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Pharmacy Review
Several years ago I wrote about a new method for disin-
fecting water using nothing more than sunlight and old 
plastic bottles. The method has been further developed 
over the past few years and now an update is needed. 
The basic method is now called SODIS (solar water dis-
infection).

A study published in the American Journal of Tropical 
Medicine and Hygiene1 looked at the effectiveness of 
the method in laboratory conditions and in natural sun-
light. Two-litre polyethylene terephthalate (PET) bottles 
of water were contaminated with different pathogens 
and exposed to natural sunlight and to artificial ultra-
violet (UV) light.

Duplicate bottles were used with additives to see 
if the effectiveness of the method could be improved. 
Some bottles had added lime juice (equivalent to one 
lime in each 2 litres of water), others had added slurry 
made from pulping whole limes (about one lime in 
2 litres) including the rind. Limes were chosen as they 
are widely available in tropical countries, and because 
they contain chemicals known as psoralens that disrupt 
DNA in the presence of UV light. PET plastic allows the 
correct frequency of UV light to pass through.

The results showed that the lime slurry killed all de-
tectable Escherichia coli bacteria (a common contami-
nant of water polluted by human faeces) in 30 minutes 
of sunlight exposure, and killed off nearly all the 
bacteria in the dark. The lime juice killed off all detect-
able bacteria in 2.5 hours in sunlight, and nearly all in 
30 minutes. The bottles without the lime juice took 2.5 
hours to kill off all the bacteria, and after 30 minutes 
only half the bacteria were killed.

Another set of bottles were contaminated with MS2 
virus; it took 6 hours to kill all measurable viruses with 
both lime juice and lime slurry, and the bottles con-
taining lime slurry were disinfected after 2.5 hours in 
sunlight. 

Another set of bottles were contaminated with 
murine norovirus (norovirus is a common cause of 
diarrhoea and vomiting), but the SODIS  technique was 
not effective with either lime juice or lime slurry. This 
is possibly because the virus contains no DNA. SODIS 
works best in full sunlight, on cloudy days there is not 
enough UV light to kill bacteria, but as lime slurry was 
effective even in the dark, it shows that this technique is 
effective in decontaminating water polluted by bacteria.

Another paper on SODIS2 looked at ways of reduc-
ing the cloudiness of water. Suspended clay from soil 
makes some water cloudy and reduces the effect of UV 
light. Water needs to be substantially clear in order for 
sufficient light to pass through and kill bacteria. Sodium 
chloride (NaCl, common salt) is effective in making 
some clay settle from the water, leaving it sufficiently 
clear to be effective. The paper looked at the effect of 
different concentrations of NaCl on the different types 
of clay that are commonly found in water.

The addition of NaCl at a concentration of 1 g/litre 
was effective in clearing water containing bentonite 
(one of the clays studied), but not the other clays. NaCl 
solutions of this strength taste salty, but are palatable, 
and not harmful to health. Water containing this much 
salt is not suitable for making tea, but as water is boiled 
for tea (or coffee) the method is unnecessary as boiling 
the water for a few moments is sufficient to kill off all 
the bacteria.

These advances of SODIS show that it can be used 
in some areas with cloudy water (1 g/litre is about the 
same as half a teaspoon of salt in a 2-litre bottle), and 
that adding lime pulp reduces the time needed to disin-
fect water contaminated by bacteria from 2.5 hours to 
30 minutes. Cold water can be made fit to drink without 
having to boil it and then allowing it to cool

I cannot allow 2012 to pass without mentioning the 
Olympic Games. In the next few months, London and 
other parts of the UK will see a large increase in the 
number of people who do not have English as their first 
language. The Olympic village in London has a medical 
centre staffed by volunteer medical staff including phar-
macists who will be dealing with athletes and visitors 
from hundreds of different countries and will be faced 
with the task of labelling medicines in a way that the 
patients will be able to understand.

Poor health literacy – an inability to understand 
either written or spoken health-related information – is 
a problem in most countries. Several studies have been 
done in the USA looking at different methods of making 
instructions on prescribed medicines easier to under-
stand. An early Canadian study3 looked at the effects 
of adding simple line drawings to the warning labels 
of medications (e.g. a cocktail glass crossed out for ‘no 
alcohol’). The illustrations used made no difference in 
the understanding of the labels, largely I expect because 
the drawings were of such poor quality that there were 
incomprehensible.

A recent study4 looked at three different ways of 
labelling the basic instructions for taking medicines: 
standard labelling (e.g. take two tablets twice a day); 
patient centred labelling (e.g., take two tablets in the 
morning and two tablets at bedtime); graphic represen-
tation of four boxes each representing different times 
of day (morning, mid-day, evening, night) with the ap-
propriate number written in the corresponding box, the 
blank boxes being blacked out (e.g. 2nn2).

The study showed that the graphic representation 
helped with more complicated dose regimens (e.g., 
two tablets twice daily), but had no effect on simpler 
regimens (e.g. one tablet at night). 

A study using information leaflets for individual 
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patients’ medicines was published in Pharmacy and 
Therapeutics.5 The study looked at the use of pictures 
representing four different times of day with the relevant 
number of doses drawn in the boxes (e.g. round orange 
tablet in the ‘moon’ box for one tablet at night). Each 
patient had a printed sheet of all the medicines, and 
when to take them, as a reminder to supplement the 
instructions already given.

The International Pharmaceutical Federation (FIP) 
has developed a computer programme for producing 
similar dose instruction leaflets. The programme is avail-
able to download free at http://www.fip.org/files/fip/
MEPS_pictogram/Pictogram_Building.zip; the software 
uses pictures (called pictograms) to represent different 
times of day (e.g. a cockerel for morning, a moon for 
night) and pictures of spoons, tablets, drops going in the 
ear, etc for the different types of medication. The dose 
instructions are printed out (one page for each medica-
tion) and are easy to understand. There are also pictures 
showing various indications and side-effects (e.g. sleepi-
ness, diarrhoea) for the medication. The main problem 
with the programme at the moment is that it cannot 
readily be used to print labels and if a patient takes 
many different medications the correct instructions have 
to be matched with the medicines.

None of these methods is completely successful in 
getting patients to understand how many tablets to take, 
and when. The simplest system I have seen is telling 
the patient (in the correct language) and supplement-
ing it with a simple numerical instruction e.g. 2 x 3 for 
‘take 2 tablets three times daily’. Many patients who are 
illiterate are able to read and interpret numbers, which 
are universal.
Alistair Bolt, Pharmacist Practitioner,
Norfolk and Norwich University Hospital, UK
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Leprosy: disease control and the impact of 
policy changes
Leprosy has existed for thousands of years. It is a disease 
that has generated fear and stigmatised those who were 
afflicted because it was deemed incurable and caused 
significant and visible deformity. Before the Second 
World War and the introduction of drug therapy, leprosy 
transmission was prevented by active segregation of pa-

tients into leper colonies or leprosariums. Today, leprosy 
is still prevalent in many parts of the world and new 
cases continue to be detected, particularly when ac-
tively sought for. Although it is claimed to be eliminated 
as a public health problem it is still endemic in almost 
the entire African continent as well as in Latin America 
and Asia: globally, of the 130 countries that reported 
leprosy to the World Health Organization (WHO) at the 
beginning of 2011, 36 countries were from Africa.1 The 
aim of this article is to highlight the clinical diversity of 
leprosy and diagnostic difficulties, the need for long-
term care even after medical ‘cure’, and international 
policy changes that have impacted on leprosy manage-
ment and control. 

Leprosy is a chronic granulomatous infection which 
affects mainly the skin and the peripheral nerves. Nerve 
involvement and ensuing damage can be permanent 
and can lead to long-term disability. Leprosy is a con-
tagious infection and person-to-person transmission is 
believed to be via nasal droplets. Incubation periods are 
characteristically long, which is a consequence of the 
slow reproduction and immunological recognition of 
Mycobacterium leprae.

Leprosy is not easily diagnosed in its early stages. 
However, early diagnosis is important in order to pre-
vent disease transmission and the development of com-
plications. Leprosy has a wide clinical spectrum and 
disease presentation is determined by the individual’s 
cell-mediated immune response to M leprae antigenic 
determinants. Leprosy is classically described to pres-
ent with hypopigmented, anaesthetic skin patches (see 
Figure 1). However, this refers only to ‘tuberculoid’ or 
paucibacillary leprosy, which is associated with good 
cell-mediated immunity to M leprae, but does not 
take into account the other clinical subtypes of lep-
rosy. Furthermore, the patches may sometimes appear 
erythematous in lighter skin colours and anaesthesia is 
not always apparent at the earliest stages of the disease. 
The patches can be dry because of loss of sweat glands 
in the affected skin and scaly because of inflammation, 

Figure 1  Solitary, annular, hypopigmented, anaesthetic 
and dry skin lesion of tuberculoid leprosy. 
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and therefore leprosy can mimic other skin diseases 
leading to incorrect diagnosis. Multiple and giant 
patches are associated with the ‘borderline’ forms of 
the disease. Leprosy can also present with diffuse skin 
thickening associated with hair loss or multiple flesh-
coloured or erythematous papules and nodules: these 
clinical presentations are characteristic of ‘lepromatous’ 
or multibacillary leprosy, which is associated with poor 
cell-mediated immunity to M leprae and is significantly 
more infectious than paucibacillary leprosy (see Figure 
2). Whenever leprosy is suspected the patient should 
be completely undressed in order to look for any other 
signs that might provide further clues to the diagno-
sis: visible enlargement and thickening of peripheral 
nerves should be actively sought, in particular that of 
the greater auricular (see Figure 2), radiocutaneous, 
and posterior tibial nerves; the presence of neuropathic 
ulcers is indicative of established nerve damage; and 
male patients may have testicular atrophy and gyneco-
mastia secondary to hypogonadism although this is rare. 
A full motor and sensory assessment is important to es-
tablish whether nerve involvement has resulted in motor 
and sensory impairment such as wrist drop (radial nerve 
damage) or foot drop (common peroneal nerve dam-
age), claw hand (ulnar and median nerve damage) (see 
Figure 3) or claw feet (posterior tibial nerve damage). 

Two different classification systems for leprosy exist 
depending on available diagnostic facilities. In the field 
and in resource-limited limited settings, WHO has sug-
gested clinical classification according to the number 
of skin lesions present (up to five lesions is classified as 
paucibacillary and more than six lesions as multibacil-
lary leprosy).2 This system of classification places a great 
deal of emphasis on anaesthetic skin patches which are 
characteristic of tuberculoid forms of leprosy but it risks 
missing lepromatous cases of leprosy. If facilities and 
resources permit and if there is available expertise, slit 
skin smears should be taken to detect mycobacteria ba-
cilli and to assess the bacillary load or ‘bacterial index’ 

(BI). If slit skin smears are negative and there is clinical 
uncertainty of the diagnosis, skin histopathology can 
sometimes be diagnostically helpful. These tests enable 
the use of the Ridley–Jopling system of classification 
which is more robust and relies on the clinical and his-
tological features together with the bacterial index.3

Classifying leprosy is important as it determines the 
choice of multi-drug therapy (MDT) which was suc-
cessfully implemented in 1982. Prior to MDT, dapsone 
monotherapy was given for decades but was found to 
be associated with increasing rates of relapse and the 
development of drug resistance. WHO’s current recom-
mendations for MDT are combinations of monthly 
rifampicin (600 mg) and daily clofazamine (50 mg) and 
dapsone (100 mg), which are given for a minimum of 
6 and 12 months for paucibacillary and multibacillary 
leprosy respectively. Rifampicin is highly bactericidal 
and therefore patients are no longer deemed infectious 
after the first dose. The most significant change to MDT 
since its introduction was to the duration of therapy 
which was significantly shortened for multibacillary 
leprosy from 24 months or until the BI was negative 
to the current regimen of 12 months. The early longer 
MDT regimens proved to be highly effective and drug 
resistance or failure was not a significant issue. The 
current shorter regimens have been an issue of debate 
amongst leprologists as patients with multibacillary 
leprosy are at greater risk of relapse when the drugs are 
discontinued and if the mycobacteria are not completely 
eradicated.4

Even with bacteriological cure, treated patients still 
have long-term risks of serious and debilitating compli-
cations: sensory impairment can predispose to neu-
ropathic ulcers and the risk of osteomyelitis; acquired 
motor impairment can cause muscle weakness and 
contractures; and trigeminal and facial nerve involve-
ment can result in blindness. Therefore, even after 
completing MDT, leprosy patients need appropriate 
care and advice to prevent these potential complica-
tions of established nerve damage.5 In addition, there is 
the risk of ‘reactions’, which are serious immunologi-
cal phenomena that manifest as acute inflammation of 
skin and nerve lesions. There are two types of reactions: 
type 1 or ‘reversal reactions’ which are a delayed-type 
hypersensitivity reaction directed against M leprae 
antigenic determinants; and type 2 or ‘erythema nodo-
sum leprosum’ reactions which are probably immune 

Figure 2  Nodule of lepromatous leprosy seen on the ear 
and enlarged greater auricular nerve.

Figure 3  Ulnar nerve impairment with clawing of the 
lateral fingers and small muscle wasting.
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complex-mediated. Reactions are an additional and 
major cause of nerve function impairment and can oc-
cur before, during, or many years after the completion 
of MDT. Even patients who have been diagnosed and 
treated for leprosy at an early stage of their disease and 
have not developed detectable nerve impairment are at 
risk of reactions. Reactions are a significant complica-
tion of multibacillary leprosy affecting up to 30% of 
this group of patients. The management of reactions can 
be very difficult and often requires protracted courses 
of corticosteroids, particularly at high doses for type 2 
reactions. Corticosteroids are essential in the treatment 
of reactions but inevitably lead to adverse effects with 
long-term therapy. In addition, they are not always ef-
fective for all reactions, particularly ENL. Thalidomide 
is an effective alternative to corticosteroids6 but its well-
known teratogenicity has meant that regrettably many 
leprosy programmes discourage its use. It is important 
to highlight that there is no evidence to support the 
efficacy of NSAIDs (non-steroidal anti-inflammatory 
drugs) which have been erroneously advocated in some 
health documents as a substitute for corticosteroids: 
the inappropriate use of NSAIDs in managing reactions 
risks permanent nerve damage.7 The ideal scenario in 
leprosy management is that all patients receive long-
term follow-up and regular neurological assessment for 
any deterioration in sensory or motor function which 
can be indicative of a silent neuropathy. 

The success of MDT encouraged the World Health 
Assembly to strive to eliminate leprosy by the year 
2000. The WHO’s definition of leprosy elimination as 
a public health problem was achieving a prevalence of 
less than 1 case per 10 000 population.8 However, the 
use of disease prevalence as an indicator of progress in 
global leprosy control was contentious as it was based 
on a case definition of leprosy which included only 
patients newly diagnosed and registered for treatment 
during that year. It excluded patients who had com-
pleted MDT but who may have sustained nerve damage 
predisposing them to future complications and who 
were also still at risk of reactions.9 The use of this case 
definition together with the fact that patients received 
shorter MDT treatment regimens meant that the statis-
tics revealed a significant fall in the number of regis-
tered leprosy cases from 5 million in 1985 to 0.7 million 
in 2001. In reality, although improvements in leprosy 
programmes had been made during this period, the 
actual incidence of leprosy in highly endemic countries 
had not fallen during this time. Instead, the incidence of 
new cases had actually increased in the top six endemic 
countries which accounted for 88% of new cases (India, 
Nepal, Burma, Mozambique, Madagascar, and Brazil).10 

A concern for those involved in leprosy care has been 

that statistics suggesting significant improvements in 
disease prevalence risk have undermined leprosy con-
trol programmes, particularly with regard to disability 
prevention. Furthermore, after MDT for leprosy ceased 
to be closely supervised, important aspects of leprosy 
management, such as reinforcement of skin care educa-
tion and early pick up of nerve damage, were no longer 
possible. The apparent decrease in leprosy prevalence 
as well as growing awareness of the limitations of these 
earlier approaches, which focussed on decreasing the 
number of active infections with little emphasis on 
disability prevention, led to a recent change in strategy: 
WHO’s goal is now aimed at decreasing disease burden 
by reducing new cases of leprosy with grade 2 disability 
(defined as moderate disability where therapeutic ac-
tion is needed to prevent severe disability) per 100 000 
population by at least 35% in 2011–2015.11 By focusing 
efforts on reducing grade 2 disability it is hoped that 
delayed detection and treatment of leprosy, as well as 
risk of spread of infection, will be reduced.   

In summary, the cornerstones of effective manage-
ment of leprosy are early diagnosis and treatment of the 
infection, and early recognition and management of 
nerve damage combined with effective health care edu-
cation. Leprosy awareness must not diminish because 
this risks an increase in cases and increased levels of 
disability. The annual statistics of leprosy prevalence are 
encouraging but leprosy is far from being eradicated 
from many parts of Africa or elsewhere. 
Mahreen Ameen, Royal Free London NHS Fundation 
Trust, UK and former honorary consultant at ALERT 
Hospital, Addis Ababa, Ethiopia
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