glucocorticoid 
setting. In a randomised double-blind 
trial, COPD patients with a high risk of 
exacerbation were given either the LABA 
indacaterol combined with the LAMA 
glycopyrronium (n=1680) or the LABA 
Salmeterol plus an inhaled glucocorti-
coid fluticasone (n=1682). The primary 
outcome was annual rate of COPD 
exacerbation events. 

The LABA-LAMA regime showed 
superiority in reducing exacerbation rate 
by 11% compared to the LABA-gluco-
corticoid group (rate of 3.59 vs 4.03). 
There was also a longer time to first 
exacerbation (71 days vs 51 days) and 
longer time to moderate or severe events 
in the LABA-LAMA group. 

For COPD patients with a recent histo-
ry of exacerbations a regime of combined 
LABA-LAMA indacaterol-glycopyrronium 
was superior in preventing exacerbations 
compared to LABA-glucocorticoid.
Wedzicha JA, Banerji D, Chapman KR, et al. Inda-
caterol–glycopyrronium versus salmeterol–fluticasone 
for COPD. NEJM 2016; 374: 2222–2234.

Breastfeeding and infant 
antibiotic exposure

Long-term benefits of breastfeeding 
include decreased frequency of infection 
and childhood obesity risk – an effect 
likely due to the influence on an infant’s 
microbiota and weight development.

One retrospective cohort study inves-
tigated if early-life antibiotic-use negated 
these benefits. 

Later-life antibiotic use and BMI 
z scores were two parameters used 
to measure infection frequency and 
weight development in a cohort of 226 
healthy children (2-6yo, 54% male) in 
northern Finland.

Of these, 113 children had no anti-
biotic exposure during feeding and each 
month they were breastfed for decreased 
the mean number of post-weaning 
antibiotic courses by 5% and the mean 
BMI z score by 0.08 units. To compare, 
the early-life antibiotic exposure group 
(n=113) had less of a benefit with an 
estimated 4% decrease in post-weaning 
antibiotic courses and there was no ben-

eficial effect seen on the BMI z score.
Antibiotic exposure in a child during 

breastfeeding may weaken the benefi-
cial effects on health and weight that 
are seen in the long-term in children 
who have been breastfed.
Korpela K, Salonen A, Virta LJ, et al. Association 
of early-life antibiotic use and protective effects 
of breastfeeding: role of the intestinal microbiota. 
JAMA Pediatrics 2016; 170: 750–757.

-associated 
reactive arthritis 

Clostridium difficile infection (CDI) has 
an increasing prevalence in children. 
Most recognised for its gastrointestinal 
manifestations, CDI is also associated 
with an inflammatory reactive arthritis, a 
morbid yet poorly understood condition. 

A nested case-control study aimed 
to better understand the incidence 
and characteristics of this CDI-
associated manifestation.

Information was collated from elec-
tronic paediatric health records from 
three hospital networks.

Evaluation of paediatric CDI records 
revealed that around 2% of children 
with CDI were affected by CDI-associ-
ated reactive arthritis. Diagnosis of this 
complication was occasionally misat-
tributed to septic arthritis and only 35% 
of cases were correctly diagnosed by 
health care professionals. The major-
ity of affected children were seen in an 
emergency or acute setting, demonstrat-
ing the morbidity of this manifestation. 

Better recognition of Clostridium 
difficile infection-associated reactive 
arthritis is required as the incidence of 
CDI increases.
Horton DB, Strom BL, Putt ME, et al. Epidemiology 
of clostridium difficile Infection–associated reactive 
arthritis in children: an underdiagnosed, potentially 
morbid condition. JAMA Pediatrics 2016; DOI: 
10.1001/jamapediatrics.2016.0217.

Delayed parenteral 
nutrition intervention

Macronutrient deficiency is common 
for critically ill children in an inten-
sive care unit (ICU) as oral feeding is 
often not possible and this may lead 
to an increased risk of new infection. 
The preferred intervention is parenteral 
nutrition via nasogastric tube but there 
is debate about when best to initiate this 
and adult trials have already questioned 
the benefit of early intervention.

A randomised multicentre trial 
investigated the difference in benefit 
of providing parenteral nutrition at 
an early interval, 24 hours after ICU 
admission (n=723), and later at 8 days 
post-admission (n=717). 

Paediatrics

Both groups experienced similar 
mortality but rates of new infection 
were lower in the late nutrition cohort 
(10.7% vs 18.5%). The mean ICU stay 
was around six days in the the late 
cohort vs nine days in the early cohort 
and the late cohort also experienced a 
shorter duration of necessary mechani-
cal ventilator support.

Delaying parenteral nutrition for 
critically ill children in ICU for 1 week 
may be clinically superior than providing 
parenteral nutritional intervention early.
Fivez T, Kerklaan D, Mesotten D, et al. Early versus 
late parenteral nutrition in critically ill children. NEJM 
2016; 374: 1111–1122.

Obstetric outcomes with 
cervical treatment

Treatment for local cervical intraepithe-
lial neoplasia (CIN) is correlated with an 
increased risk in preterm birth among 
other undesirable obstetric outcomes. 

A meta-analysis searching over 
70 studies assessed the effect of 
local treatment for CIN on the risk of 
these outcomes.

Of around six million identified 
participants, 65 082 had CIN treatment 
prior to pregnancy. This group had a 
significantly increased risk (10.7% vs 
5.4%) of overall preterm births (<37 
weeks) and extreme (<28–30 weeks) 
preterm births (1.0% vs 0.3%).

Differences in risk were also ob-
served among the treatment types, with 
techniques that involved removing or 
ablating more tissue associated with 
worse outcomes. Furthermore, pregnant 
women with untreated CIN had an 
overall increased risk compared to the 
general population (5.9% vs 5.6%). 

There is an increased baseline risk 
for women with CIN of pre-term births 
that is further increased by pre-pregnan-
cy treatment for CIN. 
Kyrgiou M, Athanasiou A, Paraskevaidi M, et al. 
Adverse obstetric outcomes after local treatment 
for cervical preinvasive and early invasive disease ac-
cording to cone depth: systematic review and meta-
analysis. BMJ 2016; 354: i3633.

Dengue and adverse 
foetal outcomes

Currently there is little known about the 
possible adverse foetal effects that infec-
tion during pregnancy with the mosqui-
to-borne disease dengue may have.

A systematic review and meta-analysis 
investigated the risk that dengue may pose 
on foetal outcomes including miscarriage, 
preterm birth and low birthweight.

Obs & Gyn
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In total 16 studies between 1994-
2014 from 10 countries were eligible 
for inclusion in the systematic review 
and eight were eligible for inclusion in 
the meta-analyses, these included 292 
women exposed to dengue in pregnancy. 

The most common adverse out-
comes were pre-term birth and low 
birth-weight. The results showed a large 
variation, even between studies from 
the same country. For example, Malay-
sia saw a prevalence of preterm births 
between 3.1–26.6%. The prevalence of 
miscarriage associated with gestational 
dengue infection ranged between 3.8% 
in Sri Lanka and 16% in India.

This study suggests an association 
between symptomatic infection with 
dengue during pregnancy and a possible 
increased risk of adverse foetal outcomes. 
Paixão E, Teixeira M, Costa M, et al. Dengue during 
pregnancy and adverse fetal outcomes: a systematic 
review and meta-analysis. Lancet Infect Dis 2016; 
16: 857–865.

Plant-based therapies 
for the menopause 

The use of complementary therapies to 
help manage menopausal symptoms 
is widespread. An average of 40% of 
women in Western countries use such 
therapies in an attempt to alleviate symp-
toms associated with the menopause.

A systematic review and meta-anal-
ysis set out to determine the association 
of plant based therapies with alleviation 
of menopausal symptoms including hot 
flushes, night sweats and vaginal dry-
ness. Data were taken from 62 studies 
that used a randomised trial setting to 
assess plant-based therapies with a total 
of 6653 women included. 

Phytoestrogens were associated 
with decreased hot flushes and vaginal 
dryness but no effect was seen for night 
sweats. Intervention with dietary and 
supplementary soy isoflavones also cor-
related with improved hot flushes and 
vaginal dryness. 

The meta-analysis conducted sug-
gests there may be a positive association 
with the use of phytoestrogen supple-
ments and a modest reduction in some 
menopausal symptoms.
Franco OH, Chowdhury R, Troup J, et al. Use of 
plant-based therapies and menopausal symptoms: 
a systematic review and meta-analysis. JAMA 2016; 
315: 2554–2563.

Tenofovir for maternal hepatitis 
B transmission

Antivirals have shown success in reduc-

ing the symptom burden in patients with 
chronic hepatitis B virus (HBV) but total 
eradication is not common and initial 
prevention of transmission remains the 
main strategy for control. To investigate 
prevention of mother-to-child transmis-
sion a recent study looked at the effect 
that the antiviral tenofovir disoproxil 
fumarate (TDF) had on mother-to-child 
transmission rates.

In this multicentre, open-label, ran-
domised trial 200 HBV positive expect-
ant mothers were randomly assigned, in 
a 1:1 ratio, to receive normal care or to 
receive TDF from 30–32 weeks of gesta-
tion until week four postpartum with 
follow up until week 28. The primary 
outcomes were rates of transmission 
and birth defects.

The results showed a significantly 
lower rate of mother-to-child transmis-
sion in the TDF cohort with transmission 
in only 5% of infants (vs 18%). Birth 
defect rates and safety profiles were 
similar in both groups. 

TDF given to HBV-positive expectant 
mothers in their third trimester may reduce 
the risk of mother-to-child transmission.   
Pan CQ, Duan Z, Dai E, Zhang S, et al. Tenofovir to 
prevent hepatitis B transmission in mothers with 
high viral load. NEJM 2016; 37: 2324–2334.

Seven-year efficacy of 
RTS,S/AS01

The malaria candidate vaccine, RTS,S/
AS01, is undergoing evaluation to see 
if it should be included in routine vac-
cination schedules. 

A seven-year follow-up of children 
who had been randomly assigned three 
doses of either the vaccine or a control 
at 5–17 months of age was conducted 
to investigate the primary endpoint of 
clinical malaria occurrence. 

For the children assigned the vac-
cine there were 1002 cases of clinical 
malaria in 223 children and 992 cases 
in the 224 children assigned the control. 

The candidate vaccine did initially pro-
vide some protection in the first year with 
a 35.9% efficacy but this waned over time 
and in its fourth year efficacy was close to 
zero with a negative efficacy during the 
fifth year in children with a higher-than-
average exposure to malaria parasites.

RTS,S/AS01 given in a three-dose 
program was initially protective against 
clinical malaria, but this was offset by 
rebound in later years for children in 
areas with higher-than-average exposure 
to malaria parasites.
Olotu A, Fegan G, Wambua J, et al. Seven-year ef-
ficacy of RTS,S/AS01 malaria vaccine among young 
African children. NEJM 2016; 374: 2519–2529.

Sertraline for cryptococcal 
meningitis

There is a crucial need for an effec-
tive and accessible antifungal drug to 
combat the high mortality seen in adults 
with cryptococcal meningitis.

An open-label dose-finding study in-
vestigated the effect of added sertraline 
on HIV-infected individuals presenting 
with cryptococcal meningitis. 

Participants were randomly assigned 
to receive escalating doses of sertraline 
combined with standard amphotericin 
therapy.  The primary outcome was two-
week cerebrospinal fluid (CSF) clear-
ance rate of Cryptococcus. Participants 
received sertraline in 200 mg (n=48), 300 
mg (n=36), or 400 mg (n=28) daily doses 
for two weeks followed by consolidation 
therapy with 200 mg/day for eight weeks 
with an initial further 60 participants 
receiving 200 mg daily to test for safety. 
Across the sertraline doses CSF clearance 
averaged a rate of −0·37 colony forming 
units per mL per day, a higher clearance 
than seen in historical trials on patients 
receiving amphotericin and fluconazole.

Sertraline, when added to standard 
therapy for cryptococcal meningitis, 
might improve CSF fungal clearance. 
Rhein J, Morawski BM, Hullsiek KH, et al. Efficacy of 
adjunctive sertraline for the treatment of HIV-asso-
ciated cryptococcal meningitis: an open-label dose-
ranging study. Lancet Infect Dis 2016; 16: 809–18.
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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 or the foundation of a Journal Club in your 
department or health institution. Life-long learning is a collaborative exercise and the whole health team can be positively 
stimulated by being involved in such discussion.

Q1. Clinical Review: Medicine

i)	 In	tuberculous	meningitis	(TBM),	what	is	the	benefit	
of using corticosteroids (eg dexamethasone or 
prednisolone) as well as anti-tuberculous drugs?

ii) What is the new WHO advice on the frequency of 
yellow fever immunisation?

iii) In adult patients with severe infections (of any 
source), what is the best body temperature on 
presentation,	to	predict	greatest	survival	benefit?	

 Is it:
 a) <36ºC
 b) 36-38ºC
 c) >38ºC

iv) What three diseases may be associated with loss of 
the outer third of the eyebrows?

Q2. Clinical Review: STDs

i) Name three advantages of point-of-care (POC) testing 
for sexually transmitted infections.

ii) What is the gold standard test for Chlamydia tracho-
matis (CT) and Neisseria gonorrhoeae (NG) and what 
are some of the drawbacks for resource-limited areas. 
What do newer tests offer?

iii) How are mobile phones helping to diagnose STIs?

Q3. Clinical Review: Paediatrics

i) What is the sodium concentration (in mmol/l) of Nor-
mal saline, Half normal saline and Ringer’s lactate?

ii) In what proportion of sick children may antidiuretic 
hormone (ADH) be raised on admission?

iii)	Why	is	Ringer’s	lactate	better	for	maintenance	fluid	
than normal saline

Q5. Medicine: Respiratory symptoms and signs 

i) At what angle should you position the patient when 
examining the chest?

	 a)	 42˚
	 b)	 45˚
	 c)	 48˚

CPD Challenge
Questions

Answers

Q1.
i)	The	definite	benefit	is	of	significantly	reduced	mortal-

ity.	In	those	who	survive,	however,	there	is	no	definite	
evidence	of	benefit	in	terms	of	long-term	neurological	
complications.

ii) Repeat vaccination every 10 years have been advised 
in the past, but WHO now advises that  a single vac-
cination only is required with no need for boosters.

iii)	The	answer	is	c	(>38ºC).		Recent	research	confirms	
that	fever	benefits	mortality	outcome	in	severe	sepsis.		
The 30 day mortality rate (MR) with a presenting 
temperature  >38ºC was 11.2%, with a temperature of 
36-38ºC it was 18.3%, and if temperature was <36ºC 
it was 37.5%.

iv) Leprosy, Syphilis and Hypothyroidism.

Q2.
i) Point-of-care tests permit diagnosis and treatment in 

one visit; they provide opportunities for expedited 
partner therapy; they can diagnose asymptomatic 
infections; they reduce the number of patients lost-to-
follow-up. 

ii) The gold standard tests for CT and NG are nucleic 
acid	amplification	tests	(NAATs).	While	highly	sensi-
tive	and	specific,	these	tests	traditionally	require	
a laboratory infrastructure and trained personnel, 
necessitate one to several days to obtain results, and 
can be expensive. Newer NAAT tests are simpler to 
use, take less time to prepare, and yield results in 
about 90 minutes.

iii) New laboratory technologies – which essentially 
create a lab-on-a-chip - enable mobile phones to be 
used to read and transmit patient samples. The results 
are available very quickly, even in remote locations. 

Q3.
i) 155; 77; 130.

ii) Over one third.

iii) Because of lower sodium and chloride.

Q5.
i)	b)	45˚.	You	should	make	sure	that	the	parient	is	
 comfortable and fully exposed when examining 
 their chest.
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Feature FeatureClinical Quiz

Drinking discomfort (answers on page 35)

John, aged 44, a man of European ancestry, living in an East African city, came to his doctor com-
plaining of general weakness that had slowly developed over the previous six weeks or so. He no-
ticed an odd discomfort, not really pain, in his chest when walking briskly, and his wife added that 
he looked much paler than normal. She also thought that the whites of his eyes were ‘a bit yellow’. 

Resting in the consulting room, his heart rate was regular and 76 beats per minute, his blood 
pressure was 145/80, and his chest was clear. The only abnormal finding was a slightly tender liver 
extending to three inches below the right costal margin. He admitted to being a ‘recovering alco-
holic’ and had stopped drinking over 15 years before – which his wife confirmed. 

Q1 Which of the following are among your immediate thoughts, priorities and actions?
 (a) Have doubts about the alcohol history and consider alcohol-linked liver disease
 (b) Wonder about possible drug abuse
 (c) Ask about illness in close family members
 (d) Do a full neurological examination
 (e) Admit him to the hospital for full blood tests

John remembers a paternal uncle had died in his forties of ‘a sort of anaemia’ the details of which 
he did not know. He has also added that at times he had ‘pins and needles’ in his toes, which often 
felt numb, too. The initial blood test results include a haemoglobin of 75g/L, a mean corpuscular 
volume of 112 fL and a haematocrit of 20.4 %. The white cell count was in the normal range. 

Q2 What do you now include in the differential diagnosis?
 (a) Iron deficiency anaemia
 (b) Viral hepatitis with associated anaemia
 (c) Early alcoholic cirrhosis with anaemia
 (d) Pernicious anaemia
 (e) Folate deficiency anaemia
 (f) Early aplastic anaemia

The second batch of blood tests show a reticulocyte production index of 0.5, lactate dehydrogenase 
(LDH) of 1350 U/L, a serum cyanocobalamin level of 55 pmol/L, serum ferritin of 185 ng/L, and a 
folic acid level of 28 nmol/L. There was macrocytosis and many neutrophils were hypersegmented. 

Q3  From these results you have made your diagnosis. Which of the following do you  
 consider doing next?
 (a) Organise an upper gastrointestinal endoscopy
 (b) Test for H. pylori infection
 (c) Organise detailed liver function tests
 (d) Arrange for liver biopsy
 (e) Start vitamin B 12 injections
 (f) Start oral folic acid treatment

Q4  How would you further manage John’s illness?
 (a) Lifelong monthly vitamin B12 injections
 (b) Lifelong daily folate tablets
 (c) Start with high dose steroids, and taper them off after he responds
 (d) Daily oral iron (to start with as ferrous sulphate)
 (e) Consider repeated blood transfusions
 (f) Annual checks for cancer and autoimmune disease, particularly of the thyroid

Part
one

Part
two

Part
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HemoCue has been a leader in Point of Care medical diagnostics for over 30 years. We specialize in 
giving healthcare providers tests that deliver fast results with the precision expected of a central lab. 
Visit hemocue.com

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

Embrace Health – Unite to Screen and Treat Anemia. 

We share the commitment made by the World Health 

Assembly to reduce the burden of anemia by 50 % in 

women of reproductive age by 2025. Anemia impairs 

the health and well-being of women and increases 

the risk of adverse maternal and neonatal outcomes. 

Anemia also increase complications and the risk of 

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

The time to act  – is now.

30 years ago HemoCue was the pioneer in point of 

care testing for hemoglobin. Since then we have 

shared our knowledge about how, when and why 

to measure it, and the subject remains close to our 

heart. We will continue to share our knowledge, 

and to urge action in detecting and treating anemia. 

Please join our movement.  

Embrace Health – Unite to Screen 

and Treat Anemia!

To learn more about the 

HemoCue®Hb 301 kit and our fight 

against anemia, contact your  

HemoCue representative or 

email info@hemocue.se
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