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The hope with block-replace treatment was that it 
would reduce relapse rates following withdrawal of 
treatment. However, a detailed review of the literature 
in 2010 showed that this did not appear to be the case.1 
Proponents of block-replace often, however, claim that 
the system is easier to use and gives more stable control 
of thyroid dysfunction. A recent study from Australia, 
however, suggests that this is not the case.2 A retro-
spective review of 223 block-replace and 149 titration 
patients showed no difference in biochemical control, 
though there was a slight reduction in hospital visits and 
blood testing in the block-replace group. 

Overall, there is therefore no clear advantage of the 
block-replace system over titration. This is good news for 
African countries, as block-replace is problematic involv-
ing a large number of tablets per day for patients (with 
likely compliance issues), and also dependence on two 
rather than one drug (an issue if drug supply is precarious).

So simple carbimazole titration is effective and 
acceptable in treating Grave’s Disease in Africa. We 
should, however, be striving towards more widespread 
radioiodine provision (the most simple and effective 
treatment), as well as training surgeons in specialist 
thyroid surgical skills.

Worries over leptospirosis
Leptospirosis is a serious bacterial infection which oc-
curs globally but is particularly common in the tropics. 
It is caused by Leptospira species, with a reservoir in the 
kidneys of small mammals – in particular rats. Bacteria 
are passed in the urine to soil or water. Farmers and 
sewage workers may be particularly at risk; and in the 
UK canoeing or swimming in canals and docks (for 
example during triathlons) can increase the chance of 
infection. Clinical features are very variable but may 
include fever, myalgia, conjunctivitis, rash and hepato-
splenomegaly. Meningitis, pneumonitis and myocarditis 
can also occur. The most severe manifestation is ‘Weil’s 
Disease’ – a hepatorenal syndrome with jaundice and 
acute renal failure.

An interesting recent study from Botswana suggests that 
the animal reservoir may be far more extensive than previ-
ously thought.3 The researchers collected 289 dead wild 
animals from the Chobe area of northern Botswana over a 
5-year period, representing 69 separate species. Kidneys 
were removed within 24 hours of death and frozen. Ex-
tracts were later tested for Leptospiral DNA. High rates of 
carriage were found – 11/35 (31%) mammals, 5/18 (28%) 
birds, and 1/16 (6%) reptiles. Particular animals previously 
not thought to carry Leptospira species included warthogs, 
mongeese, aardvarks, bats, owls, and snakes.

This fascinating study gives worrying results, showing 
that the leptospiral reservoir is far more extensive than 
previously thought. We need to rethink our standard ideas 
of leptospiral risk transmission, and increase our index of 
suspicion for leptospirosis in febrile patients in the tropics.

The end of schistosomiasis?
The global control, and even eradication, of schistosomia-
sis has been a long-term aim of the World Health Orga-
nization (WHO). A recent cornerstone of prevention has 
been population treatment with praziquantel – usually 40 
mg/kg once or twice yearly. This ‘mass drug administra-
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Treating thyrotoxicosis

Overactivity of the thyroid gland (thyrotoxicosis) may be 
due to various thyroid pathologies – for example toxic 
adenoma, multinodular goitre, and thyroiditis. By far the 
commonest cause is however Grave’s Disease, which is 
autoimmune mediated and may be associated with eye 
abnormalities (‘Graves ophthalmopathy’ or ‘dysthyroid 
eye disease’).

Managing thyrotoxicosis due to Grave’s Disease can 
be challenging in tropical countries. With adequate re-
sources the choices include thyroidectomy, radioiodine 
and antithyroid drugs. In Western adequately resourced 
countries, radioiodine is widely used – certainly it is 
considered for all men and post-menopausal women. 
Surgery is usually reserved for toxic patients with large 
goitres, particularly with compressive symptoms. Nowa-
days, a total removal is favoured, with routine post-
operative long-term thyroxine replacement. Anti-thyroid 
drugs (usually carbimazole) are used for those without 
indications above for surgery or radioiodine. Though 
convenient, drug treatment has to be prolonged (12 to 
18 months), and after withdrawal there is a variable 
but high (around 30%) risk of relapse, following which 
surgery or radioiodine is usually advised.

In African countries, where resources are usually 
limited, radioiodine treatment is often not available. 
Most tropical surgeons are well able to perform a thy-
roidectomy, but there is good evidence that operative 
complications are high unless surgeons are experienced 
and performing frequent thyroid removals. Anti-thyroid 
drugs are therefore the usual form of treatment. But how 
should these be used?

In Europe, there is a debate amongst endocrinolo-
gists as to whether carbimazole should be given by the 
‘block-replace’ or ‘titration’ method. The latter involves 
giving high doses initially (usually 40 mg daily), and then 
reducing as the patient improves clinically and biochemi-
cally. Eventually, a maintenance dose of 5 to 10 mg daily 
is achieved and continued, usually for 12 to 18 months 
before a trial of withdrawal. The ‘block-replace’ system 
involves giving an initial ‘block’ dose of carbimazole 
(again typically 40 mg daily) for a month or so, and then 
adding in a ‘replace’ dose of thyroxine (usually 150µg 
daily), with continuation of the full carbimazole dose. 
These drugs are then continued for the full duration of 
treatment – in other words, the thyroid gland over-secre-
tion is totally blocked by high-dose carbimazole, with 
thyroxine given to correct the induced hypothyroid state.
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tion’ (MDA) programme has had greatly increased funding 
in recent years – perhaps related to schistosomiasis being 
allocated a ‘neglected tropical disease’ (NTD).

However, MDA alone is unlikely to eliminate schis-
tosomiasis, and this has been described as an ‘auda-
cious goal’ in a recent Lancet review.4 Firstly, there is 
uncertainty as to whether the WHO-recommended 
dose of 40 mg/kg for MDA is sufficient (60 mg/kg has 
been suggested), and also how often doses should be 
repeated. Additionally, with any population-based treat-
ment programme, there will always be subjects lost to 
treatment. In some countries at high-risk, less than 50% 
treatment rates have been recorded. Even in those who 
receive treatment, high rates of re-infection may reduce 
the programme’s effectiveness.

Remoteness of at-risk populations, poor nutrition and 
poverty are all major issues in schistosomiasis control; 
and cannot be tackled by simple institution of MDA. 
Programmes need to include attacks on transmission by 
snail control, as well as treating infected human hosts.

The one country which has succeeded in controlling 
schistosomiasis is China – but this is as a result of a one 
billion dollar investment, with 200 000 full-time staff, 
and an annual operating budget of $120 million. Can 
any African country match this level of political will or 
financial commitment?
Professor Geoff Gill, Liverpool School of Tropical 
Medicine and University Hospital Aintree, UK
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Human papillomavirus
Human papillomavirus (HPV) takes a serious toll in 
sub-Saharan Africa. Invasive cervical cancer, associ-
ated with certain high-risk types of HPV, is the most 
common cancer diagnosed in women in sub-Saharan 
Africa. More than 75 000 new cases are reported every 
year and cervical cancer is the leading cause of cancer 
death in women with more than 50 000 deaths per year.1 
Although 9% of the world’s female population age >15 
years lives in sub-Saharan Africa, 14% of the world’s cer-
vical cancer cases and 18% of the world’s cervical can-
cer deaths occurred in the region in 2008 (latest data).1 
There is significant regional variation, with Eastern and 
Western Africa showing the highest incidences of HPV 
infection and cervical cancer. Sadly, the situation is not 
expected to improve in the coming decades. Because 
of aging, population growth, lack of access to preven-
tion and treatment services, and the HIV/AIDS epidemic 
(HIV-infected women are at higher risk for HPV infec-
tion), HPV-related illnesses and deaths are expected to 

increase over the next 20 years.
However grim this outlook appears, there are many 

strategies that can be implemented now to reduce this 
excessive burden of disease. The World Health Organi-
zation (WHO) recently published a new guide to com-
prehensive cervical cancer control.2 It emphasises the 
need to vaccinate 9 to 13-year old girls with two doses 
of HPV vaccine; use HPV tests to screen women for cer-
vical cancer prevention; and communicate more widely 
to reach women throughout their lives with HPV pre-
vention and cancer treatment information. One unusual 
fact about HPV is that nearly all sexually active people 
– both women and men - will become infected at some 
point in their lives, unless they are vaccinated against 
that strain of HPV (there are more than 100 types of 
HPV and about one-third are sexually transmitted), but 
most individuals will shed the virus and never know 
they were infected. It is most often a transient infec-
tion. However, in some cases the virus remains and can 
cause disease. HPV genotypes 6 and 11 are associated 
with the majority of genital warts, and less commonly 
with recurrent respiratory papillomatosis. Types 16 and 
18 are associated with about 70% of cervical cancers. 
HPV infection is also associated with anal, oropharyn-
geal, vaginal, vulvar, and penile cancers.1

Human papillomavirus prevention
Primary prevention of HPV includes risk avoidance 
through education about HPV transmission, use of 
condoms, male circumcision, combination antiretroviral 
treatment for AIDS, and vaccination. WHO recommends 
countries consider introducing HPV vaccination when 
cervical cancer or other HPV-related diseases, or both, 
constitute a public health priority; when vaccine intro-
duction is programmatically feasible; when sustainable 
financing can be assured; and the cost-effectiveness of 
vaccination strategies in the country or region has been 
considered.2 WHO recommends all girls age 9-13 years 
be vaccinated, and if the first dose is received before age 
15, a two-dose schedule with six months between doses 
can be followed. Females older than 15 years should 
receive three doses of vaccine. In addition to the bivalent 
and quadrivalent vaccines effective against HPV types 16, 
18 (Cervarix), and 16, 18, 6 and 11 (Gardasil) respec-
tively, a nonavalent vaccine (Gardasil 9) is now available 
that protects against HPV types 6, 11, 16, 18, 31, 33, 45, 
52, and 58.3 Research is underway to reduce production 
and delivery costs of HPV vaccines, including alternative 
dosing schedules and combining HPV vaccine with exist-
ing vaccines for measles and typhoid.4

One of the major challenges of HPV vaccination 
programmes is reaching girls ages 9-13. This age group is 
not the focus of most public health vaccination cam-
paigns. While school-based vaccinations campaigns are 
effective, they must be supplemented by efforts to reach 
girls who cannot attend school due to distance, poverty, 
or gender issues.5 Ongoing research on HPV vaccines is 
yielding new strategies. For example, the Global Alliance 
for Vaccines Initiative (GAVI) has supported HPV vaccine 
delivery in eligible low- and middle-income countries 
since 2013, offering significantly reduced cost or free 
vaccine.6 The Alliance requires that an additional inter-
vention be offered along with the HPV vaccine. Some 
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of the interventions that have been tried include iron 
and folic acid supplementation, voucher delivery and 
cash transfers, hand washing and soap provision, vision 
screening, promotion of physical activity/exercise, men-
strual hygiene education, sexual and reproductive health 
education, HIV prevention activities, and condom pro-
motion and education. An analysis of these additional in-
terventions found some were beneficial, but few showed 
consistent positive impact.6 It is important that ancillary 
programmes be locally appropriate and relevant.

School-based vaccination programmes can be very 
effective, especially where female enrolment is high. A 
study in Uganda comparing a grade-based vaccination 
effort with an age-based strategy found the grade-based 
strategy was most effective.7 Using existing school and 
health systems, the programme was able to vaccinate 
more girls based on their grade, in part because most 
teachers, students and some parents did not know the 
correct age of the girls. A programme in South Africa link-
ing cervical cancer screening in adult women with vacci-
nation of school girls found the strategy to be acceptable 
and effective.8 Girls in grades 4-7 at ten primary schools 
and their female parents/guardians took part in the study 
which offered the girls HPV vaccination and invited the 
adults to participate in cervical cancer self-screening. Of 
the 1654 girls invited, 1059 girls gave consent, and 1053 
(99.4%) received the first dose of HPV vaccine. Vaccine 
completion rates were highest in the eight schools that 
completed the vaccination programme in one calendar 
year (86.5%). Of the 569 female adults invited to self-
screen, 253 (44.5%) returned screen tests; 169 (66.8%) 
tested negative and 75 (29.6%) tested positive for any 
high-risk HPV. This novel strategy proved very successful 
at vaccinating girls and improving cervical cancer educa-
tion and screening among adult women.

While boys and men have not yet been the target 
of HPV vaccination campaigns in sub-Saharan Africa 
(boys are included in HPV vaccination campaigns in the 
United States and several other countries), men are at 
risk for HPV. A systematic review of 11 studies involving 
9342 men in sub-Saharan Africa found that pooled preva-
lence of any HPV was 78.2% among HIV-positive men 
and 49.4% among HIV negative men.9 Limiting results to 
polymerase chain reaction (PCR)-based studies, pooled 
prevalence of any HPV was 84.5% among HIV-positive 
and 56.4% among HIV-negative men. Of the HPV types 
included in the nonavalent vaccine, high-risk types 16 
and 52 and low-risk type 6 were most common. The high 
levels of HPV infection in men could contribute to high 
rates of penile and cervical cancer. Another target group 
for HPV vaccination is men who have sex with men 
(MSM). They are at very high-risk for HPV-associated anal 
cancer.5 Vaccinating boys - and all adolescents, regard-
less of gender or sexual orientation - against HPV could 
reduce the burden of HPV-related diseases.

Human papillomavirus screening
The other important piece of cervical cancer prevention 
is screening. Cytology (Pap smear) screening is largely 
too expensive and the requirements too challenging to 
be widely used in sub-Saharan Africa. The best alterna-
tives are Visual Inspection with Acetic Acid (VIA) and 

HPV testing. It is critical that screening programmes 
be linked to other services, such as contraception and 
HIV testing and treatment, to improve access and to 
make most efficient use of resources.10 The improved 
access and normalisation of HIV testing and treatment 
in the region provides a much-needed opportunity 
to offer HPV-related screening, testing and education 
services. Several studies have shown that knowledge of 
HPV-related illness and vaccination is low, but people 
are very receptive to learning about HPV and receiving 
vaccination. A study of 575 rural and urban women in 
the Kilimanjaro Region of Tanzania found that 82% had 
heard of cervical cancer, but only 6% reported receiv-
ing any screening.11 Both urban and rural women had 
low knowledge of HPV vaccination, but 93% reported 
they would be accepting if the vaccine was available. 
Research also shows that women are accepting of 
self-collection of cervical samples, which can facilitate 
HPV testing. A study in Pretoria, South Africa compared 
women’s attitudes towards clinician-collected cervical 
samples and self-collection using a tampon.12 Of the 
325 women studied, 179 (55.4%) preferred the clini-
cian-collected method and 144 (44.5%) preferred the 
tampon method. Those preferring the clinician-collected 
method said they ‘felt very well cared for’, but most 
women (80.3%) were willing to collect the tampon at 
home and bring it to the clinic. Self-collected specimens 
offer a realistic alternative for those not wanted a pelvic 
exam or who prefer home collection.

Given some of the difficulties explained above sur-
rounding HPV-related disease prevention, testing and 
treatment, what is realistic in sub-Saharan Africa? The 
challenges seem daunting. But, remember when ex-
perts asserted that HIV/AIDS prevention and treatment 
services were too costly and difficult to undertake in 
Africa? They have been soundly proven wrong. Accord-
ing to a recent analysis, it would cost less than US$10 
per woman screened to significantly decrease the cervi-
cal cancer deaths that will occur in sub-Saharan Africa 
over the next ten years.13 Add to that the benefits of HPV 
vaccination for future generations and the cost-benefit 
becomes clear.
Barbara C. Shane, MPH
International Health Consultant in Reproductive Health 
Bainbridge Island, WA USA
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Management of severe bacterial infections 
in newborns and young infants

There has been a substantial reduction in mortality in 
children under 5-years-old in low- and middle-income 
countries over the past decade, but less so in young 
infants, especially neonates.1 Neonatal mortality de-
creased at an annual rate of 2.9% compared with 4.9% 
for young infants 1–59 months of age.1 Up to half of the 
deaths in newborns may be owing to infections such as 
pneumonia, sepsis and meningitis. The risk of moder-
ate–severe neurodevelopmental impairment in survivors 
of neonatal meningitis is estimated to be 23% (95% CI 
19–26), and 16% (6–27%) following neonatal tetanus.2 
Data are lacking for neonatal sepsis and pneumonia.

The World Health Organization (WHO) recommends 
referral to hospital for neonates and young infants with 
clinical signs of possible serious bacterial infection (pPSB) 
and treatment with IM/IV procaine benzylpenicillin or 
ampicillin and gentamicin for 7 days.3 However, many 
families (up to 60%) do not wish their infants to go to 
hospital for a number of reasons including difficulty 
with transport, cost and cultural attitudes, especially for 
postnatal mothers; also, many are unaware of the risk of 
severe infections in young infants. 

There have been a number of initiatives to reduce mor-
tality from sepsis in young infants including identification 
of clinical signs of severe illness;4,5 management of infants 
in the community or at home by community health work-
ers (CHWs),6,7 and the use of different antibiotic regimens, 
especially those requiring fewer parenteral injections.8–12

In a study to investigate clinical signs that predict 
severe illness in children under 2-months undertaken in 
Bangladesh, Bolivia, Ghana, India, Pakistan, and South 
Africa, the following seven signs were found to have a 
sensitivity and specificity of 85% and 75%, respectively: 
history of difficulty in feeding, history of convulsions, 
movement only when stimulated, respiratory rate of ≥60 
breaths per minute, severe chest indrawing and tempera-
ture ≥37.5°C or below 35.5°C.5

An investigation of community-based treatment of 
pSBI in 434 infants was undertaken in Karachi, Pakistan 
using three antibiotic regimens: 1. (n=145) IM procaine 
penicillin and gentamicin (PEN/GENT, reference arm); 
2. (n=145), ceftriaxone (CEFX); and 3. (n=143), oral 
trimethoprim-sulfamethoxazole and gentamicin (TMP-

SMX/GENT), all given for 7 days.8 Treatment failure was 
significantly greater in the TMP-SM/GENT group (RR 
2.03, 95% CI 1.09–3.79) compared with PEN/GENT, 
but there was no significant difference between CEFX 
and PEN/GENT. By 14 days, there had been two deaths 
in the PEN/GENT, three in the CEFX and 11 in the TMP-
SMX/GENT groups.

Two recent randomised trials undertaken by the 
African Neonatal Sepsis Trial (AFRINEST) group pro-
vide further information on antibiotic regimens. Both 
studies were undertaken by CHWs in the Democratic 
Republic of Congo (one site), Kenya (one site) and Ni-
geria (three sites), and have essentially similar meth-
ods. In the first study (2011–13), CHWs followed-up 
all births in their community, identified unwell young 
infants and referred them to a study nurse.11 Infants 
(0–59 days) with fast breathing (≥60 per minute), 
as a single sign of illness, with no signs of clinical 
severe infection, whose parents refused referral to 
hospital, were randomised to receive either PEN/
GENT (reference group) once daily or oral amoxicillin 
(AMOX) twice per day, both for 7 days. The primary 
outcome was treatment failure by day 8, viz clinical 
deterioration, development of a serious adverse event 
(including death), persistence of fast breathing by day 
4 or recurrence up to day 8. In the PEN/GENT group 
(n=1061) 234 infants (22%) failed treatment and 221 
(19%) in the AMOX group (n=1145). In the PEN/
GENT group, 18% had persistent fast breathing on 
day 4 and 16% in the AMOX group. Four infants died 
within 15 days of follow-up in each group. Essen-
tially, this study demonstrates that young infants with 
fast breathing alone may be safely treated with oral 
antibiotics (which had good adherence to treatment), 
and probably do not need to be referred to hospital 
unless further symptoms or deterioration occurs. 
However, because the cause of the fast breathing is 
not known, which in neonates could be owing to 
transient tachypnoea of the newborn, and in older 
infants a viral infection, there is no evidence that the 
treatment influenced the outcome.13

In the second study, four antibiotic regimens were 
administered to infants 0–6 and 7–59 days of age who 
had clinical signs of severe infection, viz stopped 
feeding well, movement only when stimulated, severe 
chest indrawing and temperature ≥38.0°C or <35.5°C, 
without signs of critical illness, whose parents refused 
referral to hospital.12 The infants were randomised 
to PEN/GENT for 7 days (group A, reference group); 
GENT and oral amoxicillin for 7 days (group B); PEN/
GENT for 2 days followed by oral amoxicillin for 5 
days (group C); and GENT for 2 days and oral amoxi-
cillin for 7 days (group D). Primary outcome was treat-
ment failure by day 8, defined as clinical deterioration, 
a serious adverse event (including death), no improve-
ment by day 4 or not cured by day 8. Failed treatment 
occurred in 67 of 828 (8%) infants in group A, 51 of 
826 (6%) in group B, 65 of 862 (7.5%) in group C, and 
46 of 848 (5%) in group D. During 15-days of follow-
up, 12 infants died in group A (1%), 10 (1%) in group 
B, 20 (2%) in group C, and 11 (1%) in group D. The 
three simplified regimens were as effective as group 
A and there was more adherence to treatment in the 
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former. The study demonstrates that infants with pSBI 
but without signs of critical illness can be treated as 
outpatients when referral to hospital is not possible. 
However, as mortality rates were low and infants were 
selected on the basis of just four clinical criteria, this 
might have biased the study groups towards infants 
with less severe illness.13 Further studies are required 
which include infants with more severe illness and 
biomarkers for bacterial infection. Two similar on-
going trials will substantially increase the power of 
the above two studies, especially providing the oppor-
tunity to analyse newborns and infants of 1–59 
months separately.9,10 

There is much concern regarding development of 
antibiotic resistance to drugs commonly advised for 
treatment of sepsis in low- and middle-income countries. 
A systematic review of community-acquired neonatal 
and infant sepsis in developing countries was undertaken 
with reference to antibiotic combinations recommended 
by WHO, viz PEN/ampicillin/GENT, chloramphenicol 
and benzyl penicillin (CHLOR/PEN), and third-generation 
cephalosporins (CEFX).14 Nineteen studies were identi-
fied from 13 countries and included 4000 blood-culture 
isolates. For neonates, Staphylococcus aureus, Klebsiella 
spp. and Escherichia coli accounted for 55% (39–70) of 
culture-positive sepsis, and, for infants, S aureus, E.coli, 
Klebsiella spp., Streptococcus pneumonia and Salmo-
nella spp. accounted for 59% (26–92) of culture-positive 
sepsis. In infants aged 1–12 months, in vitro susceptibility 
to PEN/GENT, CHLORO/PEN and CEFX were 63%, 47% 
and 64%, respectively. There were high rates of commu-
nity-acquired resistance by Klebsiella spp. and S. aureus, 
and CEFX seems no more effective for treating sepsis than 
PEN/GENT. There is an urgent need for consideration of 
bacterial resistance to the standard antibiotics advised by 
WHO for treating severe infections in young infants so 
that alternative second-line drugs can be identified.
JBS Coulter
Honorary Clinical Lecturer in Tropical Child Health, 
Liverpool School of Tropical Medicine, UK
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