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Lymphatic filariasis

Lymphatic filariasis (LF) is one of the classical tropical 
diseases, but it is frequently misdiagnosed and poorly 
treated. It is for these reasons that it is on the list of ne-
glected tropical diseases (NTDs). Two recently published 
papers from Malawi have highlighted the underdiagnosis 
of LF, and poor appreciation of the socioeconomic bur-
den of the disease to sufferers.1,2 The studies were col-
laborative investigations by Malawi’s National Lymphatic 
Filariasis Elimination Programme, and the Liverpool 
School of Tropical Medicine.

The features of LF are variable, but fever and lymphoe-
dema are common manifestations. It is caused by a vari-
ety of filarial worms, transmitted by insect bite. The World 
Health Organization (WHO) has an aim to globally eradi-
cate LF, and in Malawi a national eradication programme 
was established in 2008. LF is endemic in Malawi, and 
most cases are due to Wuchereria bancrofti (‘Bancroftian’ 
filariasis). A mass drug administration (MDA) programme 
is run, and data is collected on community cases, demo-
graphics, and clinical manifestations.

The current report concerned a detailed community 
study of Chikwawa District in southern Malawi (popula-
tion about 503 000). Known lymphoedema cases were 
visited, and new cases looked for.1 A total of 69 cases 
were found (32 per 10 000 population). This was more 
than twice the cases known to the government MDA 
programme. Of the 69 cases, 70% were female and 30% 

male, and the median age was 60 years (range 22-90). 
The results therefore show that even in an African country 
actively engaged in LF mass treatment, there are many 
unknown cases - in fact, for every one known case there 
is at least one more in the community unknown.

The 69 patients identified also formed the basis of 
a separate study examining the physical and socio-
economic burden of LF in Malawi.2 The study was 
questionnaire-based, and showed that 33% had varying 
degrees of mobility problems and 17% had difficulty 
with self-care. Pain and discomfort was a problem for 
65%, and 45% had some degree of anxiety or depres-
sion. LF had an economic impact on patients and their 
families in 77%.

These studies show that LF is much more frequent 
than known to health authorities, and that it causes sig-
nificant disability (both physical and psychological), and 
also a socioeconomic burden to patients. This suggests 
that simple MDA programmes may not be sufficient to 
identify and adequately manage cases of LF.

Managing strongyloidiasis
Strongyloides stercoralis is a nematode worm with a 
highly advanced life-cycle and complex clinical char-
acteristics. The worm exists globally, but is commonest 
in warm and moist areas of the tropics and sub-tropics. 
It has several larval stages, and infects man by direct 
invasion through intact skin, usually of the feet. Larvae 
then travel through the tissues to the lungs, where they 
ascend the bronchial tree and are then swallowed. In 
the upper bowel they develop into adult males and fe-
males which reproduce sexually to further larval stages 
which are passed in the bowel. If these larvae reach the 
soil, the cycle is completed. There is also an ‘auto-infec-
tive’ cycle, where bowel larvae can penetrate the rectal 
mucosa or perianal skin, and pass through the tissues to 
the lung and then the bowel.

Some human infections can be asymptomatic, but 
features of acute infection may include diarrhoea, 
abdominal pain, cough and wheeze. If the infection 
becomes chronic, due to the auto-infective cycle, a 
characteristic feature may be an intermittent, linear, 
urticarial rash on the central trunk areas. This is known 
as ‘larva currens’ or ‘creeping eruption’, and is due to 
subcutaneous migration of auto-infecting larvae.

Diagnosis and adequate treatment of strongyloidiasis 
is important, both to alleviate symptoms, but also to 
prevent the hyperinfection syndrome. This may occur 
when infected patients develop reduced immunity – 
usually due to systemic corticosteroid treatment for 
other conditions. In this often fatal syndrome, massive 
larval migration from the bowel occurs, often causing 
peritonitis and gram-negative septicaemia, as well as 
larval penetration of the liver, lungs and brain.

A literature review of management of this fascinat-
ing parasite has recently been published.3 There is no 
doubt that ivermectin is now the drug of choice, but 
there is no consensus on the ideal dosage and dura-
tion of therapy. Recommendations include 200 µg/kg 
as a single dose, 6 mg (for adults as a single dose), 200 
µg/kg daily for 2 days, 200 µg/kg as 2 doses given 2 
weeks apart, and 200 µg/kg for 7 days. For acute infec-
tions, the single dose or two-day course is probably See page 42 to test yourself on this article
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sufficient; but chronic autoinfective infections almost 
certainly need a repeat course 2 or 3 weeks later. No 
regimens are 100% effective, so ideally patients should 
be re-tested serologically or parasitologically some 
weeks or months later.

Rural epidemiologial transition
Epidemiological transition is a term used to describe 
mortality, fertility, cultural and lifestyle changes occur-
ring in populations over time. Such transition usually in-
volves extended life expectancy, reduced mortality, and 
reduced fertility. There is often an associated adoption 
of western lifestyles (eg. increased food intake and re-
duced exercise), and an increase in non-communicable 
disease (NCD) prevalence and mortality, with reduction 
in infectious diseases burden and death rate.

Classically, epidemiological transition is associated 
with urban environments in tropical countries, and in 
particular with rural-urban migration. An interesting 
recent study from Ghana has examined transition in a 
rural area over a 9 year period.4 The area was in north-
east Ghana, and the population was about 300 000, 
mortality rates with causes were defined, aided by ver-
bal autopsy techniques; and fertility was also recorded.

Over the 9 year period of study, there was an aver-
age 5% per year reduction in overall mortality, and fer-
tility rates fell by 13% per year - both changes highly 
statistically significant. In terms of mortality, the causes 
shifted from infectious diseases towards NCDs. Thus, 
infective mortality reduced from 51.5 to 47.4% over 
the study period, and NCD mortality increased from 
10.6 to 12.2% (p=0.014). The NCD figures may have 
been higher, as there were a large number of deaths 
due to uncertain cause.

These results are very interesting, as they demonstrate 
that epidemiological transition is now proceeding in ru-
ral, as well as urban areas of Africa. This has major impli-
cations for the current ‘NCD epidemic’ in the continent.

Rabies and Africa
Human rabies is one of the most feared diseases. Usually 
transmitted by the bite of infected dogs, the virus is virtu-
ally always fatal, leading to an unpleasant death. As doc-
tors, we can normally only offer palliative therapy. A recent 
report reviews the current status of rabies in Africa.5

It is estimated that currently about 25 000 people die 
of rabies each year in Africa - approximately one death 
every 20 minutes. Children are particularly affected, with 
40% of deaths occurring in those below 15 years of age.

In 2008, the African Rabies Expert Bureau (AfroREB) 
was established to bring together rabies experts. Though 
obviously to be welcomed, AfroREB is exclusively a 
francophone African initiative. At the last meeting in 
Dakar, Senegal, the issue of why there is still a persisting 
high occurrence of rabies in Africa was addressed.

There are many reasons for the continuing rabies 
problems. Lack of dog control is a major issue, and also 
public awareness is poor. Africans bitten by stray dogs 
- particularly in poor rural areas - often do not know 
the potential consequences and do not seek prompt 
medical help. Even when they do, post-exposure pro-
phylaxis may not always be available. Greater political 
awareness and pressure is also needed. Many countries 

outside Africa have eradicated rabies by strict border 
control and mass vaccination of dogs. As the authors of 
this paper say – the ‘cycle of indifference’ with regard to 
rabies needs to be broken.
Professor Geoff Gill, Liverpool School of Tropical 
Medicine and University Hospital Aintree, UK
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Maternal and neonatal tetanus
Tetanus is caused by the exotoxin produced by Clos-
tridium tetani. The disease results from contamination of 
wounds by C tetani spores in individuals without pro-
tective antibodies (serum antitetanus IgG concentration 
< 0.1 IU/ml).1 Tetanus spores are ubiquitous in animal 
and human faeces, manure and soil, and may increase 
in density during natural disasters such as flooding and 
typhoons. Contamination by bare feet, shoes or animals 
may bring the spores into the home or even health 
institutions. C tetani is an obligate anaerobe and, thus, 
does not multiply in healthy tissue with normal oxygen 
tension, but does in a low oxygen tension environment 
such as devitalised or necrotic tissue. Infection of the 
newborn is through cutting the umbilical cord with 
an unsterile instrument and/or application of contami-
nated material to the cut cord. The tetanus toxin enters 
the nervous system at the neuromuscular junction and 
travels retrograde inside the neurons and is thereby 
transported into the central nervous system (CNS). 
Disinhibition of motor neuron discharge occurs causing 
hypertonus and spasms of muscle. In severe forms there 
may be dysfunction of the autonomic system.

Maternal tetanus is defined as tetanus during 
pregnancy or within 6 weeks of the end of pregnancy.2 
Women of child-bearing age are infected through an 
internal entry site during abortion, miscarriage, or an 
unhygienic delivery and this has a high risk of mortality 
(> 50%). With traditional abortion there may be inser-
tion of sticks, herbs or roots into the cervix or unsterile 
surgical instruments may be used.1 Where primary 
infant immunisation is inadequate adolescents are at 
particular risk. 

The World Health Organization (WHO) Maternal and 
Neonatal Elimination Initiative commenced in 2000. 
Elimination of neonatal tetanus (NNT) is defined as 
where there are fewer than one case per 1000 live births 
in every district of a country.2 The WHO estimated that in 
2013 (the latest year when estimates were made) 
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49 000 newborns died from NNT, which was a 94% 
reduction from that in the late 1980s. By February 
2015, it was estimated that 35 countries had eliminated 
maternal and NNT in the period 2000-2014, and 24 
countries had still not reached that stage. The latter 
included over half of the countries in sub-Saharan Africa, 
Afghanistan and Pakistan. Maternal and neonatal tetanus 
has been eliminated from 32 of 36 states in India. A study 
of maternal deaths in 8220 live deliveries in the period 
2008-11 in Katsina, Northwest Nigeria found that tetanus 
was an indirect cause of maternal death in 5.4%.3

Mortality rates in NNT have a wide range (3-88%). The 
following are some risk factors: home delivery, birth in ru-
ral and remote areas, delay in treatment, low-birth weight 
(LBW, < 2.5kg), early presentation after birth, advanced 
symptoms, e.g. rigidity and risus sardonicus, and lack of 
facilities for intensive care and mechanical ventilation.1 
A systematic review and meta-analysis of 16 studies 
comprising 4535 neonates with NNT, nine from Africa, 
five from Asia and two from Europe to assess prognostic 
factors for mortality found LBW (OR 2.09, 95% CI 1.29-
3.37) and particularly LBW with age of onset ≤ 6 days 
(OR 6.80, 95% CI 2.42-19.11) and age at onset ≤ 5-7 
days were associated with increased odds of death.4

Management
Essential management strategies for NNT comprise toxin 
neutralisation, bacterial elimination, control of spasms, 
and supportive care. Penicillin and metronidazole are 
given IV, bearing in mind the difficulty for antibiotics to 
penetrate devitalised tissue.1 There is no difference in 
outcome between equine-derived antitoxin serum (ATS) 
(readily available) and human tetanus immunoglobulin 
(TIG) (limited availability).1 ATS may be administered in-
trathecally to increase the concentration of ATS in cere-
brospinal fluid (CSF) and thus enhance the neutralisation 
of toxin within the nervous system; it provides a higher 
concentration of ATS in the CSF than that achieved by 
the intramuscular (IM) route. A meta-analysis of 12 trials 
involving neonates and adults to compare intrathecal 
versus IM TIG or ATS in the treatment of tetanus was 
undertaken.5 The combined relative risk of mortality for 
intrathecal versus IM therapy was 0.71 (95%, CI 0.62-
0.81) demonstrating superiority of the intrathecal route. 
However, there was some heterogeneity and method-
ological differences between the studies.1 A study in 
Pakistan of 70 neonates with NNT compared 35 who 
received intrathecal and standard treatment (group A), 
and 35 who received only standard therapy (group B).6 
Mean duration of hospital stay for group A was 10 days 
versus 13 days for group B (p<0.001); one patient died 
in group A compared to eight in group B (p=0.026), 
which demonstrated superiority of the intrathecal route.

For symptomatic control of NNT, chlorpromazine 
and phenobarbitone are commonly used and for control 
of spasms, diazepam.

There are very few studies of follow-up of infants 
surviving NNT. A retrospective case-control study was 
undertaken in Kilifi, Kenya of long-term follow-up of 
children who survived NNT.7 Of 123 patients admit-
ted with NNT between 1992-96, 68% died. Twenty 
three (59%) of 39 survivors were traced. Children who 
survived NNT had evidence of brain damage as manifest 

by microcephaly, mild neurological disorders, develop-
mental impairment and behaviour problems.

Prevention
Tetanus toxoid (TT) vaccination of women and children, 
and provision of safe and clean delivery are the two main 
components of prevention of tetanus in women and 
infants. Six clean measures are clean birth surface, clean 
hands, clean perineum, cord cutting, cord tying and cord 
care.2 Although all these practices are warranted, the 
evidence is low mainly because of the difficulty of testing 
them statistically. A Delphi expert opinion by 30 experts 
reached consensus that NNT mortality is reduced by 
clean birth practices at home (30%) or in a faculty (38%) 
and by clean postnatal care practices (40%).8

Most births in low- and middle-income countries take 
place outside hospital faculties and only 60% occur with 
a skilled birth attendant (50% in sub-Saharan Africa).1 
Education is an essential element for promotion of clean 
delivery and can be successful in decreasing NNT with-
out necessarily increasing TT vaccination.  Amongst the 
Maasai in Kenya there are high rates of infant deaths from 
NNT, partly due to the custom of packing the umbilical 
stump with cow dung. In 1981, a programme was devel-
oped where the community was encouraged to stop the 
practice. NNT (<6 weeks) rates fell rapidly and by 1988 
annual death rates for NNT had decreased to 0.75 (range 
0-3) per 1000 births in the intervention area compared to 
82 (74-93) per 1000 in control areas.9

A case-control study in Karachi, Pakistan between 
1998-2001 comprising 140 NNT cases and 280 con-
trols found that lack of disposable clean delivery kits 
increased the risk of NNT by 24%, regardless of the skill 
level of the birth attendants.10

The median incubation period for NNT is 5-7 days 
(range 3-24) after birth. Passive transfer of maternal TT 
antibodies to the foetus (if maternal concentration is 
adequate) will protect the newborn for a few months of 
age.1 Immunisation of pregnant women or women of 
child-bearing age (15-45 years) with at least two doses 
of TT vaccine is estimated to reduce mortality from NNT 
by 94% (80-98).11 The standard method to maintain 
adequate maternal levels of TT antibodies is through 
immunisation with two doses during antenatal visits and 
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completion of a total course of five vaccinations over 
the course of postnatal visits and subsequent pregnan-
cies. However, this does not protect pregnant women 
of child-bearing age who live in high-risk areas where 
they may be at risk of tetanus through traditional abor-
tion, or for those who do not attend an antenatal clinic. 
To protect women of child-bearing age supplementary 
immunisation (in addition to immunisation during an-
tenatal visits) with three doses of TT are administered in 
schools or the community which will provide protection 
for up to five years.2 When societies advance to a stage 
where booster doses of TT (following primary immunisa-
tion in infancy) at 4-7 years and 12-15 years become 
routine, there will be less requirement for intensive TT 
vaccination programmes in adolescence and adult-
hood. However, this presumes the mother is healthy and 
lives in a low-risk area. Both HIV infection and active-
chronic or past placental malaria may reduce placental 
transfer of tetanus antibodies to the foetus.12 In these 
circumstances mass vaccination of women of child-
bearing age will remain a necessity.
JBS Coulter, Honorary Clinical Lecturer in Tropical Child 
Health, Liverpool School of Tropical Medicine, UK
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