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Medical technology has developed at an 
astounding pace in the last 40 years. But, 
just as the technology can save lives, so 
it can so very easily be the cause of a lost 
life via user-error or mechanical error. 
We are going to step up our coverage of 
technological advances in Africa Health, 
kicking off with a short report about a re-
cently approved AU statute which should 
herald greater regulatory harmonisation 
in the pharmaceutical sector; and a novel 
new container conversion that provides 
(literally) a self-powered clinic or trauma 
unit, or whatever you need at a remark-
ably affordable cost. And its modest solar 
array on the roof can even power an air 
conditioning unit. Yes, effective air-con-
ditioning without having to have a huge 
solar array, the problem has been solved!

But of course while we often ponder 
about our choice of technology, the equip-
ment is entitled to sometimes wonder 
about its owners! People aren’t always the 
best managers of the equipment.

A recent survey by the ECRI Institute 
of Plymouth Meeting in Pennsylvania 
makes interesting reading. It is a not-
for-profit that studies improvements in 
patient care. It came up with the follow-
ing key items where human-kind doesn’t 
always live up to expectations:
• Alarm fatigue: so many alarms on 

equipment now, complacency easily 
sets in.

• Radiation therapy and CT exposure: 
where are controls and the reporting 
of adverse events?

•  Medication errors with infusion 
pumps.

•  Errors in new device connectivity… 

leading to a new device not talking to 
older equipment but no one knowing 
the problem.

•  Feeding tube misconnections… 
leading (for instance) to nutrients 
being fed to the vasculature.

•  Surgical fires. Each member of the 
surgical team has to understand the 
role of oxidisers, ignition sources, and 
fuel in the operating theatre. Apparently 
in the USA there are 600 fires a year in 
theatre, often causing airway burns or 
disfigurement of the face.

•  Needlesticks and other sharps injuries.
•  Anaesthesia dangers from mistakes in 

pre-use inspection.
•  Cross contamination from improper 

cleaning protocols of flexible 
endoscopes.

•  Defibrillator failure (often due to poor 
maintenance leaving batteries flat, for 
instance).

•  Luer (tubing and catheter) 
misconnections.
As James P Keller, ECRI’s VP for Health 

Technology and Evaluation said: ‘With so 
many health technologies being used it 
can be difficult for hospitals to prioritise 
their safety efforts. Our list can be used 
as a guide to help them focus on the 
most important issues’. 

Good focus!

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. 

Time to regulate the ogogoro 
industry
Methyl alcohol poisoning is remarkably common as an 
inadvertent spin-off from illicit gin brewing. It has been going 
on since time immemorial, but is it controllable?

June 2015 appeared to be a month for epidemics 
of methanol poisoning worldwide. In Ondo State of 
Nigeria a strange rapidly fatal ‘disease’ broke out with 
symptoms of vomiting, abdominal pain, blurred vision, 
headaches, dizziness, coma, and death. Ebola or other 
viruses were first suspected until laboratory investiga-
tions gave negative results for them, and found high 
levels of methanol in the blood of victims, in line with 
their recent participation in drinking locally brewed gin, 
popularly called ogogoro. Within a few days, a simi-
lar tragedy occurred in Rivers State. The two episodes 
resulted in loss of over 50 lives.

I was astounded when I found on the internet that 
similar tragedies were occurring in other parts of the 
world about the same time. In India, 23 people from 
Malvani were admitted to Nair Hospital around 20 June 
with poisoning from drinking ‘hooch’, the Indian equiva-
lent of ogogoro. There were 84 hooch deaths in Naxmi 
Lagar, a slum outside Mumbai. Around the 18 June, 104 
lives were lost to hooch in Malwani. A publication from 
the UK (dated 19 June) told of a student at St. Andrews 
in Scotland being prosecuted for poisoning his American 
fellow by lacing his wine with methanol. At the begin-
ning of the month, police in Kenya cancelled liquor 
licences where bootlegging of methanol was widely 
suspected to be responsible for the high alcohol death 
rate. In China, a child’s death was ascribed to absorption 
of methanol through a dressing on his inflamed lesion.

Ethyl alcohol (CH4COOH) is widely drunk in many 
forms (beers, wines, and spirits). Though a drug of ad-
diction, it has relatively low toxicity even on chronic 
intake. Over the last 10 millennia, it has become a 
greatly loved beverage in practically all human societies 
and many regulations have been developed to ensure its 
safe production and consumption.

Its sister, methyl alcohol (CH3OH), which can be-
come a contaminant in ethanol production is however, 
highly poisonous and undrinkable. it is also known as 
‘wood alcohol’ because it is produced in higher con-
centrations when yeast from wood is used.

Ingestion of methanol initially produces the typical 
alcohol effects of inebriation, disinhibition and ataxia 
so loved by alcohol drinkers. Its metabolism however, 
produces formic acid that has highly destructive effects 
on the body metabolism and the brain. Damage to the 
eyesight is early and diagnostic. Vision becomes scintil-
lating and blurred with loss of pupillary reflexes. The 

optic disc becomes hyperaemic and oedematous, the 
optic nerve is damaged though the retina itself is not. 
It deranges the body’s metabolism and causes haemor-
rhagic pancreatitis and circulatory collapse. There is 
cerebral oedema, haemorrhages, and damage to the 
putamen. In the severest cases there is cerebellar necro-
sis. The patient suffers drowsiness, stupor and seizures, 
progressing to coma and death.

Alcohol dehydrogenase enzyme catalyses the first 
stage of methanol metabolism to formaldehyde. In the 
second stage, aldehyde dehydrogenase converts the 
formaldehyde to formic acid, the compound responsible 
for the devastating poisonous effects of methanol.

Ethanol also utilises the enzyme alcohol dehy-
drogenase, but its pathway, which does not lead to 
the production of formic acid, takes precedence, so 
when both alcohols are present, the preferred ethanol 
pathway dominates the use of the available enzymes, 
retarding methanol metabolism and thus the production 
of formic acid; this affords the doctors time to remove 
the unchanged methanol and the already formed formic 
acid by dialysis. It is the principle behind the apparently 
paradoxical administration of ethanol to patients suffer-
ing from acute methanol poisoning.

Brewing produces dilute alcohols like beers and wines, 
but distillation can concentrate them to spirits like whisky 
and gin. During distillation, the initial effluent is high in the 
more volatile methanol, and should be discarded.

The name ogogoro has become associated with 
cheap and dangerous home manufactured alcohol, 
but frequent deliberate adulteration with methanol is 
responsible for this reputation. Its safety would be fur-
ther enhanced if the precursor wine is brewed at lower 
temperatures and wood yeast is not used.

Ogogoro is the gin of the people in the lower-income 
groups that form over 90% of the population of our 
societies. Some state governments have banned its pro-
duction and sale, and many of the women interviewed 
said the business was a matter of survival for them. 
While the rich can afford the expensive more scientifi-
cally distilled schnapps, gin and whisky, the poor have 
to do with the equivalent they locally produce. Banning 
is not succeeding. Regulation of its production and 
consumption would not be any easier, but seems to be 
the better option. Poor law enforcement is common 
in our countries and banning would drive the industry 
underground, probably making it more dangerous and 
refinement more difficult. On the other hand, regulation 
provides an opportunity for education, development 
and improvement, and may be the best way forward.

FeatureOpinion
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Priorities at the 69th World 
Health Assembly
Francis Omaswa identifies the key issues on the 2016 World 
Health Assembly agenda

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

The 69th World Health Assembly (WHA) will take place 
23–28 May 2016 in Geneva, Switzerland. Member 
states must be in advanced stages of preparing for this 
annual event, and in one of our previous discussions 
we addressed the ideal approaches for preparing for the 
WHA and other international meetings. I have looked 
at the agenda for the assembly and want to draw the 
following agenda items to the special attention of the 
African delegations.
1. Agenda 11 on the World Health Organization 

(WHO) Reform: WHO has gone through tough times 
in the last few years and there are voices that are 
calling for the role of WHO to be downgraded. Yet 
without a strong global organisation which brings 
together all member states with equal voice around 
one table to address global health matters, global 
health and health security will be at increased risk. 
The funding of WHO needs to be increased, as do 
the monitoring of performance and accountability 
by member states. Elections for the new Director-
General of WHO are around the corner and it is high 
time that an African occupied this position.

2. Agenda 12.6 on control and prevention of 
non-communicable diseases (NCDs): Africa is 
experiencing an explosion of NCDs. Diabetes 
mellitus, cancer, cardiovascular disease, and mental 
health need to be prevented through aggressive 
health promotion programmes as most of them are 
lifestyle related.

3. Agenda 13 on health through the life course, 
including a review of the Millennium Development 
Goals and embracing the Sustainable Development 
Goals through multisectoral action. This will call for 
stronger health leadership and governance, which 
is presently taken for granted and not given the high 
priority that it needs. Without strong leadership and 
governance of health we will not achieve our goals. 

4. Agenda 14 on preparedness, surveillance and 
response to infectious diseases, International Health 
Regulations. The outbreak of Ebola in West Africa 
last year showed that a weak health system in any 
corner of the world is a health security risk for the 
whole world. The International Health Regulations, 
adopted by the WHA some five years ago, remain 
unimplemented in many countries. Independent 

assessment of the status of implementation of 
these in our countries should become routine if 
we are to assure global health security. Integrated 
Primary Health Care systems owned and driven by 
communities is the way forward, and to establish 
and sustain these calls once again for strong health 
leadership and governance. 

5. Agenda 15 on communicable diseases, especially 
HIV, which is still a major health challenge in 
Africa despite the achievements that have so far 
been scored in its control. Access to vaccines is a 
pillar of disease prevention and we should be active 
in discussing the Global Vaccine Plan. Another 
important issue is anti-microbial resistance. Misuse 
of anti-microbial agents in many of our countries 
is a major issue due to proliferation of unlicensed 
vendors and informal health service providers. 

6. Agenda 16 on health systems, especially health 
workforce and services. Skilled and supported 
health workers are the essential vehicle for delivery 
of integrated people centred services, and yet there 
are reports from WHO that African health workforce 
densities have not changed over the last ten years. 
Indeed in 22 African countries the densities have 
deteriorated in spite of aggressive advocacy. It is 
therefore gratifying that a new Global Strategy on 
Human Resources for Health (HRH) will be tabled 
for adoption by the assembly. There will also be 
discussions of the level of implementation of the 
WHO Code on the International Recruitment of 
Health Personnel, and I hope that more countries in 
Africa will have submitted reports this time round. I 
urge African delegations to the WHA to look out for 
opportunities to share on this topic and to learn from 
each other on how to improve HRH programmes 
in the countries. This once again calls for strong 
leadership at country level. Tools and instruments for 
scaling-up education, training and retention of health 
workers where they are most needed are available 
and are waiting for interested leaders to apply them.
Under agenda 16 is another important item on the 

WHO Strategy on research for health. Without effec-
tive and relevant research programmes in our health 
systems, we will not have direction or focus, and cannot 
learn how to improve our performance. I urge all del-
egations to participate in this agenda item and go back 
home with commitment to prioritise research for health.

I wish you all fruitful deliberations at the 69th WHA 
and safe travel.

FeatureOpinion
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Girls recommended to 
embrace midwifery
Youths in secondary schools taking 
science subjects have been advised 
to take up midwifery to have more 
professionals in the country.

Addressing journalists during a 
one-day seminar in Dar es Salaam, 
Tanzania, the Midwifery Association 
(TAMA) Secretary General, Dr. 
Sebalda Leshabari said the current 
number of professionally trained 
midwives does not meet the required 
needs in the country.

 ‘We want to encourage youths 
in secondary schools taking science 
subjects to venture into midwifery and 
beef up the shortage,’ he explained. 

Dr. Leshabari urged the media 
to report positively about midwifery 
and educate the public on a number 
of issues such as family planning to 
remove traditional myths associated 
with family planning.

Dr. Leshabari said the International 
Day of Midwifery is an opportunity to 
educate the public on the importance 
of working with midwives in providing 
health service to pregnant women.

World’s poorest face large 
on-going health bills
By 2040, people in developing coun-
tries will continue to spend their own 
money on healthcare than those in the 
developed world as national health 
spending is failing to keep up with 
demand, a Lancet study warns.

Researchers say that low-income 
countries only spend around 3 US cents 
on health for each dollar that rich coun-
tries spend. This is unlikely to change in 
the next 25 years despite growing wealth.

This means people living in these 
countries will have to spend a larger 
share of their own income on private 
healthcare than those in rich countries, 
or forego important health treatments.

By 2040, countries in sub-Saharan Af-
rica are forecast to pay for 36% of health 
costs. By comparison, Western European 
countries are expected to pay close to 
90% of healthcare costs by that time.

The research also found that donor 
money for health services in devel-
oping countries is levelling off after 
tripling between 2000 and 2010. 
Funding for maternal and child health 
is growing, but money for people with 
health problems such as HIV/AIDS, 
tuberculosis and malaria is decreasing.

Nigeria as hub of Africa’s 
Centre for Disease Control
Nigeria will be the hub of Africa’s Cen-
tre for Disease Control (ACDC). 

It followed the clearance by the 
African Union of the Nigeria Centre for 
Disease Control (NCDC) to host not 
just the West African sub-regional CDC, 
but also the African CDC Regional 

Collaborating Centre, based on 
the quality and integrity of the 

health structures and 
facilities in the country.

Gabon, Egypt, 
Zambia, and 

Kenya were also 
nominated to 
host respec-
tive Regional 
Collaborating 

Centres that 

HIV and malaria disbursements by the 
Global Fund for HIV/AIDS, Tubercu-
losis and Malaria (GFATM) have been 
‘temporarily suspended’ in Nigeria fol-
lowing the latest audit in Abuja. The full 
report is yet to be released. 

AIDSPAN, the Nairobi-based official 
watchdog of the Global Fund has just 
released the following report, close to 
the latest GFATM board meeting.

This meeting was to discuss con-
cerns about the performance of grants 
to Nigeria.

The Office of the Inspector General 
(OIG) recently completed an audit on 
HIV, TB, and malaria grants to Nigeria. 
A copy of the report was circulated 
to Board members last March. Many 
members requested additional informa-
tion and further clarification about the 
audit. Thus, the report has not yet been 
made public.

However, based on sources within 
Nigeria, disbursements for the HIV and 
malaria grants were suspended, and The 
Global Fund sent a letter to the Presi-
dent of Nigeria advising him.

Concerns about the Nigeria grants 

Global Fund wrestling with 
continuing problems in its 
Nigerian disbursements
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are not new. As recently as last Decem-
ber, The Global Fund approved $510 
million in funding for five TB/HIV grants, 
including $310 million in new funding. 

Historically, grants to Nigeria have 
faced substantial systematic and opera-
tional risks and challenges. Key risks 
identified by the Secretariat included 
grants not achieving targets; fiduciary 
risks; insufficient capacity to ensure 
that basic health services are in line 
with guidance and national standards; 
inadequate monitoring and evaluation, 
poor data quality, and poor quality of 
electronic health information systems; 
and systematic weaknesses and risks in 
procurement and supply chain manage-
ment systems.

‘Recognising that a standard ap-
proach to risk mitigation will not be 
adequate for Nigeria, the Secretariat 
and OIG will work with the government 
and development partners to develop 
a strategic risk management framework 
tailored to Nigeria’s particular needs. 
The framework will include laying out a 
roadmap and milestones for the medium 
and long-term.’

would fulfil the African Union’s disease 
control role, in accordance with Article 
26 of the ACDC statutes.

Successes towards the eradication of 
polio, and curtailing the spread of the 
Lassa fever epidemic, among others has 
put Nigeria in a positive light before the 
international health community.

But perhaps the most telling fact is 
that Nigeria’s response and success in 
stopping the 2014 Ebola Virus Disease 
outbreak in the country, has forever 
changed the attitude and approach of 
African countries to disease response.

However, since the announcement of 
the nation’s adoption as ACDC, nothing 
else has been heard towards the realisa-
tion of the expected roles, objectives and 
ultimate goals of the CDC facility.

https://www.flickr.com/photos/cdcglobal/14877751860
http://www.theglobalfund.org/
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Mosquito genomes key to 
evaluating malaria control
A study says that monitoring the ge-
nomes of a population of malaria-trans-
mitting mosquitoes could be an effective 
method in determining the effectiveness 
of malaria control interventions.

According to researchers from 
Kenya, Tanzania and the UK, it is dif-
ficult, labour-intensive and expensive 
to measure the impact of interventions 
that aim to decrease the populations 
of mosquitoes, partly because of their 
abundance, seasonal changes and dif-
ferent collection methods.

They used simulations to assess the 
decline of mosquito populations resulting 
from vector control interventions in Kilifi, 
Kenya and compared it to that of a similar 
malaria population in Tanzania, which 
weren’t adequately controlled by interven-
tions such as insecticide-treated bed nets.

Charles Mbogo, a co-author of the 
study and a Public Health Entomologist 
Kenya’s Medical Research Institute, says 
that the main objective of the study was 
to describe the population genetics of 
Anopheles mosquitoes along the Kenyan 
coast and to demonstrate the effective-
ness of malaria control measures.

The researchers collected samples of 
malaria-causing mosquitoes — Anoph-
eles gambiae, A. arabiensis and A. merus 
in Kilifi district, Kenya and two Tanzanian 
villages from 2008 to 2010. They anal-

A book on Neglected Tropical Diseases 
(NTD) in sub-Saharan Africa has 
been launched to tell the story of the 
African disease burden from an African 
perspective.

The book includes individuals 
who have worked in their respective 
Ministries of Health and have come 
face-to-face with the realities of NTDs 
in their countries.

It sets out the NTDs through the eyes 
of sub-Saharan Africa and presents 12 
of the major NTDS. They include, Buruli 
ulcer, Guinea worm, Human African 
Trypanosomiasis (HAT), Leishmaniasis, 
and Leprosy, to name a few.

In well-structured chapters, epidemiol-

Mozambique women who 
use modern contraceptives 
more likely to undergo 
HIV testing
Women in sub-Saharan Africa who 
use modern contraceptives are more 
likely to be tested for HIV than those 
who do not, according to a study 
published in the PLOS ONE (http://
journals.plos.org/plosone/) journal.

The authors of the study anal-
ysed data from the Demographic 
and Health survey for Congo, Mo-
zambique, Nigeria, and Uganda to 
examine the relationship between use 
of modern contraceptives and HIV 
testing in women.

They found that in the total pooled 
sample and specifically in Mozam-
bique, women who used modern 
contraceptives, including oral con-
traceptives and condoms, were more 
likely to undergo HIV testing than 
women who relied on traditional con-
traceptive methods, such as periodic 
abstinence or withdrawal. 

The authors propose that inte-
gration of HIV testing, counselling, 
and treatment into family planning 
programmes could help to reduce the 
burden of HIV in sub-Saharan Africa.

National Health Act’s 
implementation to save 
mothers and babies dying
Mwambu Wanendeya, the Executive 
Director, ONE Campaign, a Non-
Government Organisation (NGO), has 
urged the Nigerian Federal Government 
to commence the full implementation of 
the 2014 National Health Act by allocat-
ing 15% of its budget to the health sector.

Wanendeya gave the advice at the 
side-line of the NGO’s health cam-
paign, ‘Make Naija Stronger’ in Lagos.

He said that timely implementation 
of the Act would save over three mil-
lion mothers and children under the 
age of five from untimely deaths.

‘If it is fully implemented, the Nation-
al Health Act will save the lives of over 
three million mothers, newborns and 
children under-five by 2022,’ he said.

He said that government could 
improve on healthcare systems by 
stepping up funds for nutrition in the 
2017 budget in line with the national 
nutrition strategy.

ONE Campaign fights extreme 
poverty and preventable diseases.

Neglected Tropical Diseases in 
Africa book launched

FeatureNews

ysed the genetic components of the mos-
quitoes and used simulations to estimate 
the decline in mosquito populations.

Based on their modelling study, 
they estimate that a starting population 
of one million mosquitoes per square 
kilometres in Kilifi, where insectide-
treated bed nets were used, might have 
been reduced to just 30 mosquitoes per 
square kilometres.

‘Measuring population genomic pa-
rameters in a small sample of individu-
als mosquitoes before, during and after 
vector or pest control may be a valuable 
method of tracking the effectiveness 
of interventions,’ the researchers note 
in the study published in the Malaria 
Journal (https://malariajournal.biomed-
central.com/) back in March this year.

Charles Chunge, Director of Kenya-
based Centre for Tropical and Travel 
Medicine, says the study shows that the 
intervention is effectively interfering with 
the genetic materials of the mosquito.

According to John Logedi, a 
Deputy-Director of Medical Services 
at Kenya’s Ministry of Health, there 
has been a decline in populations of 
A. gambiae, while populations of A. 
arabiensis and A. merus have been 
increasing in the country.

Logedi says that more studies of a 
similar nature are needed.

ogy and biology of these parasitic diseases 
are discussed in detail. Further, diagnostics 
and therapeutic approaches as well as 
prevention strategies are reviewed.

Additionally, areas, which go beyond 
all the NTDS include health systems 
and their role in NTDs, the social and 
economic impact, vector control, and 
disease control are also discussed.

Chief Executive Officers of Health 
Ghana, Prof Agyeman Badu Akosa, 
who launched the book said the 
diseases captured are ones of poverty 
and poor sanitation.

The book can be purchased as a hard-
cover book or ebook from http://www.
springer.com/us/book/9783319254692.

https://malariajournal.biomedcentral.com/
http://journals.plos.org/plosone/
https://www.one.org/international/
http://www.springer.com/us/book/9783319254692
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Nigeria spends 480 billion 
on malaria every year
Nigeria sends N480 billion Naira 
for the prevention and treatment of 
malaria every year, Minister of Health, 
Professor Isaac Adewole has said. 

He announced this during the 
commemoration of this year’s World 
Malaria Day in Abuja. He said it is 
disheartening that most of this amount 
comes from individual pockets of 
already impoverished Nigerians and 
the government is determined to do all 
it can to address the situation.

He said: ‘The present government 
will increase Malaria funding through 
her agencies, the ministry, and the 
National Primary Healthcare Develop-
ment Agency (NPHDA) through an 
invigorated 10 000 Primary Health 
Care Centres Initiative.’ 

Represented by the Director of 
Family Planning in the Ministry, Dr. 
Wapada, he said the greatest chal-
lenge of the government is that the 
people refuse to play their part, 
stressing that many do not take the 
available interventions in reducing the 
disease serious. 

On the part of government, he 
said the governments across sub-
Saharan Africa must increase fund-
ing to end malaria, non-government 
organisations must promote the use of 
insecticide-treated mosquito net, and 
pharmaceutical companies must con-
tinue to manufacture quality antima-
larial medicines at affordable prices.

Government urged to make 
Buruli ulcer treatment free
A Ghanaian doctor has urged govern-
ments to treat Buruli ulcers under the 
National Health Insurance Scheme.

People living in poor, rural commu-
nities across Africa are unable to afford 
this treatment, resulting in their suffer-
ing with infection and being in pain.

Dr. Jarvis Abilla made the recom-
mendation at a ceremony at which 
Frimps Oil Co. Ltd donated to the Bu-
ruli ulcer ward of the Ga West Munici-
pal Hospital, at Amasaman, the capital 
of Ga West Municipality.

He said the Hospital had relied on 
the generosity of companies, churches, 
individuals, and internal resources, but 
these had not been sustainable.

He explained that the donor pool 
fund, which received resources from or-
ganisations, had also collapsed, giving 
some challenges to the facility.

Dr. Abilla said some patients had 
been abandoned by their families and 
had been in hospital for more than 
three years, indicating that the future 
plans of such patients were in jeopardy.

The disease occurs mainly in chil-
dren living in poor communities that 
are close to dams or lakes; and mostly 

Liberia’s current Ebola Natural His-
tory Study (ENHS), which focuses on 
the enrolment of Ebola survivors and 
their close contacts, is being offered to 
health workers who come into contact 
with suspected Ebola patients.

In a statement, the head of the 
Advocacy Pillar of the Partnership for 
Research on the Ebola Virus Disease 
(PREVAIL), Mr. Joseph Boye Cooper 
urged participants, mainly health 
workers, to have the rVsV Ebola study 
vaccine whenever they are in an Ebola-
affected area.

He said the vaccine was first applied 
to suspect Ebola contacts in Guinea and 
Sierra Leone, and recently in Liberia.

‘The Ebola preventive vaccine has 
proven to be effective although it has 
not yet been approved by the WHO for 
the admission to a large population of 

PREVAIL wants health workers 
to take Ebola vaccine

Feature FeatureNews

in sub-Saharan Africa.
The mode of transmission has not 

been confirmed, but the causative organ-
ism was mycobacterium ulcerans.

Early diagnosis of this ulcer means 
effective treatment and cure. A late 
diagnosis often leads to deformities, 
which could then lead to the amputa-
tion of limbs. Skin grafting, however, 
could save the patient.

According to information on the 
World Health Organization’s website, 
‘Buruli ulcer often starts as painless nod-
ules, usually on the arms or legs. These 
then develop into large ulcers, with a 
whitish-yellowish base.
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people,’ Mr. Cooper said.
The PREVAIL Advocacy head, how-

ever clarified that health workers should 
take advantage of the vaccine only 
when working within an Ebola outbreak; 
stressing that the vaccine is restricted to 
communities of an Ebola outbreak since 
the supply of treatment is limited.

Meanwhile, PREVAIL, otherwise 
known as the Liberia-US Joint Clinical 
Partnership, has included seven sub-
medical studies in the on-going five years 
medical research on Ebola survivors.

The organisation has also intro-
duced the rVsV Ebola prevention vac-
cine and the Z-Mapp drug as part of 
the study-treatments.

These sub-studies include eye, 
neurology, semen collection, breast 
milk testing, the lumber puncture, birth 
cohort, and virginal swipe.
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Yellow fever warning issued by 
the World Health Organization 
as outbreak grows in Angola
Angola’s yellow fever epidemic has 
killed 258 people since December 2015.

Amid rising concern over the deadly 
outbreak, the World Health Organization 
(WHO) urged travellers to the African coun-
try to heed its warnings and get vaccinated.

There are around 1975 suspected 
cases of the mosquito-borne disease, 
which started back in December 2015. It 
has already grown to become the worst 
outbreak in decades.

Yellow fever is transmitted by the 
same mosquitoes that spread the Zika 
and dengue viruses, although it is a far 
more serious disease, with death rates 
as high as 75% in severe cases requiring 
admission to hospital.

Angola’s outbreak has already spread 
to other countries in Africa, includ-
ing the Democratic Republic of Congo 
(DRC), and at least 11 cases of yellow 
fever have been imported into China in 
people travelling from Angola.

‘Cases of yellow fever linked to this out-
break have been detected in other countries 
of Africa and Asia,’ said WHO’s Director-
General Margaret Chan in a statement.

‘We are particularly concerned that 
large urban areas are at risk and we 

Efforts to prevent HIV/AIDS infection and 
prolong lives with antiretroviral drugs have 
played a part in rising African longevity, 
which increased up to 42% since 2000.

Decreased infant and child mortality 
also played a part, thanks to programmes 
such as insecticide-treated bed nets to 
combat malaria.

Dramatic rises in Africans’ life 
expectancy suggest many governments 
improved their health systems and the 
wellbeing of their people with the help 
of aid from donors, such as the Bill & 
Melinda Gates Foundation.

From 2000 to 2015, all sub-Saharan 
African countries saw life expectancy 
rise. None fell, according to life expec-
tancy data from the World Bank.

Leading the way is Malawi with a 
42% jump from 2000, when residents 
could expect to live 44.1 years. In 2014, 

Millions of African children 
too short for their age
The President of the African Develop-
ment Bank (AfDB), Dr. Akinwumi Ad-
esina, has said conscious development 
of the brain power through nutrition 
could spur economic growth on the 
African continent.

‘The greatest contributor to eco-
nomic growth is not physical infra-
structure, but brain power, or ‘grey 
matter infrastructure’,’ he said.

Malnourished children do not feed 
their brains or bodies, and ‘stunted 
children today leads to stunted econo-
mies tomorrow,’ he said in Washing-
ton during a global nutrition dialogue 
organised by the Bill and Melinda 
Gates Foundation.

According to UNICEF, 58 million 
children in Africa under the age of 
five are too short for their age; and 14 
million weigh too little for their height 
with an estimated annual cost of 
under-nutrition in sub-Saharan Africa 
at US $25 billion.

Dr. Adesina said the Bank has 
stepped up nutrition matters higher 
and would soon launch a new strategy 
to ‘Feed Africa’, and turn a net food-
importing continent into a self-suffi-
cient food exporter within 10 years.

Rwanda’s healthcare 
system makes major strides
Rwanda’s health system has made 
major strides over the last decade. 

In 2013 the East African country’s 
health sector implemented a turn-
around strategy, retaining 92% of 
patients in HIV care, a wide disparity 
compared to 50% in the United States.

President of the Pfizer Foundation, 
Caroline Roan believes you can see 
the ‘rapid development’ that has hap-
pened over the last two decades when 
you visit the country.

‘When you move to Rwanda, you 
can see quite a different perspective 
and in the last 20 years you’ve seen 
rapid development in health, they are 
one of the few countries in East Africa 
that has universal healthcare coverage, 
and about 90% of Rwandans have 
health insurance which is extraordi-
nary and candidly quite better than 
the US,’ she said.

Another development is how the 
HIV prevalence rate among babies in 
Rwanda decreased - as well as other 
diseases.

African life expectancy rising

FeatureNews

strongly urge all travellers to Angola to 
ensure they are vaccinated against yel-
low fever and carry a valid certificate.’

The WHO ‘is working with neigh-
bouring countries such as the DRC, 
Namibia and Zambia to bolster cross-
border surveillance with Angola and in-
formation sharing to prevent and reduce 
the spread of infection,’ it said.

Jack Woodall, a yellow fever expert 
who formerly worked for the WHO and 
the US Centres of Disease Control and 
Prevention, said he is worried the out-
break could spread rapidly along a ma-
jor trucking route from DRC to Uganda’s 
capital Kampala.

‘Surveillance of this trade route should 
be intensified and vaccination of people liv-
ing along it should be top priority,’ he said.

A spokesman for the WHO in 
Geneva said a nationwide vaccination 
programme that began in Angola in Feb-
ruary has reached 7 million people.

But experts are warning the world’s 
stocks of yellow fever vaccines are under 
sever pressure from the outbreak, with 
some calling for a radical switch in strat-
egy to use a tenth of the normal dose 
and aim to cover more people.

life expectancy was 62.7 years, according 
to World Bank. Zimbabwe and Zambia 
both saw a 38% rise from 2000 to 2014. 
Botswana, Rwanda and Sierra Leone 
were up more than 30%. Ethiopia, Kenya, 
Niger, Republic of Congo and Uganda 
had more than 20% increases. Overall, 
of the 37 countries where life expectancy 
rose by more than 10% since 2000, 30 
are in sub-Saharan Africa.

This is a stark contrast to the 1990s, 
when the HIV/Aids epidemic was a major 
killer. Life expectancy fell in the 90s in 
countries including Botswana, Central 
African Republic, Kenya, Namibia, the Re-
public of Congo, and Zimbabwe, and the 
and only went up slightly in many others.

Seven African countries are noted 
for their healthcare systems, including 
Botswana, Ethiopia, Ghana, Libya, Mau-
ritius, Rwanda, and South Africa.

http://www.afro.who.int/
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How can we ‘end malaria for good’ if we 
cannot identify it?
Prof William R Brieger takes issue with the theme for this year’s World 
Malaria Day, pointing out that as things stand, it is simply impractical

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

The theme for the 2016 World 
Malaria Day, ‘end malaria for 
good’, presents us with a double 
challenge.1 We want to end malaria 
finally, or eliminate it between 
2030 and 2040, but also, ending 
it will be good for saving lives and 
improving economies of endemic 
countries. The challenge arises 
when we consider whether we 
will have adequate resources to 
accomplish the task. As colleagues 
from the University of California in 
San Francisco observed, ‘Sustaining 
domestic and international fund-
ing as malaria burden decreases is 
a serious concern for most of the 
eliminating countries’.2

One way to guarantee resources 
is through conserving what we 
have and only treating people for 
malaria when they actually have the 
disease, and not some other febrile 
illness. The advent of malaria rapid 
diagnostic tests (mRDTs) that can 
be used at the primary care level, 
including within the community 
should have improved our ability to differentiate malaria 
from other causes of fever.3 Unfortunately, mRDTs do not 
always guide correct case management.4–6 When a febrile 
patient tests negative, we may not have the ability to do 
further differential diagnosis. Some causes of fever do not 
have a direct cure. Therefore if malaria drugs are avail-
able through programmes like The Global Fund, we are 
tempted to use them since many front-line clinicians feel 
that, ‘We must do something for the patient’.

.

Flaviviruses — a big challenge to correct 
treatment
Such choices not only waste scarce resources but may 
be harmful. A prime example is the recent outbreak of 
yellow fever in Angola.7 Unlike malaria, there is current-
ly an effective vaccine for yellow fever. The problem is 
first in getting adequate supplies in a timely manner and 
then convincing people to come for the vaccination. 
In the meantime, people may develop symptoms and 

seek care. According to the World Health Organization 
(WHO), ‘The first, ‘acute’, phase usually causes fever, 
muscle pain with prominent backache, headache, shiv-
ers, loss of appetite, and nausea or vomiting,’ making 
it easily confused with malaria.8 Treating most of these 
patients with malaria drugs may not cause harm, but 
15% go on to develop severe disease including haemor-
rhaging and death. Proper use of mRDTs, follow-up 
observation of RDT-negative patients and provision 
of supportive care that treats dehydration, respiratory 
failure, and fever, can save lives.

Yellow fever is just one flavivirus, including chikun-
gunya, dengue and Zika, that can frustrate our efforts to 
focus malaria resources, and at the same time provide 
quality, appropriate care. For dengue fever, WHO guid-
ance notes that, ‘Patients typically develop high-grade 
fever suddenly. This acute febrile phase usually lasts two 
to seven days and is often accompanied by facial flush-
ing, skin erythema, generalised body ache, myalgia, ar-
thralgia and headache... Anorexia, nausea and vomiting 
are common. It can be difficult to distinguish dengue 
clinically from non-dengue febrile diseases in the early 
febrile phase’.9

RDT kits are widely used in India for the diagnosis 
of dengue infection,10 but do not feature in African 

Areas with risk of Yellow Fever virus transmission in Africa. Map is from the 
following publication: Jentes ES, Poumerol G, Gershman MD, et al. The revised 
global yellow fever risk map and recommendations for vaccination, 2010: 
consensus of the Informal WHO Working Group on Geographic Risk for Yellow 
Fever. Lancet Infect Dis 2011; 11: 622–32.

http://www.worldmalariaday.org/
http://www.cdc.gov/yellowfever/maps/africa.html
http://www.afro.who.int/
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clinics. One possible reason may be the lack of appar-
ent dengue Haemorrhagic Fever (DHF) that arises when 
all four dengue serotypes are present. A recent study in 
Burkina Faso confirms the presence of three serotypes.11 
Ironically, such documentation of three serotypes in Af-
rica has been available over 45 years based on research 
in Nigeria.12 Without dengue RDTs, clinicians in Africa 
may assume that dengue is a severe form of malaria and 
treat as malaria even without parasitological laboratory 
evidence. With suspected dengue patients, increased 
intake of oral fluids is recommended by WHO along 
with paracetamol (not aspirin) for fever and pains.

Africa spared worst of Zika so far
So far the global Zika virus outbreak has spared Africa 
of its worst neurological and brain damaging effects. 
Ironically, the virus was first identified in Africa, in the 
Zika Forest between Entebbe and Kampala, in 1947.13 
Zika was again documented in Nigeria in 195414 and 

197915. The latter Nigerian work 
explained that Zika-infected 
persons often present with mild, 
nondescript illness, including 
fever, headache, body pains and 
rash, and so ‘it is conceivable 
that such cases may not report 
to hospital clinics’.

For the current epidemic 
the US Centres for Disease 
Control and Prevention (CDC) 
inform that, ‘The most common 
symptoms of Zika are fever, rash, 
joint pain, or conjunctivitis (red 
eyes). Other common symptoms 
include muscle pain and head-
ache’.16 CDC outlines palliative 
case management, including 1) 

Get plenty of rest, 3) Drink fluids to prevent dehydration, 
3) Take medicines such as acetaminophen or paracetamol, 
to relieve fever and pain, and 4) avoid aspirin and other 
non-steroidal anti-inflammatory drugs (NSAIDs), like 
ibuprofen and naproxen, until dengue can be ruled out to 
reduce the risk of haemorrhage.

Like other flaviviruses, chikungunya ‘causes fever 
and severe joint pain. Other symptoms include muscle 
pain, headache, nausea, fatigue, and rash,’ according 
to WHO.17 WHO explains that, ‘Most patients recover 
fully, but in some cases joint pain may persist for several 
months, or even years. Occasional cases of eye, neu-
rological and heart complications have been reported, 
as well as gastrointestinal complaints’. Appropriate 
diagnostic tests include enzyme-linked immunosorbent 
assays (ELISA) and reverse transcriptase–polymerase 
chain reaction (RT–PCR), but these are not accessible 
or appropriate for front-line clinics. Therefore clinicians 
basically need to determine that the symptoms are not 
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malaria and not dengue. As with the other flavivirusus, 
WHO recommends palliative care with extra fluids and 
medicine to relieve fever and pains.

And then there is Ebola
The world’s largest Ebola outbreak appears to be coming 
to an end in West Africa. It is important to think back 
to the initial days when health workers were unfamiliar 
with this viral haemorrhagic fever and responded to the 
initial symptoms as if it were malaria. Inability of health 
workers to initially identify Ebola resulted in their own 
deaths, fear in the community and a major disruption 
of standard medical care, including for common and 
deadly conditions such as malaria.18 Lacking proper 
infection prevention materials, health workers were 
discouraged from using mRDTs.19

Ebola, a filovirus, can be initially confused with 
other febrile illnesses. In Sierra Leone, Wen-Gang Li and 
colleagues screened suspected Ebola cases and found 
a variety of symptoms including fever, headache, joint 
pain, fatigue, nausea/vomiting, diarrhoea, and haemor-
rhage, that were also common in those testing negative 
for Ebola. The non-Ebola patients were diagnosed with 
malaria, HIV, Lassa fever, tuberculosis, yellow fever, 
and pneumonia.20 Health workers who do not have 
access to diagnostic tests are therefore likely to become 
infected themselves, as well as miss the underlying 
disease and be unable to treat the right illness.

When Ebola is prevalent, there are greater risks asso-
ciated with using mRDTs and possibly spreading Ebola 
through blood-related procedures. To counteract the 
threat of malaria it was common in affected countries to 
engage in mass distribution of anti-malaria medicines 
without testing. Sierra Leone in late 2014 was reported 
that, ‘More than 9300 trained community health work-
ers went door-to-door in districts where the risk of Ebola 
is highest to administer anti-malarial tablets to 2.5 mil-
lion people over three days’.21 

In conclusion, it will be good to end malaria for good, 
but only if we also have the means to detect and manage 
the other dangerous, life-threatening febrile diseases that 
will be left behind. We should not be continuing to see 
yellow fever because there is a vaccine, and hopefully 
dengue will follow suit.22,23 In the meantime, we need 
to conduct proper differential diagnosis, starting with 
mRDTs so that expensive malaria medicines will be used 
judiciously and correctly, and other febrile illnesses will 
receive appropriate life-saving care.
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Safety moves up the agenda
Africa Health is going to start taking a regular detailed look at aspects of 
medical technology. To kick the series off, herewith news from the African 
Union on an important new initiative it has taken in the pharmaceutical sector

Africa has taken a major step in accelerating access to 
safe, efficacious and quality medicines by adopting the 
African Union Model Law on Medical Product Regula-
tion. The Summit of Heads of State and Government 
of the African Union that convened in Addis Ababa, 
Ethiopia from 30 to 31 January 2016 adopted the Model 
Law in recognition of the need to promote and protect 
the public health of Africa’s citizens.

One of the challenges in ensuring effective regulation 
of medical products in Africa is the existence of gaps 
in legal frameworks existing in most Member States. 
An analysis conducted by the NEPAD Agency (New 
Partnership for African Development) revealed that while 
some countries have legislation in line with the World 
Health Organization (WHO) recommended standards, 
others lacked comprehensiveness with some having no 
medicines regulatory laws in place. Aside from hamper-
ing effective regulation at the national level, the gaps and 
inconsistencies in legislation are a major hurdle in har-
monisation and mutual recognition at the regional level.

The Model Law thus avails a reference guide and 
systematic approach in the review and development of 
national legislation that will enable governments to under-
take their obligation to protect the health of their people.

The African Union Model Law is expected to facili-
tate harmonisation of regulation of medical products by 
Member States through their Regional Economic Com-
munities (RECs) with the support of the African Medi-
cines Regulatory Harmonisation (AMRH) Programme. 
Through the programme, RECs are harmonising medi-
cines regulations and facilitating work-sharing among 
countries for faster, quality, predictable and transparent 
approval of medical products in African countries. The 
ultimate goal is to facilitate faster access to life saving 
medical products.

The AMRH is implemented as part of the Pharmaceu-
tical Manufacturing Plan for Africa (PMPA) and the AU 
Roadmap on Shared Responsibility and Global Solidarity 
for AIDS, TB and malaria Response in Africa. The Model 
Law adoption, which was developed through a consulta-
tive process, is therefore an important milestone in the 
harmonisation of medical products regulation in Africa.

The AMRH programme is a collaborative programme 
of the NEPAD Agency, African Union Commission, Pan 
African Parliament, RECs, WHO, World Bank, the Bill 
and Melinda Gates Foundation, the UK Department for 
International Development, United States Government, 
and Global Alliance for Vaccine and Immunisation. The 
Model Law development process also received support 
from the United Nations Development Programme.

Feature FeatureTechnology

18  Africa Health

http://thegreentimes.co.za/wp-content/uploads/2016/02/ModellawMedicalProductsRegulationEnglishVersion.pdf
http://www.nepad.org/
http://www.au.int/en/commission
http://www.panafricanparliament.org/
http://www.panafricanparliament.org/
http://www.afro.who.int/
http://www.worldbank.org/
http://www.gatesfoundation.org/
http://www.gatesfoundation.org/
https://www.gov.uk/government/organisations/department-for-international-development
https://www.gov.uk/government/organisations/department-for-international-development
http://www.gavi.org/


Africa Health  19May 2016

FeatureTechnical innovation

Clinic In A Can: meeting the needs and 
challenges of healthcare delivery in rural Africa
Michael Joseph Wawrzewski III is a US physician with an interest in 
engineering. Working in remote areas led him to realise the need for 
innovations and the ubiquitous shipping container was reinvented

Michael Joseph Wawrzewski III, BS, PA-C is a Physician 
Assistant specialising in Emergency and Critical Care 
Medicine. He founded Hospitals of Hope in 1998 and 
soon after constructed a level II hospital in Cochabamba, 
Bolivia. Michael was the recipient of the 2005 National 
American Academy of Physician Assistants Humanitarian 
of the Year award and the 2008 National Frist 
Humanitarian Award from HCA (Hospital Corporation of 
America). He is currently spearheading the Clinic In A Can 
global healthcare initiative.

Our story
Years ago, a Kenyan man told the story of his sister, 
who had come home to have her first baby. 
While home, she began running a fever, and 
the family decided to take her to the nearest 
hospital, 10 miles away through rough terrain. 
Utilising their only method of transportation, 
the family took turns pushing and pulling their 
ailing relative in a wheelbarrow.  Somewhere 
between the village and the hospital, she and 
the baby died.

Over the past 24 years, we have heard 
many such stories and witnessed their effects 
first-hand. Too often people suffer and die 
needlessly without receiving simple medical treatment.

Many seek to build traditional brick and mortar 
hospitals for communities. Often, however, the cost, 
time, and government limitations make this impractical 
and unobtainable. In spite of these obstacles, something 
must be done to bring help and hope to communities 
within which no healthcare facilities exist within hours 
or even days’ distance.

Clinic In A Can was conceived in 2002 as a solution 
to this problem. We desire to transform communities by 
manufacturing affordable, re-locatable medical facili-
ties, equipping local doctors and nurses to do what they 
do best: care for those in need.  We have taken great 
pains to develop our platform from the highest quality 
components, with sustainability and longevity in mind.  
Geography should not be the deciding factor if someone 
lives or dies.

Why a shipping container?
Shipping containers are the accepted method of 
transporting goods internationally with over seventeen 
million containers in the world today. The logistical 
infrastructure for the modern day container has been 
developed in every country. Containers are transported 
either by ocean going ships, trains, trucks and as ur-
gency necessitates, worldwide by planes or to remote 
locations by helicopter.

Ever since the first shipping container was construct-
ed, individuals have transformed these steel boxes into 
economical living quarters or businesses. Made from 
12 gauge steel, the shipping container is very durable 
and structurally sound. Engineered to carry over 45 000 
lbs of internal cargo with an additional six containers 
stacked on top, the shipping container is a virtual 
engineering marvel. 

Though as the container was transformed from it’s 
original intended purpose to one in which humans de-
sired to inhabit the structure, inherent issues were discov-
ered. Uninsulated and typically painted a non-reflective 
color, the shipping container virtually turns into an oven 
when exposed to the ultraviolet rays of the sun.

Creating a modern medical space envied by all
Our early attempts to convert a shipping container 
into a clinic was disastrous. We were plagued with 
the same issues all owners of converted containerised 
buildings endured. Attempts to mitigate these issues 
were met with inconclusive results. What seemed to 
be affordable construction materials for interior wall 
studding and finish were prone to termite infestation 
and mold.  

To meet the strict medical codes for a clinical 
space required total re-engineering. Wood studs were 
replaced with galvanised steel eliminating the threat of 
termites. A new type of insulation was used that turned 
the shipping container into a thermos. Heat stayed out, 
cool air stayed in and any exterior ambient noises were 
reduced by 30 decibels when utilising this new insula-
tion. The walls and ceilings were replaced with hospital 
grade materials that were washable and required no 
maintenance. Armstrong seamless vinyl flooring and 
Midmark steel-pressed and powdered coated medical 
cabinets completed the interior clinical space.

http://www.clinicinacan.org/
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Solar powered air conditioners?
As the interior space of the container clinic dramatically 
improved, another basic issue needed to be addressed, 
climate control. Inefficient but affordable window air 
conditioners were our first solution, powered by diesel 
generators. Soon we changed to split air conditioning 
units. Inverter technology (DC) was incorporated into 
these split air conditioning compressor motors which 
dramatically improved their efficiency. Inverter type air 
conditioning units continuously regulate the temperature 
by varying the speed of the compressor motor. Sensors 
detect a reduction in the room temperature signaling the 
compressor motor to decrease and then power off. The 
condenser fan continues to distribute conditioned air 
independent of the compressor. Although more expensive 
than a window unit, this innovation has been revolu-
tionary in conserving electricity. Instead of a 5000 BTU 
window ac unit consuming 660 watt indiscriminately, a 
9000 BTU with a SEER 25 rating will initially require 800 
watts on start-up but within minutes will decrease watt-
age demand to an average of 360 watts or less. The 9000 
BTU inverter unit will deliver 80% more cooling BTU’s 
than the window air conditioning unit and only require 
55% of the electrical power.

Technological advances and the 
miniaturisation of medical equipment
The advances in technology has impacted the medical 
diagnostic industry the most reducing the sheer size and 
space equipment require down to tablet and handheld 
devices. For example the GE Logiq 700 ultrasound 
machines manufactured in 2001 required 1548 watts of 
electricity to operate, was the size of a washing machine 
and weighed 420 lbs. GE Healthcare now produces 
the Venue 50 ultrasound which is a touch-screen tablet 
weighing only 8.8lbs. The Abbott Point-of-Care device 
‘I-stat’ has converged five different diagnostic laboratory 
machines into one hand-held device utilising whole 
blood to produce a barrage of laboratory results in five 
minutes or less. Poskom Co, Ltd manufactures a Food 
and Drug Administration and CE approved lightweight 
2.4 Kw lithium powered, portable x-ray which when 
combined with a wireless DR plate and laptop com-
puter is an extremely affordable radiology solution. A 
six metre containerised clinic can now be fully kitted to 
offer critically ill or injured patients advanced diagnostic 
tests which can lead to life saving interventions.  

Electricity and healthcare
In regards to healthcare, one of the most significant fac-
tors that differentiates developed nations from those that 
are developing, is electricity. Without electricity, simple 
diagnostic machine like a microscope, cbc machines or 

x-ray are rendered useless. Instead of stocking disease 
preventing vaccinations inside a refrigerator, patients 
must rely on healthcare workers transporting vaccines 
over treacherous roads in a portable cooler. Surgical 
procedures cannot be performed safely without properly 
sterilised instruments or functioning surgical lights. By 
solving the problem of electricity, we will begin the first 
step in improving the healthcare standards of a infrastruc-
ture poor country.

Solar: a renewable power source for 
containerised clinics
The most important element that has already been 
discussed which directly improves the ability of medical 
professionals to diagnosis and treat patients, is electric-
ity. Until recently, generators have been the only electri-
cal option in countries without grid power.  The majority 
of generators that the masses can afford produce ‘dirty’ 
power which has the potential to irreparably damage 
costly medical devices or reduce the life expectancy of 
electromechanical equipment.  

The alternative solution to the use of diesel or gaso-
line powered generators for electricity is solar power. 
As the demand for renewable energy alternatives has 
surged in the West, so economy of scales has positively 
affected the cost of solar power that until recently was 
unaffordable. For example, solar panels have gone from 
US$77/watt in 1977 to US$0.613/watt in 2013 which is 
a 99% decrease in the cost of solar panels. In addition, 
charge controllers and solar inverters have become 
more economical and reliable. One of the key differ-
ences between solar and generator power is a solar 
inverter produces pure sine wave electricity, or clean 
power which is essential for medical devices.  Solar 
systems initially cost 21% more than a generator but 
this cost difference is negated after six months due to 
the fact that a generator requires fuel and maintenance. 
Once the up-front cost of solar has been paid for, elec-
tricity is free for the next five to seven years. The only 
required maintenance on the solar system is washing 
the solar panels as required. The next evolution that will 
create an even better solar system is the change from 
lead-acid batteries to lithium ion batteries. As of now, a 
lead acid battery can only discharge 50% of it’s stored 
electricity. Which means our clinic can be powered 
for 18 hours without sunlight. Discharging the battery 
below 50% risks permanent damage. This is unlike the 
battery of a cellular phone which can be fully charged 
and discharged thousands of times without battery dam-
age. Complete use of stored energy. 

Clinic In A Can was conceived by medical profes-
sionals for medical professionals. Our extensive field 
experience working with disaster relief and health 
services in underserved areas of the world is key to our 
success. From our work, we realised the acute need for 
an economical, solar powered, ready-to-use medical 
clinic solution, that was durable yet versatile enough to 
function in almost all situations throughout the world.  

It is true, anyone with a cutting torch and welder can 
convert a shipping container into to a make-shift build-
ing. Some may even claim that it is a clinic, but it is not 
a Clinic In A Can (www.clinicinacan.org).

http://www.clinicinacan.org/
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Clinical assessment of renal
disease
Conor Byrne

Andrea Cove-Smith

Abstract
Kidney disease presents in a number of different ways and to a variety of

practitioners. The presentation may be non-specific and a high index of

suspicion is required to allow early detection and intervention. A system-

atic clinical assessment is vital to facilitate timely referral and appropriate

management of renal disease. The history and examination should be

tailored to the type of presentation, and will be dictated by the degree

of chronicity of the disease process. In all cases the urine dipstick is a

crucial part of the clinical examination.

This article presents an overview of the approach to evaluation and

diagnosis in the patient with kidney disease. It is intended to be read

in conjunction with the other articles in these chapters.

Keywords acute kidney injury; chronic kidney disease; intrinsic renal

disease; post-renal; pre-renal; urinalysis

Introduction

Patients with kidney disease may present with hypertension,

with impaired kidney function, with symptoms and signs of

proteinuria or haematuria, or with features of a systemic disease

that is known to involve the kidneys. Asymptomatic patients

may also come to the attention of a clinician after the discovery

of abnormalities in routine blood or urine tests, or on imaging of

the renal tract. In this chapter we outline a practical approach to

the assessment and diagnosis of kidney disease in both the acute

and chronic settings.

History

A detailed history is crucial in order to identify the aetiology of

kidney disease, as well as to determine the chronicity of the

process. The focus of the history will depend on the initial mode

of presentation but should always be targeted at forming a dif-

ferential diagnosis, which in turn will inform initial in-

vestigations and management. It is useful to consider the three

main clinical presentations that are encountered: acute kidney

injury (AKI), sub-acute or intrinsic renal disease, and chronic

kidney disease (CKD). For convenience we will discuss the his-

tory in these three scenarios separately, but it must be borne in

mind that certain intrinsic renal diseases can present as AKI, and

the presence of underlying CKD increases the risk of developing

AKI, so in practice all aspects of the history are relevant to all

cases.

Acute kidney injury

AKI is identified by a rise in serum creatinine or oliguria. History

in this context is directed at identifying recent precipitating fac-

tors, which may be categorized as pre-renal, renal or post-renal.

The renal causes of AKI will be discussed in the intrinsic renal

disease section below.

Pre-renal insults include sepsis, hypovolaemia, low cardiac

output or a combination of these, leading to (relative) hypoten-

sion and subsequent renal hypoperfusion. A history of preceding

infection, cardiac failure or diarrhoea and vomiting should be

sought.

The drug history may reveal medications such as angiotensin-

converting enzyme inhibitors and non-steroidal anti-inflamma-

tory drugs (NSAIDs), which impair the ability of the kidneys to

autoregulate and maintain glomerular filtration rate (GFR).

Diuretic use will prevent the kidneys from concentrating urine

appropriately, thereby exacerbating hypovolaemia. It is impor-

tant to recognize that in patients with a history of undertreated

hypertension, renal hypoperfusion can occur in the face of

normotension.

Aminoglycosides are direct tubular toxins and can cause or

exacerbate AKI, and penicillins can cause an acute interstitial

nephritis (AIN). Proton pump inhibitors can also cause AIN,

which has become a growing problem in recent years during

which they have been prescribed with increasing frequency.

Over-the-counter medications are often not recognized by pa-

tients as being relevant to their drug history, so specific questions

should be asked about purchased NSAIDs and herbal remedies.

A history of recent intervention, or imaging with the use of

iodinated contrast, should also be directly sought. Instrumenta-

tion of the aorta for procedures such as percutaneous coronary

intervention (PCI) can lead to the showering of cholesterol

emboli into the renal vasculature, causing AKI, which is often

irreversible; by comparison, there is a good chance of recovery of

function following contrast-induced nephropathy (CIN).

A history of crush injury, or prolonged immobility, for

example after a drug overdose, raises the possibility of rhabdo-

myolysis. HIV, hepatitis B and hepatitis C can all cause kidney

disease and therefore risk factors for acquisition of blood-borne

viruses should be elicited. A history of bone pain may be due to

undiagnosed myeloma. This disease can lead to AKI via a number

of mechanisms, including cast nephropathy and hypercalcaemia.

Post-renal e absolute anuria is suggestive of obstruction and

a history of preceding prostatic symptoms in men (hesitancy,

poor stream, nocturia) is important in this situation. A history of

gynaecological malignancy, radiotherapy or recent pelvic surgery

in women raises the possibility of bilateral ureteric obstruction.

In anuric patients, imaging of the renal tract should be a priority.

Subacute or intrinsic renal disease

Even in rapidly progressive glomerulonephritides, symptoms

can be mild and non-specific. Fatigue, weight loss, nausea and

reduced appetite are all relevant, and the time of onset of these

symptoms may give some idea about the duration of the

disease. Patients should be asked specifically about sinus prob-

lems, epistaxis, haemoptysis, rashes, and joint pains that may

be associated with systemic vasculitides. Anti-neutrophil

cytoplasmic antibody (ANCA)-associated vasculitis, anti-GBM

disease (Goodpasture’s syndrome), lupus nephritis (class IV)
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and the crescentic form of immunoglobulin A (IgA) nephropathy

can all cause an acute necrotizing glomerulonephritis, which

leads to a rapid deterioration in renal function and requires ur-

gent nephrological assessment and treatment to prevent irre-

versible damage. The history is key in identifying these

conditions. Upper and lower respiratory tract involvement is

seen in ANCA-associated vasculitis, which may be manifest as

epistaxis or haemoptysis secondary to pulmonary haemorrhage.

Anti-GBM disease affects the kidneys and lower respiratory tract

only (Goodpasture’s syndrome). Lupus nephritis occurs in up to

50% of patients with systemic lupus erythematosus (SLE)1 and

can be the presenting feature of the disease, but in many cases

other systemic manifestations such as arthralgia, rash, hair loss,

mouth ulcers, previous miscarriages or venous thromboses will

predate overt nephritis.

Fevers and night sweats can occur in vasculitis, but also raise

the possibility of an infectious aetiology such as TB or bacterial

endocarditis. A history of sore throat or skin infection 2e3 weeks

before developing renal impairment is suggestive of post-

streptococcal GN, whereas visible haematuria associated with

IgA nephropathy classically occurs within a few days of a URTI

(synpharyngitic). The presence of a purpuric rash on extensor

surfaces of the legs and buttocks, along with arthralgia,

abdominal pain and dipstick haematoproteinuria, is highly sug-

gestive of HenocheSch€onlein purpura (HSP).

Oedema may be the only presenting feature of nephrotic

syndrome, though some patients notice that their urine has

become ‘frothy’ due to heavy proteinuria. Occasionally venous

thromboembolism may be the presenting feature of this syn-

drome, so it should be considered in patients presenting with

unexplained pulmonary embolism or deep vein thrombosis.

Chronic kidney disease

Diabetes mellitus and hypertension are the most common causes

of CKD in the UK. However, because these conditions are com-

mon, they may co-exist with other causes of CKD. It is essential

to ascertain the underlying burden of disease, which is a function

of the duration and adequacy of control of these conditions. Both

hypertension and diabetes can be present for many years before

diagnosis and it is crucial to ask about complications of disease in

other organs (e.g. diabetic retinopathy, including the need for

laser therapy, symptoms of peripheral or autonomic neuropathy,

vascular disease) in order to assess the likelihood of associated

nephropathy. Whatever the primary cause of renal disease,

optimal control of blood glucose and blood pressure is a key

factor in reducing the rate of progression.

A history of vascular disease, in particular peripheral vascular

disease, raises the possibility of associated renovascular disease.

Frequent childhood urinary tract infection (UTI) or prolonged

nocturnal enuresis suggests reflux nephropathy.

The presence of a systemic disease such as SLE, myeloma,

sarcoidosis or scleroderma in a patient with CKD naturally raises

the possibility of secondary renal involvement. However, it is

also important to consider whether any medications used to treat

the systemic disease could be nephrotoxic.

A family history of hypertension, diabetes, or inherited pri-

mary renal diseases must be elicited. In patients with a family

history of autosomal dominant polycystic kidney disease

(ADPKD), one should ask about the progression of disease in

their relatives, and any family history of sudden death or

intracerebral bleed. In patients with a family history of renal

disease who do not know the diagnosis, the pattern of inheri-

tance may be informative (e.g. X-linked inheritance of Alport’s

disease).

Symptoms attributable to CKD itself e ‘uraemic symptoms’,

such as fatigue, nausea, vomiting, itching, weight loss, hiccups

and altered taste e occur late and do not tend to manifest until

GFR has fallen below 15 ml/minute (stage 5).

Examination

A detailed history will have provided clues as to the underlying

cause of renal disease, and a thorough examination will allow the

clinician to prioritize the investigations and management

appropriately.

Acute kidney injury

In the context of AKI, adequate assessment of the circulation is

key, in order to identify whether or not there has been a signif-

icant pre-renal insult. Volume status should be examined by

assessing the jugular venous pressure (JVP), systemic blood

pressure (including postural blood pressure) and peripheral cir-

culation. Skin turgor and mucous membrane appearance are

notoriously unreliable, especially in the older patient. Blood

pressure should be considered in the context of the patient’s

usual blood pressure, if known, and the JVP should always be

interpreted with caution in patients with a history of lung dis-

ease, who may have impaired right ventricular function. If the

patient has postural hypotension, or is in frank circulatory shock,

assessment of the peripheral circulation, including pulse volume,

temperature of the peripheries and capillary refill will indicate

the underlying pathology. Warm, dilated peripheries with a high-

volume pulse and tachycardia suggest the high cardiac output

state of sepsis. Cold, shut-down peripheries with a low-volume

pulse indicate reduced cardiac output. This may be due to

hypovolaemia (in which case the JVP will be low, and there will

be no pulmonary oedema), or to impaired cardiac function (in

which the JVP may be elevated, the apex beat may be displaced,

and there may be a third heart sound, peripheral oedema, and

basal crackles on auscultation of the lungs).

In the absence of any signs of pre-renal injury, other findings

that could indicate the cause of AKI must be sought. Hyperten-

sion along with salt and water overload may be secondary to an

acute nephritis. Accelerated-phase hypertension can itself be a

cause of AKI, and ophthalmoscopy may reveal hypertensive

retinopathy with flame haemorrhages (Grade 3) or even papil-

loedema (Grade 4).

The skin should be carefully examined for maculopapular

erythematous rashes associated with drug reactions, or the

cutaneous manifestation of a systemic vasculitis. Patients should

be examined for systemic signs of bacterial endocarditis such as

splinter haemorrhages, Roth spots and a new or evolving heart

murmur. Evidence of cholesterol embolization in the feet, or

‘trash feet’, suggests that the same process may be occurring in

the kidneys.

Extensive bruising or a tense and tender muscle compartment

may be found in rhabdomyolysis. The presence of compartment

syndrome should prompt urgent referral to an orthopaedic
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surgeon, as relief of the pressure may be necessary to save a

compromised limb.

A palpably enlarged bladder is suggested of outflow tract

obstruction (post-renal AKI).

Subacute or intrinsic renal disease

The most important part of the physical examination in cases of

intrinsic renal disease is the urine dipstick. Dipstick haemato-

proteinuria is the hallmark of glomerular nephritis; in the pres-

ence of a rising serum creatinine, a rapidly progressive

glomerular nephritis should be suspected and urgent referral to a

nephrologist is indicated. ANCA-associated vasculitis and anti-

GBM disease can both be associated with life-threatening pul-

monary haemorrhage. The presence of haemoptysis, crackles in

the lungs, and blood and protein on the urine dipstick necessi-

tates urgent investigation of this severe disease manifestation.

Examination of the skin and joints can provide additional

clues as to the cause of intrinsic renal disease. The hands may

reveal changes of systemic sclerosis (nail-fold infarcts, thickened

shiny skin), or long-standing arthritis that may have been treated

with regular NSAIDs or other nephrotoxic medications. Rashes

may be seen in SLE, HSP or ANCA-associated vasculitis (AAV). A

saddle-shaped nose can be a manifestation of upper respiratory

tract involvement in AAV, and examination of the peripheral

nervous system may reveal a mononeuritis multiplex.

Intravenous drug users are at risk of kidney disease from

acquired blood-borne viruses, bacterial endocarditis (classically

right-sided in these cases) and AA amyloid due to chronic

infection. Needle track marks and abscesses around injection

sites may be seen in these patients.

Patients with nephrotic syndrome will, by definition, have

oedema. This can be periorbital, occurring characteristically in

the mornings, and postural (pitting oedema of the legs), wors-

ening through the day. Pleural effusions and ascites may also be

present.

Chronic kidney disease

Ophthalmoscopy provides extremely useful information in cases

of chronic kidney disease. The retinal changes of hypertension

and diabetes are representative of systemic microvascular dis-

ease. The presence of cotton wool spots, dot-blot haemorrhages

or scars from retinal laser-therapy in a patient with diabetes in-

creases the likelihood that they have diabetic nephropathy.

Similarly, silver wiring, AV nipping and retinal haemorrhages in

a patient with hypertension are indicative of suboptimal control,

at least historically.

Renal bruits may be heard in patients with renovascular dis-

ease. The presence of femoral bruits and weak or absent pe-

ripheral pulses indicates significant peripheral vascular disease,

which increases the likelihood of associated renovascular

disease.

Polycystic kidneys may be easily palpable, and there may be

associated hepatomegaly due to liver cysts. Patients with Alport’s

syndrome may require hearing aids due the hearing loss caused

by abnormal collagen IV in the basement membrane of the inner

ear.

In advanced renal disease, there may be signs of overt urae-

mia such as a pericardial rub, uraemic foetor, nodular prurigo (a

nodular rash due to persistent itch) or, rarely, uraemic frost.

Urinalysis

Dipstick urinalysis is essential in the evaluation of all patients

with known or suspected kidney disease and can be used to test

the urine for:

� blood (haematuria)

� protein

� leucocytes

� nitrites

� specific gravity

� pH

� ketones

� glucose.

Urobilinogen, bilirubin and b-human chorionic gonadotropin

(bHCG) are also commonly tested using a urine dipstick. How-

ever, these have limited bearing on the assessment of kidney

disease and are therefore not discussed.

Specific gravity

Specific gravity (SG) is a ratio of the density of a substance to

the density of a reference substance, usually water for liquids; it

is a measure of the concentration of a solution. Urine specific

gravity is directly proportional to urine osmolality and typically

ranges between 1.002 and 1.035. The SG of the glomerular filtrate

(in Bowman’s space) ranges from 1.007 to 1.010. An SG lower

than 1.007 indicates a dilute urine in a state of hydration,

whereas an SG over 1.010 indicates relative dehydration. If the

urine SG is not more than 1.022 after a 12-hour period without

food or water, a deficit in renal-concentrating ability is present. If

kidney function is normal, such a deficit may indicate nephro-

genic diabetes insipidus. In the context of end-stage kidney dis-

ease and acute tubular necrosis, urine SG tends to reflect that of

the glomerular filtrate (1.007e1.010). An SG greater than 1.035

suggests contamination of the urine or a very high concentration

of an osmotically active substance, such as glucose or iodinated

contrast.

pH

Depending on the plasma aciddbase status, urine pH can range

from as low as 4.5 to as high as 8.0. In isolation, the urine pH is

rarely helpful. However, if the urine is strongly alkaline, UTI

with a urease-producing organism should be suspected. Urease

catalyses the conversion of urea to ammonia. Measuring the

urinary pH may be of assistance in the diagnosis of renal

tubular acidosis and the evaluation of nephrolithiasis. It may

also be useful as a therapeutic target; precipitation of protein-

aceous casts (e.g. in myeloma or rhabdomyolysis) is favoured

in an acidic urine, and alkalization of the urine (maintaining pH

>6.5) by the oral or intravenous administration of alkali

(typically sodium bicarbonate) can help to prevent this. Loop

diuretics have the opposite effect and should in general be

avoided.

Nitrites

Microbial nitrates are produced by many Gram-negative bacteria,

including Escherichia coli, and are excreted as urinary nitrites. A

positive test for nitrites suggests the presence of significant

numbers of bacteria (>10,000 per ml). A negative result does not
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rule out a UTI. The reagent is highly sensitive to air exposure,

which may cause a false-positive response.

Leucocytes

The reagent strip relies on the detection of leucocyte esterase

produced by neutrophils. A positive result suggests pyuria,

which is most often due to UTI. False-positive results may be

caused by contamination with vaginal discharge. Elevated urine

glucose or oxalic acid concentrations may reduce sensitivity, and

this may also be seen in patients taking tetracycline or cefalexin.

Ketones

Ketone bodies are metabolites of fatty acids, produced once the

body has exhausted glycogen reserves and has started to break-

down fat stores. Ketonuria is therefore mainly associated with

insufficient insulin availability in type I diabetes mellitus,

potentially indicating diabetic ketoacidosis or some form of car-

bohydrate deprivation (anorexia, prolonged vomiting, diarrhoea,

fever, starvation, Atkins diet).

Glucose

Dipstick reagent strips frequently test for reducing sugar or

glucose but this is of little practical value. Glycosuria (the pres-

ence of reducing sugar) may suggest diabetes but the positive

and negative predictive values of its detection are poor. Gluco-

suria may also suggest proximal tubular dysfunction (e.g. Fan-

coni’s syndrome) or treatment with SGLT2 inhibitors (the

gliflozins).

Blood

The term ‘visible haematuria’ should be used in preference to

macroscopic or gross haematuria, and ‘non-visible haematuria’

(both symptomatic and asymptomatic) should replace micro-

scopic haematuria or dipstick-positive haematuria.

A urine dipstick test for blood is generally sufficient. It is

sensitive when performed on fresh voided urine when no pre-

servatives (i.e. boric or tartaric acid) are present. A score of �1þ
is positive; a trace amount is considered negative. The presence

of haemolysed red blood cells should be treated in the same way

as non-haemolysed red cells.

Further assessment is warranted in patients with urinary tract

symptoms and non-visible haematuria, apparent as �1þ blood

on a single dipstick test.

In patients with asymptomatic non-visible haematuria, if

blood is present in at least two out of three dipstick tests, it is not

necessary to confirm the result by microscopy. Transient causes,

such as UTI, menstrual contamination and vigorous exercise,

should be excluded before referral for further investigation.

Individuals aged under 40 years with isolated non-visible

haematuria (i.e. without albuminuria) and without impaired

kidney function and hypertension, or those aged 40 or more in

whom urological causes have been excluded, do not need any

further investigation or specialist follow-up. These individuals do

have an increased lifetime risk of end-stage kidney disease

(ESKD) but the absolute increase in risk remains small.2 They

should remain under primary care follow-up. Table 1 shows a list

Causes of haematuria

Urological causes Nephrological causes

Common Benign prostatic hyperplasia

Cancer (prostate, bladder, ureter, kidney)

Stones

Infection e cystitis/pyelonephritis/prostatitis/urethritis/schistosomiasis

Less common Radiation cystitis

Urethral strictures

Tuberculosis

Medullary sponge kidney (1/5000 population)

Chemical cystitis (e.g. cyclophosphomide or ketamine)

Immunoglobulin A nephropathy

(1/100,000 lifetime risk 1/1400)

Thin basement membrane disease

Rare Arteriovenous malformation

Renal artery thrombosis

Papillary necrosis

Loin pain-haematuria syndrome

Acute glomerular disease:

Post-infectious glomerulonephritis

Systemic lupus nephritis

Vasculitis

Henoch-Sch€onlein purpura

Haemolytic-uraemic syndrome

Goodpasture’s disease

Chronic primary glomerulonephritis:

Focal segmental glomerulonephritis

Mesangio-capillary glomerulonephritis

Membranous nephropathy

Familial causes: Polycystic kidney disease

(autosomal dominant or recessive)

Hereditary nephritis (Alport’s syndrome)

Fabry’s disease

Nail-patella syndrome

Table 1
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of causes of haematuria. Rhabdomyolysis will give rise to a false-

positive result.

Protein

Proteins pass into glomerular filtrate in an inverse proportion to

their size and negative charge. Proteins with a molecular weight

of less than 20 kDa pass easily across the glomerular basement

membrane.3 By contrast, albumin, with a molecular weight of

66.5 kDa and a negative charge, is prevented from crossing under

normal conditions. The smaller proteins are predominantly

reabsorbed in the proximal tubule, with only small amounts

excreted in the urine. Transient proteinuria may occur in up to

7% of healthy subjects. The large number of causes (Table 2)

may be categorized as:

� functional

� tubular

� overflow

� glomerular.

More than 90% of cases of persistent proteinuria may be

attributed to glomerular disease resulting from an increase in

glomerular permeability. The presence of blood and protein in

the urine is thus the hallmark of glomerular disease.

Quantification of proteinuria

Once detected on dipstick testing, it is essential to quantify the

amount of urinary protein excretion. Normal urine protein

excretion is less than 150 mg/day of which approximately 20% is

low-molecular-weight proteins (such as immunoglobulin or

b2-microglobulin), up to 40% (<30 mg/day) is higher molecular-

weight protein (predominantly albumin) and 40% is Tamme

Horsfall protein secreted by the distal tubule.

The amount of protein excreted in the urine during a 24-hour

period is still considered to be the gold standard. However,

24-hour collections are inconvenient and impractical for patients

to perform. They are also prone to significant collection errors,

largely due to improper timing and missed samples, resulting in

over- and under-collection. Thus, when performing a 24-hour

collection, we recommend that simultaneous measurement of

urine creatinine excretion be undertaken.

In general, an adequate collection will contain 15e20 mg of

creatinine per kg of body weight, and in men 20e25 mg/kg.

Alternatively, the expected weight (g) of excreted creatinine can

be estimated (in men) using the formula:

Excreted creatinine ðgÞ ¼ ð140eageÞ �weight in kg=5000

The result is multiplied by 0.85 in women.

Albumin and creatinine ratios

Because of the inherent inaccuracies and inconvenience of per-

forming timed collections, the spot albumin: or total urinary

protein:creatinine ratio (ACR or PCR) has become common in

clinical practice. The ACR or PCR in the first morning void cor-

relates most closely with 24-hour excretion. As a rule of thumb

100 mg/mmol or 1 g/g is considered equivalent to 1 g/day.

Dividing the ACR by 8.84 converts the units (from mg/mg or mg/

g to mg/mmol).

Classification of proteinuria

Several terms are used to describe the magnitude of proteinuria,

microalbuminuria, overt albuminuria/proteinuria, nephrotic

range proteinuria.

Causes of proteinuria

Mechanism Examples

Glomerular Primary glomerular disorders (e.g. membranous

nephropathy, minimal change disease, focal

segmental glomerulosclerosis)

Secondary glomerular disorders (e.g. diabetic

nephropathy, pre-eclampsia, post-infectious

glomerulonephritis, lupus nephritis, amyloidosis)

Tubular Fanconi’s syndrome

Acute tubular necrosis

Tubulointerstitial nephritis

Overflow Monoclonal gammopathy

Multiple myeloma

Rhabdomyolysis

Polymyositis

Functional Fever

Heart failure

Intense exercise

Unknown Orthostatic

Table 2

Functional proteinuria occurs when increased renal blood flow (e.g.

due to exercise, fever, high-output heart failure or pregnancy) de-

livers increased amounts of protein, exceeding the reabsorptive ca-

pacity of the proximal tubule. Typically, protein losses are <1 g/day

and cease when renal blood flow normalizes.

Tubular proteinuria results from tubulo-interstitial disorders that

impair the reabsorption of protein by the proximal tubule, leading to

excessive urinary protein loss mostly in the form of smaller, low-

molecular-weight proteins, such as retinol-binding protein, a2-

microglobulin and b2-microglobulin, rather than albumin. However

it is unusual for these to exceed 2 g/day. Other defects in tubular

function are frequently in evidence (e.g. bicarbonate wasting, glu-

cosuria, aminoaciduria, phosphaturia).

Overflow proteinuria occurs when excessive amounts of small plasma

proteins (e.g. immunoglobulin light chains produced in multiple

myeloma or rhabdomyolysis) exceed the reabsorptive capacity of the

proximal tubules. It is important to remember that urine dipstick

tests are usually specific for albumin.

Orthostatic proteinuria is a benign condition, occurring mainly in

children and adolescents, in which proteinuria occurs chiefly when

the patient is upright. Thus, urine produced during waking hours

contains more protein than that produced during the night. The

prognosis is excellent and no specific intervention is required.
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KDIGO guidelines for albuminuria

<30 mg/g ¼ <3.0 mg/mmol ¼ normal to mildly increased

¼ A1

30e300 mg/g (3.0e30 mg/mmol) ¼ moderately increased ¼
A2

>300 mg/g (>30 mg/mmol) ¼ severely increased (overt

albuminuria) ¼ A3

Albuminuria has been shown to be an independent risk factor

for progressive kidney disease and risk of ESKD.4

Selective and non-selective proteinuria

Proteinuria in the context of minimal change disease (MCD) is

largely restricted to albumin (selective) in contrast to focal

segmental glomerulosclerosis (FSGS) and membranous ne-

phropathy (unselective).

Nephrotic syndrome

The nephrotic syndrome is seen only with glomerular disease.

The cardinal features are:

� proteinuria over 3e3.5 g/day (PCR >300)

� hypoalbuminaemia <30 g/litre

� oedema.

Some authorities would include:

� hypercholesterolaemia

� lipiduria.

Nephrotic range proteinuria

The term nephrotic range proteinuria, describes heavy protein-

uria (within the nephrotic range >3.5 g/day) but without the

other features of the nephrotic syndrome (e.g. oedema and low

serum albumin). The commonest cause is advanced diabetic

nephropathy.

Blood tests

Blood tests provide the most convenient means of evaluating

kidney function. Important information can be garnered in

order to refine the differential diagnosis. Crucially, review of

historic blood results can define the speed of deterioration in

Routine blood tests normally indicated in patients with suspected kidney disease

Test Interpretation

Serum urea, creatinine

and electrolytes

Hyperkalaemia e a potentially life-threatening complication of kidney disease (>6.5 mmol/litre is a

medical emergency)

Ur:Cr ratio is typically 1:20, disproportionately elevated Ur:Cr suggests renal hypoperfusion due to

hypovolaemia or heart failure

Full blood count (FBC) Anaemia e advanced CKD, auto-immune disease, microangiopathic haemolytic anaemia (MAHA)

Leucocytosis e sepsis, lymphoma

Eosinophilia e drug-induced tubulo-interstitial nephritis, cholesterol emboli syndrome

Thombocytopenia e MAHA (a feature of HUS and malignant hypertension

Thombocytosis e inflammation, esp. polyangitis with granulomatosis

Bone profile Hypoalbuminaemia e nephrotic syndrome, malnutrition, inflammation, liver failure

Hypocalcaemia e advanced CKD, rhabdomyolysis, pancreatitis

Hypercalcaemia e bony metastases, esp. myeloma, sarcoid

Serum C-reactive protein (CRP) Elevated in inflammatory states such as sepsis and vasculitis. Exception is SLE, which classically does

not increase CRP; an elevated CRP in the setting of known lupus suggests an alternative

aetiology (e.g. sepsis)

Bicarbonate Reduced in RTA and advanced CKD (stage 4 and 5)

Cholesterol Atherosclerotic risk factor

HbA1c Poor glycaemic control increases likelihood of microvascular complications of DM including nephropathy

Immunoglobulins, serum

protein electrophoresis,

Serum IgA may be elevated in some patients with IgA nephropathy

Screen for multiple myeloma in all patients over 40

If blood 1D or proteinuria 1D present on dipstick

Viral serology Hep BsAg, Hep C IgG, HIV e may be pathogenic, inducing secondary GN. Also important in patients

likely to require haemodialysis with respect to infection control

ANA, dsDNA, ENA To be requested if lupus or connective tissue disease suspected

C3/C4 Consumed in number of immune complex mediated GN (e.g. lupus, MCGN). May also be reduced

in endocarditis

RhF Antibody directed against the Fc portion of IgG. Frequently positive in the presence of cryoglobulins

Cryoglobulins Prone to false negative results and need to be taken under specific conditions into warmed tubes

and kept warm in transit to the laboratory

ANCA cANCA e granulomatosis with polyangitis (Wegner’s granulomatosis)

pANCA e microscopic polyangitis

In patients with oligo-anuric AKI

Anti-GBM antibodies Associated with Goodpasture’s syndrome

Table 3
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kidney function, so it is important to contact the GP and other

hospitals the patient might have visited previously. See Table 3

for suggested blood tests; other specialist tests may be

indicated.

Imaging

Ultrasound scanning is the principal imaging modality used to

evaluate kidney disease. It is relatively cheap and readily avail-

able and has the further advantage of avoiding exposure to

ionizing radiation. Key findings include:

� Exclusion of urinary obstruction

� Normal anatomy (i.e. two equally sized kidneys)

� asymmetry in kidney size may indicate renal artery ste-

nosis, especially in the context of other atherosclerotic

risk factors, or renal dysplasia; more than 1.5 cm dif-

ference may be pathological

� bipolar length e normal adult kidneys are 11 � 1 cm in

length; bipolar length correlates with indices of body

size, so one may allow for some reduction in a small

adult5

� Cortical thickness e loss of cortical thickness implies

chronic kidney disease, frequently ischaemic in aetiology,

but may be seen in a chronically obstructed kidney

� Cortico-medullary differentiation e loss of cortico-

medullary differentiation and increased echogenicity of the

kidneys are non-specific signs of kidney disease, usually

implying chronicity (Box 1)

� Cortical scars following pyelonephritis may be seen

� Cysts e simple or complex/septated cysts (possibly

malignant)

� Stones e in general poorly seen on USS, better evaluated

with low-intensity CT scanning.

Differential diagnosis

Nephrologists will arrive at a differential diagnosis by consid-

ering the:

� age of the patient

� speed of onset/chronicity

� presence of impaired excretory function, reduced GFR

� presence or absence of hypertension

� magnitude of proteinuria

� presence of hypoalbuminaemia

� presence or absence of haematuria

� associated/systemic features

� examination findings.

Kidney biopsy

A kidney biopsy is performed primarily to identify treatable

causes of kidney disease. Therapy most often takes the form of

immunosuppression. Typical indications include:

� heavy proteinuria

� overt nephrotic syndrome

� CKD without explanation where there are grounds to

suspect tubulointerstitial disease

� AKI without explanation or which fails to resolve, and

occasionally for prognostic purposes A

REFERENCES

1 Salgado Alberto de Zubiria, Herrera-Diaz Catalina. Lupus nephritis: an

overview of recent findings. Autoimmune Dis 2012; 2012: 849684.

http://dx.doi.org/10.1155/2012/849684.

2 Vivante A, Afek A, Frenkel-Nir Y, et al. Persistent asymptomatic isolated

microscopic hematuria in Israeli adolescents and young adults and

risk for end-stage renal disease. J Am Med Assoc 2011; 306: 729e36.

http://dx.doi.org/10.1001/jama.2011.1141.

3 Haraldsson B, Nystr€om J, Deen WM. Properties of the glomerular

barrier and mechanisms of proteinuria. Physiol Rev 2008 Apr; 88:

451e87. http://dx.doi.org/10.1152/physrev.00055.2006.

4 www.kdigo.org/clinical_practice_guidelines/pdf/CKD/KDIGO_2012_

CKD_GL.pdf.

5 Kang K-Y, Lee YJ, Park SC, et al. A comparative study of methods of

estimating kidney length in kidney transplantation donors. Nephrol

Dial Transplant 2007; 22: 2322e7. http://dx.doi.org/10.1093/ndt/

gfm192.

C CKD with preserved or increased bipolar length

C Amyloid

C Diabetic nephropathy

C HIVAN

C Polycystic kidney disease

C Obstructive uropathy

Box 1

CLINICAL FEATURES

MEDICINE 43:7 367 � 2015 Published by Elsevier Ltd.

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

Feature FeatureRenal disease

http://www.medicinejournal.co.uk/


Africa Health  29May 2016

The management of acute
kidney injury
Carolyn E Amery

Annette Davies

Lui G Forni

Abstract
Acute kidney injury affects up to 15% of in patients in the acute hospital

setting. Although accurate history-taking, careful physical examination

and meticulous monitoring of volume balance are essential, there is,

to-date, little evidence supporting any intervention that may reverse

this process. Acute kidney injury presents a unique set of metabolic de-

rangements that, if untreated, will result in death. We outline the initial

management of acute kidney injury as well as specific treatments that

may be required. Some consideration is also given to the use of renal

replacement therapies.

Keywords Acute kidney injury; glomerular filtration rate; haemofiltra-

tion; hyperkalaemia; metabolic acidosis; uraemic encephalopathy; urae-

mic pericarditis

Introduction

In 2004, the Acute Dialysis Quality Initiative group (ADQI) pro-

posed the RIFLE classification of acute kidney injury (AKI)

encompassing two separate criteria, the calculated glomerular

filtration rate (GFR) and urine output.1 The previously adopted

acronym RIFLE provides diagnostic definitions for the three

grades of increasing severity of AKI and the two outcome vari-

ables of loss (L) and end-stage renal disease (E). The grades of

severity of injury include the stage at which injury can be pre-

vented (risk, R), when the kidney has already been damaged

(injury, I) and when renal failure has occurred (failure, F). In

2007, the Acute Kidney Injury Network (AKIN) modified the

RIFLE criteria.2 The AKIN criteria refer to the same stages (risk,

injury and failure) but the time frame for diagnosis of AKI is

reduced to 48 hours, and a lower threshold for the rise of serum

creatinine from baseline to peak value is used. Both sets of

criteria have been validated for in-hospital mortality in numerous

studies and can offer prognostic information based on the stages

of AKI.3,4 More recently, the Kidney Disease: Improving Global

Outcomes (KDIGO) Work Group has integrated the RIFLE and

AKIN criteria, including patients under 18 with a decrease in

eGFR to less than 35 ml/min in the stage 3 category.5 (see Table 1

of Assessment and initial management of acute kidney injury on

pages 440e445 of this issue).

General management of AKI

Early recognition and treatment of AKI saves nephrons and

prevents further decline in GFR. It is important to remember that

measured serum creatinine may not rise appreciably until GFR

has fallen significantly. This is of particular relevance in in-

dividuals of small build, vegetarians and the undernourished,

such as patients with hepatic failure, in whom a serum creatinine

in the normal range can be misleading. Tubular secretion of

creatinine is increased as GFR falls, and this may also lead to an

overestimation of renal function in AKI.6 Treatment in AKI is

aimed at minimizing further damage to the kidney while

providing support until there are signs of functional recovery.

This includes restoration of the circulating volume, relief of

outflow obstruction if present, removal of tubular toxins and

specific treatment of glomerular disease. Early restoration of

renal perfusion in precipitant AKI due to presumed acute tubular

necrosis is essential. Recovery of GFR depends on the number of

remaining functional nephrons that will increase their filtration

to maintain GFR. However, continued hyperfiltration may result

in progressive glomerular sclerosis and nephron death, leading to

end-stage renal failure. (See Assessment and initial management

of acute kidney injury on pp 440e445 of this issue.)

Specific problems

Volume resuscitation

In hypovolaemia, volume expansion is recommended. However,

uncontrolled volume substitution may result in clinical deterio-

ration with an increased risk of morbidity and mortality in pa-

tients with AKI and should be avoided. Isotonic crystalloids

remain the mainstay of volume replacement therapy. Crystalloids

expand plasma volume by about 25% of the infused volume,

correcting sodium depletion as well as restoring solute and water

diuresis. However, large-volume infusion of sodium chloride can

lead to so-called ‘hyperchloraemic acidosis’, which may be

associated with renal vasoconstriction and gut hypoperfusion.7

Colloids, such as albumin, gelatins and hydroxyethyl starch,

result in volume expansion approximate to the infused volume

but, if administered in isolation in AKI, can lead to osmotic

nephrosis (osmotic tubular damage). Hydroxyethyl starches are

highly polymerized sugars characterized by their molecular

weight, grade of substitution and concentration. They are

degraded through hydrolytic cleavage, the remnants of which are

excreted by the kidney, and should be avoided in AKI particularly

when this has resulted from sepsis.

Volume overload

The volume status of a patient with AKI should be assessed

carefully. Although somewhat unfashionable, careful bedside

examination including assessment of the venous pressure,

capillary refill time, pulse and postural blood pressure changes

are elementary tools for assessing volume status. Hourly urine-

output and accurate fluid-input charts need to include all fluid
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losses, including estimated insensible losses, drain/stoma output

and nasogastric losses where appropriate. If possible, patients

should be weighed daily. A central venous catheter and an

arterial cannula can be helpful where multi-organ failure (MOF)

is imminent. In established MOF, absolute measurement of

central venous pressure can be misleading, especially in the

ventilated patient in whom high intrathoracic pressures may be

present, and further invasive monitoring may be required.

Where volume overload is encountered in the setting of AKI,

symptoms can be alleviated by high-flow oxygen. Where pul-

monary oedema is refractory to pharmacological management

while preparing the patient for urgent RRT, continuous positive

airway pressure ventilation (CPAP) should be considered. Trials

using diuretics, such as furosemide and mannitol, and ‘low-dose’

dopamine have yielded inconsistent results in AKI.8,9 Although

loop diuretics may promote diuresis in oliguric renal failure, there

is little evidence that they influence outcome,10 and the large

doses of furosemide often required for diuresis in AKI can result

in ototoxicity. Similarly, the use of dopamine does not reduce

mortality or accelerate the recovery of renal function and, in the

critically ill, dopamine use can lead to peripheral vasoconstric-

tion, causing gut ischaemia, tissue necrosis and digital gangrene.

Hyperkalaemia

This life-threatening complication arises through cellular shifts of

potassium or release from lysed cells, together with decreased

renal excretion of potassium, and requires immediate treatment.

Acidosis, hyponatraemia and hypocalcaemia all potentiate the

harmful effects of hyperkalaemia on cardiac function and must

also be corrected. Muscle weakness may be present and, if se-

vere, can lead to flaccid paralysis, although symptoms are rarely

apparent until the serum potassium exceeds 7.0 mmol/litre. The

most serious effect is on cardiac conduction, which classically

presents as a shortened QT interval with a tall peaked T wave on

the electrocardiogram (ECG). Without treatment, progressive

lengthening of QRS duration and PR interval ultimately lead to a

‘sine wave’ appearance, followed by ventricular standstill or

fibrillation. A variety of other conduction disturbances may

occur, including bundle-branch block, bifascicular block and

advanced atrioventricular block. Asymptomatic patients with

serum potassium <6.5 mmol/litre, or whose ECG does not

manifest signs of hyperkalemia, should be treated with a low

potassium diet; additional sources of potassium intake should be

withheld and any potentiating drugs discontinued. (Specific

treatment of hyperkalaemia is set out in the article Assessment

and initial management of acute kidney injury (Table 3) on pages

440e445 of this issue.)

Acidosis

Metabolic acidosis in AKI results from increased acid production,

increased acid retention and decreased renal reabsorption of bi-

carbonate. Acidosis is exacerbated by sepsis, malnutrition and

some drugs, and is very common among critically ill patients and

acute admissions. Metabolic acidosis is easily detected by

measuring venous serum bicarbonate in the above patient groups

when requesting routine blood tests. (Specific treatment of

acidosis is set out is set out in the article Assessment and initial

management of acute kidney injury (Table 3) on pages 440e445

of this issue.)

Uraemic pericarditis

Uraemic pericarditis is observed in 6e10% of patients with

advanced renal failure, resulting from inflammation of both the

visceral and parietal membranes of the pericardial sac. Pericar-

ditis in AKI presents with fever and pleuritic chest pain, char-

acteristically worse in the recumbent position. A pericardial rub

may be heard on auscultation, although the ECG does not show

the typical diffuse ST and T wave elevations observed with other

causes of acute pericarditis. The development of pericarditis in a

patient with AKI is an indication to institute RRT, unless there are

signs of cardiac tamponade due to a pericardial effusion. Under

such conditions, heparin-free haemodialysis or haemofiltration

should be used because of the risk of increased bleeding into the

pericardial sac with anticoagulation.

Uraemic encephalopathy

Like uraemic pericarditis, uraemic encephalopathy tends to be

related to the degree of uraemia. Early clinical features include

rambling speech, disorientation, lethargy, irritability, hallucina-

tions and, more rarely, coma. Commonly encountered signs

include tremor, myoclonus and asterixis, which tend to occur with

deterioration in mental status. Transient focal signs, such as hem-

iparesis or reflex asymmetry, occur rarely but resolve with treat-

ment, althoughmental state may not improve for up to 48 hours. If

the signs do not resolve, other pathologies should be excluded.

Renal replacement therapy

Renal replacement therapy (RRT) does not cure acute kidney

injury but it is a safe and efficient way of replacing renal function

while the kidneys recover from disease or injury. Historically,

single-organ AKI has been treated with either peritoneal or

intermittent haemodialysis, which are the mainstay of chronic

renal replacement therapy. Hospitals with acute nephrology

services will perform haemodialysis in haemodynamically stable

patients, although RRT is most commonly performed acutely in a

level 2 or 3 facility employing haemodialysis or more commonly

continuous therapies such as haemofiltration or haemodiafiltra-

tion. However, more recently there has been a trend towards

using hybrid therapies such as prolonged intermittent renal

replacement therapy (PIRRT). Although superficially similar, the

mechanisms by which the composition of the blood is altered

differ markedly.11,12 In haemodialysis, blood flows along one

side of a semipermeable membrane as a solution of crystalloids

(the dialysis fluid) is pumped against the direction of the blood

flow along the other side of the membrane. Molecules diffuse

across the membrane from higher to lower concentrations driven

by the law of mass action. The composition of the dialysis fluid

allows as near normalization of the plasma as possible. The

dialysis-fluid compartment is under lower pressure, generating a

transmembrane pressure gradient enabling the removal of salt

and water. Haemofiltration in its simplest form involves the

passage of blood under pressure passing down one side of a

highly permeable membrane, allowing water and other mole-

cules up to a size of about 20 kDa to pass through the membrane

by convection. Thus, filtrate is discarded and replaced by an

idealized buffered replacement fluid, the crystalloid components

of which are at physiological concentration. Haemodiafiltration

as the name implies is a combination of the two therapies
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offering theoretically enhanced clearances of some middle mol-

ecules. Indications for renal replacement depend on the clinical

and biochemical derangements outlined above and, although

these are general indications, use will be guided by the clinical

situation. In the intensive care unit, for example, treatment may

begin before the absolute indications are reached, as there is

uncertainty surrounding the optimal timing of the initiation of

renal support. There is some evidence that, in the critically ill

intensively managed patient, early treatment may result in

improved outcome. However, a randomized controlled trial from

India in 2013, using intermittent therapies in a non-ITU popula-

tion, found that time to recovery of renal function was longer in

the group with early initiation of dialysis.13 A large multicentre

randomized controlled trial in critically ill patients is currently

recruiting participants.14

Practical aspects of renal replacement therapy

RRT requires access to the circulation. Various double-lumen

vascular catheters are commercially available, allowing blood

flow rates up to 200ml/minute. Adequate venous access is critical

in preventing technical difficulties with blood flow from the pa-

tient and potential problems with clotting, leading to a loss of the

extracorporeal circuit. In most cases anticoagulation is required,

with unfractionated heparin being commonly used to prime the

circuits, and a continuous infusion is maintained through the

inflow side of the circuit. If the patient is thrombocytopenic,

alternative anticoagulants can be used, including sodium chlo-

ride, citrate or prostacyclin, but care must be taken with the latter

given its vasodilator effects. More recently, regional anti-

coagulation with citrate has increased in popularity with citrate

acting as both an anticoagulant and a buffer. Citrate is adminis-

tered as sodium citrate before the filter and chelates calcium ions.

The associated regional hypocalcemia in the filter inhibits the

generation of thrombin and thereby the clotting process. Citrate is

partially removed by filtration or dialysis and the remainder is

rapidly metabolized in the citric acid (Krebs) cycle e especially in

the liver, muscle and renal cortex. The chelated calcium is

released and the lost calcium replaced after the filter. Systemic

coagulation is therefore unaffected. For adequate anticoagulation,

the citrate dose is adjusted to blood flow to attain an ionized

calcium concentration<0.4 mmol/litre in the filter; it follows that

the lower the calcium concentration, the higher the degree of

anticoagulation, with various protocols being employed.15,16

In haemofiltration the flow rate, which reflects the rate of

ultrafiltrate produced and solute clearance, is taken as a surro-

gate for the dose. In 2000 Ronco et al.17 demonstrated survival

rates to be significantly lower in patients treated with ultrafil-

tration rates of 20 mL/kg/h compared to 35 mL/kg/h. However

more recently the Randomised Evaluation of Normal versus

Augmented Level of renal replacement therapy in ICU (RENAL)18

studied a dose of 35 mL/kg/h compared to 20 ml/kg/h and found

there to be no difference in mortality between the two groups at

90 days. The Acute Renal Failure Trial Network (ATN) demon-

strated similar findings when comparing the two doses and,

interestingly, recorded more hypotensive episodes in those

receiving the higher dose.19

High-volume haemofiltration (HVHF) defined as a treatment

dose of greater then 50 ml/kg/h has been cited as a potential

method of reducing cytokine levels and thereby reducing

mortality in patients with both AKI complicated by sepsis.

However, the IVOIRE (Impact of High-volume Venovenous

Continuous Haemofiltration in the Early Management of Septic

Shock Patients with Acute Renal Failure) study, which compared

patients treated with 70 ml/kg/h or 35 ml/kg/h, found no evi-

dence that HVHF leads to a reduction in mortality at 28 days or

contributes to early improvements in organ function.20 A
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Q1  (f) Any lump arising deep within a muscle must be considered a sarcoma until proven  
 otherwise. Missing the diagnosis initially may cost patients their lives. Sarcomas may be  
 painless and slow-growing, so all the other answers are dangerous assumptions. 

Q2  (d) A hard lump more than 4cm across that has been growing slowly over months (the rate  
 of growth need not be fast) is highly likely to be sarcomatous. Answers (a), (b) and (c) are  
 disastrous, and although (e) is correct, a minority of sarcomas arise in younger patients. 

Q3  (a), (b). You need to act quickly. For each 1cm increase in diameter that chance of cure is  
 reduced by 3% to 5%. The ultrasound showed that Anna had a solid mass within the 

 muscle of the anterior compartment of her thigh. Subsequent biopsy revealed that she  
 had a sarcoma. Sadly she also had lung metastases on chest Xray. Answers (c), (d) and (e)  
 are again disastrous – an X ray will not differentiate the mass from the surrounding muscle  
	 sufficiently,	and	you	cannot	aspirate	a	solid	mass	or	waste	time	with	massage.	A	solid	mass		
 within the muscle would not be cystic. 

Q4		 (a),	(b),	(c),	(d),	(e)	All	are	red	flags	for	sarcoma.	Painlessness	however	does	not	rule	out		
 tumour, and some sarcomas do form on the surface of a muscle. 

Q5		 (a)	Only	two	of	the	red	flags	are	enough	to	refer	urgently.	Anna	had	two	of	them,	(a)	and	
	 (c),	at	the	first	visit,	and	these	became	three	when	it	became	bigger	over	the	next	three		

	 months.	She	should	have	been	referred	at	that	first	visit.	It	may	have	saved	her	life.	
	 Tragically	although	she	responded	at	first	to	chemotherapy,	the	metastases	recurred	after	a		

	 year	and	she	died	within	18	months	of	her	first	appointment.	
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Medicine Review
Hypertension - targets and treatment

Hypertension continues to attract a lot of research atten-
tion. This probably relates to the undoubted importance 
of raised blood pressure (BP) as a risk factor for cardio 
and cerebrovascular morbidity and mortality. A major 
‘hot topic’ at present concerns the controversy of what 
BP targets should be aimed for when treating hyperten-
sion. The literature so far is rather confusing, but may 
be clarified by a recent very large meta-analysis of BP 
lowering trials.1 This was from groups of researchers 
from the UK and Australia, and examined 123 studies 
published between 1966 and 2015, with a total number 
of patients of 613 815.

The results showed that reduction in outcome risk 
increased proportionately with the degree in reduction 
in systolic pressure. For each 10 mmHg reduction in 
systolic BP, the relative risk (RR) for major cardiovascular 
events was 0.80, coronary artery disease 0.83, stroke 0.73, 
heart failure 0.72, and all cause mortality 0.87 (all these 
reductions were statistically significant). As with other 
studies, beta-blocker treatment was found to be inferior to 
other drug categories in terms of outcome. A particularly 
interesting finding was that outcome benefit was observed 
regardless of baseline systolic BP, and was even seen in tri-
als where the starting systolic level was below 130 mmHg.

This trial confirms the significant benefits of BP 
lowering, and in terms of drug treatment, beta-blockers 
should be avoided if other anti-hypertensives are avail-
able. The new finding is that current treatment target 
levels of 140 mm (systolic BP) may be too high, and that 
130 mm is more appropriate to optimise outcome.

On a more practical level, a recent report from South 
Africa demonstrates that regardless of the targets chosen, 
current systems of care delivery are often failing to ad-
equately deliver effective anti-hypertensive therapy.2 Even 
using traditional treatment targets, of 251 hypertensive 
adults, only 31% of patients had adequately controlled 
BP levels. Similar results have been found elsewhere, and 
this is sometimes known as the ‘role of thirds’.

The message from these papers is that vigorous treat-
ment of hypertension has huge outcome benefits, and that 
we need much more focus on how to effectively deliver 
treatment to the large numbers of hypertensive patients 
(estimated to be about 26% of the world’s population).

More on malaria
Overtreatment of malaria is a current concern.3 In 
the past, blind treatment of fever in Africa with anti-

malarials was encouraged. The widespread use of this 
syndromic management was understandable, as it was 
likely to capture most malarial cases, and avoid the 
potential disaster of failure to treat. However, current 
first-line anti-malarials (artemisinin-based combination 
therapy) are not cheap, and over-use will undoubtedly 
lead to the emergence of drug-resistance.

Prevention of overtreatment is largely reliant on 
more accurate diagnosis. Rapid Diagnostic Tests (RDTs) 
are available, but their roll-out has been slow. There is 
also some evidence that even when they are available, 
health workers may ignore negative tests and treat for 
malaria anyway. Reducing overtreatment of malaria is 
likely to take some time, and will involve not just wider 
availability of RDTs, but also intensive education of 
health workers.

Another aspect of malaria, which has been in the 
news recently, concerns the use of mefloquine as a 
malarial prophylactic. The potential of this drug to 
cause neuro-psychiatric side-effects is well known. 
More recently, however, it has become appreciated 
that these adverse effects can persist for several months 
after cessation of the drug. Symptoms may include 
anxiety, restlessness, insomnia, depression, confusion, 
or abnormal behaviour. Recently, the United States (US) 
military decided to stop using mefloquine as its first-line 
malaria prophylactic for their troops (Brit Med J 2015; 
351 dx.doi-org/10.1136).

Mefloquine side-effects will mostly be a problem 
for patients when they return from holidays in Africa, 
but side effects can occur early and may therefore be 
encountered by doctors in Africa. If they are seen, the 
recommendation is to stop the drug and substitute an 
alternative (usually Malarone or doxycycline).

Arboviruses in the news
In past decades, arbovirus infections have been a rather 
neglected area of tropical medicine, thought to cause 
self-limiting febrile illnesses. This is no longer the case, 
as demonstrated by the recent widely reported outbreak 
of Zika virus in Brazil, and its possible association with 
foetal abnormalities (in particular microcephaly). Though 
South America is regarded as the major current focus 
of this virus, it certainly occurs in Africa – though how 
widespread is not known. Indeed, the virus is named after 
Zika Forest in Uganda, where it was first described.

The spread of chikungunya is also causing concern.4 
Though often at present associated with the Indian 
Ocean islands, this virus is also common in Africa and 
like Zika, was first described in the continent. The name 
of chikungunya is from the language of the Makonde 
people in Tanzania. It translates as ‘to become con-
torted’ – relating to the severe myalgia leading to a 
characteristic ‘contorted’ posture.

A further concern is that one strain of the chikungunya 
virus can lead to chronic arthritis, resembling rheumatoid 
disease. The reasons for this chronicity are uncertain, but 
there is evidence that this virus can persist much longer 
in synovial fluid than elsewhere.

All of these problems mean that arboviruses are very 
much ‘back on the map’ in tropical medicine. Much 
more epidemiological and basic science research is 
needed, as well as vigorous efforts on disease preven-
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tion. This is likely to involve vaccine development (an 
anti-dengue vaccine is already being trialled), as well as 
control of the Aedes mosquito.

Cryptococcus and mascara?
The excellent journal Tropical Doctor recently pub-
lished a fascinating report from a doctor and laboratory 
technician from a hospital in Jinja, Uganda.5 Faced with 
difficulty in sourcing Indian ink as a stain for detecting 
Cryptococcus neoformans in cerebrospinal fluid, they 
looked for alternatives. They found that the eye make-
up product mascara is carbon-based, rather like India 
ink. It proved to be an excellent alternative for detecting 
cryptococci in patients with cryptococcal meningitis. 
Their article contains microscopic photographs which 
illustrates the effectiveness of mascara.

This innovative research is in the best traditions of Af-
rican medicine, and the authors are to be congratulated. 
We only hope that the lady who donated the mascara 
(perhaps the wife of one of the authors?) was able to 
find an alternative source herself!
Professor Geoff Gill, Liverpool School of Tropical 
Medicine and University Hospital Aintree, UK
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WHO updated guidelines on paediatric 
emergency triage, assessment and treatment 2016
In 2005, the World Health Organization (WHO) pub-
lished guidelines and training materials for paediatric 
emergency triage, assessment and treatment (ETAT). The 
guidelines were aimed at low-resource settings, but were 
adapted from the guidelines for Advanced Paediatric 
Life Support used in high-income countries (European 
Resuscitation Council, 2005).1 Since then, new evidence 
has become available and a number of international 
guidelines have changed, viz importance of cardiopul-
monary resuscitation, use of mask ventilation during re-
suscitation, new oxygen delivery methods, use of oxygen 
titration to limit the risk of hyperoxaemia, especially in 
preterm neonates, new anticonvulsant drugs and routes 
of administration, increased use of intra-osseous access, 
and fluid resuscitation in circulatory shock.1 In 2013, a 
WHO guideline development scoping group identified 
three priorities for the care of sick infants and children: 
detection of hypoxaemia and use of oxygen therapy, 
fluid management of infants and children presenting with 
impaired circulation and the management of seizures. 
These are included in the current guidelines1 and in 2019 
WHO will undertake further reviews of ETAT and update 
recommendations as necessary.

The most important revision is guidelines for the 

management of impaired circulation and shock in 
children. This was prompted by the Fluid Expansion 
as Supportive Therapy (FEAST) trial.2 The 2005 WHO 
guidelines for management of shock were based on 
practices of administration of boluses of isotonic fluids, 
e.g. 20 ml/kg repeated to a total of up to 60 ml/kg for 
North American children with support facilities, includ-
ing intensive monitoring, mechanical ventilation and 
inotropic, or vaso-active agents and diuretics.1

The Feast trial was a randomised controlled trial 
which was undertaken in Uganda, Kenya and Tanzania 
in children with severe febrile illness and impaired 
perfusion.2 The three WHO clinical criteria for the 
diagnosis of cardiovascular shock were used: fast and 
weak pulse, cold extremities and capillary refill >3 
s. Children with one or more criteria for shock were 
given boluses of 20–40 ml of 5% albumin or 0.9% 
saline per kg or no bolus (controls). However, the 
data and safety monitoring committee recommended 
stopping recruitment after 3141 of the projected 3600 
patients in the albumin/saline groups were enrolled 
because the 48 h mortality rate was 10.6% (albumin 
group), 10.5% (saline group) and 7.3% (control group) 
(P=0.01). In critically ill children with impaired perfu-
sion, fluid boluses increased mortality at 48 h. Only 2% 
of enrolled patients were in shock (had three criteria).

Shock is a complex disorder with a variety of causes 
and manifestations, and it often requires a range of treat-
ments in addition to fluid resuscitation.1,3 It is likely to 
be even more complex in children in low-resource and 
tropical counties with underlying conditions including 
clinical or sub-clinical nutritional disorders, anaemia, 
malaria, cardiopulmonary disorders, raised intracranial 
pressure, and late presentation. In very severe and late 
stages it requires maximum intensive-care facilities and 
skilled medical and nursing personnel for survival. Be-
low are the new WHO guidelines for the management 
of impaired circulation and shock in children without 
diarrhoea and dehydration.1

1. Children with impaired circulation (one—two signs), 
but not in shock. Patients should not receive rapid 
infusion of fluids, only maintenance isotonic fluids 
appropriate for age, weight and their disorder, and 
be assessed within one hour.

2. Children with shock (three signs).
 (a) Administer high-flow oxygen if necessary 
 with continuous positive airway pressure (CPAP).3

 (b) Give 10–20 ml/kg isotonic crystalloid fluids  
 over 30–60 minutes. If still in shock after initial 

 fluid therapy, consider a further infusion of 10 
 ml/kg over 30 minutes. If shock has resolved,   

 provide fluids to maintain normal hydration 
 status only (maintenance fluids). If at any time 
 there are signs of fluid overload, cardiac failure 
 or neurological deterioration, the infusion of 
 fluids should be stopped and no further IV  
 infusion of fluids should be given until the  
 signs resolve.
 (c) Patients in shock with severe anaemia (Hb 
 <5 g/dl) should receive a blood transfusion as 
 early as possible and receive IV fluids only to  
 maintain normal hydration.
 (d) Patients with severe acute malnutrition who 
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 are in shock should receive 10–15 ml/kg of IV 
 fluids over the first hour. Children who im-    
 prove after the initial infusion should receive 
 only oral or nasogastric maintenance fluids. 
 Any child who does not improve after one 
 hour should be given a blood transfusion (10 
 ml/kg slowly over at least three hours).
The main aim of the revision of fluid management of 

children with impaired circulation and shock was cau-
tion and to do no harm. These guidelines will have to be 
evaluated. The 2016 WHO document provides in-depth 
details of the aetiology and management of shock and 
subsequent maintenance fluid regimens. It does not 
include the management of diarrhoea, dehydration and 
dengue shock as these are well covered in other WHO 

publications. The advised fluid for bolus treatment of 
circulatory impairment is Ringer’s lactate and, if unavail-
able, normal saline. In hypotensive shock, either crystal-
loid or colloid solution may be given. Colloid is preferred 
if it is necessary to bring the patient out of shock urgently.
JBS Coulter
Honorary Clinical Lecturer in Tropical Child Health
Liverpool School of Tropical Medicine, UK

References
1. World Health Organization. Updated guideline: paediatric emer-

gency triage, assessment and treatment. Geneva: WHO, 2016.
2. Maitland K, Kiguli S, Opoka RO, et al. FEAST trial group. Mortality 

after fluid bolus in African children with severe infection. N Engl J 
Med 2011; 364: 2483–95.

3. Duke T. New WHO guidelines on emergency triage assessment and 
treatment. Lancet 2016; 387: 721–4.

|   Resource database   |   Africa Health Journal   |   Peer-reviewed papers   |   Clinical reviews   |   News   |   CPD   |  

www.africa-health.com

March 2016  Volume 38  Number 3

Malaria in the Year of the Monkey

More investment needed in 
developing female-controlled HIV 
prevention options

Healthcare utilisation and access

Prescribing in liver disease

The effectiveness of surgical 
safety checklists

A
fr

ic
A H

eA
ltH M

A
r

c
H 2016

November 2015  Volume 38  Number 1

 ‘returns’ to Africa 
to threaten health

Supporting adherence to new 
malaria treatment with user-friendly 
materials

Gastroenterology in the elderly

Scientists mark ‘stunning success’ 
of vaccine in virtually ridding Africa 
of meningitis A

A
fr

ic
A H

eA
ltH N

o
vem

b
er 2015

September 2015  Volume 37  Number 6

On Liberia’s Ebola frontline

Adherence to antimalarial 
treatments in the real world - 
does it really matter?

Genome editing: prospects 
and fears

Schistosomiasis burden in 
sub-Saharan Africa

A
fr

ic
A H

eA
ltH S

eptem
b

er 2015

Subscribe to Africa 
Health today to receive 
your hardcopy of the 

journal for the next year

If you reside within the 
European Union: 
£81 per annum

Elsewhere in the world: 
£116 or US$194 (airmail)

Health professionals resident 
in Africa: £40 per annum 

(airmail from the UK)

To find out more about subscribing to the Africa 
Health journal, please email michelle@fsg.co.uk.

http://africa-health.com/paid-subscriptions/


Feature FeatureSelf-assessment

May 201638  Africa Health

Q1. Clinical Review: Medicine
i) According to current best evidence, what is the ideal 

target maximum systolic blood pressure to aim for 
when treating adults for hypertension?

 
ii) Why are many febrile patients in Africa being treated for 

malaria, when the diagnosis has not been confirmed?

iii) We are hearing a lot about the Zika virus in Brazil 
and it’s possible association with foetal abnormalities  
such as microcephaly. Is this of concern to medical 
practice in Africa?

Q2. Clinical Review: Paediatrics
i)  How do the World Health Organization clinical 

criteria for impaired circulation differ from shock?
   
ii)  What is the main difference in management between 

impaired circulation and shock?
   
iii) How are patients with severe acute malnutrition who 

are in shock treated?

Q3. How can we ‘end malaria for good’ if we cannot 
identify it?

i) What symptoms do patients get with dengue fever?

ii) The World Health Organization recommends that 
patients with suspected dengue fever should do what 
to help with their fever and pains?

Q4. Medicine: Clinical assessment of renal disease 
i) What are the most common causes of chronic kidney 

disease (CKD)?

ii) What percentage of cases of persistent proteinuria 
may be attributed to glomerular disease?

 a) 60%
 b) 75%
 c) 90%

Q5. Medicine: The management of acute kidney injury
i) What therapy does not cure acute kidney injury?

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

CPD Challenge
Questions

Answers

Q1. i) The answer is 130 mmHg. Previous targets are 
usually about 140 mmHg, but the most recent large 
meta-analysis suggests 140 mmHg. This has not, 
however, been translated into current national or 
international guideline.

ii)  Overtreatment of malaria is to some extent a 
‘hangover’ from previous recommendations to treat 
for malaria syndromically. However, a general lack 
of Rapid Diagnostic Tests is slowing the roll-out of 
treatment for confirmed cases only. There is also a 
tendency for some health workers to treat for malaria 
regardless of test results.

iii) The answer is certainly yes. Though we have little 
information on the epidemiology of Zika virus 
infection in Africa, it is certainly present in the 
continent. Indeed, the virus is named after the Zika 
Forest area in Uganda where it was first described.

Q2. i) Impaired circulation has one — two signs and  
shock have all three signs.

ii)  Fluid boluses are only given to children in shock.

iii) They receive 10–15 ml/kg of IV fluids over one 
hour  and if they do not improve they are given a 
blood transfusion.

Q3. i) Patients develop a high-grade fever, facial flush-
ing, skin erythema, body ache, myalgia, arthralgia, 
headache, anorexia, nausea, and vomiting.

ii) Increase intake of oral fluids, along with 
paracetamol (not aspirin).

Q4. i) The most common causes of CKD are diabetes 
mellitus and hypertension.

ii) Answer c) 90% of cases of persistent proteinuria 
may be attributed to glomerular disease, resulting 
from an increase in glomerular permeability.

Q5. i) Renal replacement therapy does not cure acute 
kidney injury, but it is a safe and efficient was of 
replacing renal function while the kidneys recover 
from disease or injury.
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Feature FeatureClinical Quiz

Unlucky lump (answers on page 33)

Anna came to her doctor a year ago because she had felt a lump in the front of her left thigh, 
around halfway between her hip and knee, sited deep in the muscle. When first seen, it was quite 
hard, painless, and around three centimetres in diameter. She had taken up brisk walking a few 
months earlier to ‘get fit’ after deciding to opt for a healthier and less stressful lifestyle. She could 
not recall having ‘pulled’ her muscle. She was 47-years-old, was now free of child care duties, and 
needed a new life after her husband had left her for a younger woman. Her doctor examined the 
leg, felt that as it was not tender and that Anna was obviously in good health, that it might be a 
simple muscle tear that would resolve itself with time. 

Q1  Which of the following are appropriate statements about Anna’s mass?
 (a)  Her doctor’s decision is reasonable, as the mass seems to have been initiated by  
  her new exercise regime.
 (b)  Anything more serious would be painful, and fast growing, with effects on her  
  general health.
 (c)  The lesion is most likely to be a resolving clot related to a muscle tear.
 (d)  If not caused by an injury, then lipoma is by far the next likely diagnosis.
 (e)  The lump may be longstanding, and simply has been brought to light by her loss  
  of fat due to her enthusiastic exercise regime.
 (f)  You must bear in mind that it could be a soft tissue sarcoma.

Anna was told not to worry about the lump, and that it would resolve within a month or so. She was 
asked to come back then if it was still present. She was happy with that advice. Her doctor was faced, 
three months later, with Anna again. This time the lump was 4.5cm in diameter and felt much harder. 
On asking Anna to contract her muscle, the mass became less obvious. It was not painful.

Q2  If you were her doctor, how would you approach the possible diagnoses?
 (a)  Still reassure her as if the mass were malignant it would have grown much faster.
 (b)  Assume that this is not a sarcoma because it is not painful or tender.
 (c)  Consider that it may be a deep seated lipoma (100 times more common than a  
  sarcoma).
 (d)  Immediately revise your diagnosis to a sarcoma unless proven otherwise.
 (e)  Anna is relatively young to grow a sarcoma, which usually arises in over-50s. 

Q3  And your next step would be?
 (a)  Ask for an urgent appointment with an oncologist expert in sarcoma.
 (b)  Order an urgent ultrasound examination.
 (c)  Ask for a routine X-ray.
 (d)  Perform an aspiration of the mass to relieve any fluid from the old bruise.
 (e)  Consider physiotherapy or massage treatment to relieve the tension within  
  the mass. 

Q4  Regardless of Anna’s case, what are the ‘red flags’ for diagnosis of sarcoma?
 (a)  A lump increasing in size for no obvious reason.
 (b)  That is more than 4.3 cm across.
 (c)  That is deep to the fascia (so that it becomes less obvious on tensing the muscle.
 (d)  That is painful.
 (e)  And that has recurred in the site of a previously excised tumour.
 (f)  Lack of pain precludes a tumour.
 (g)  As does a superficial lump on the surface of the muscle.

Q5 How many of these red flags must be present for you to refer the patient urgently to  
 a sarcoma specialist?
 (a)  2
 (b)  3
 (c)  4
 (d)  5
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