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Interactions
As for vaccines in general, p.2202.
Uses and Administration
Two types of inactivated Japanese encephalitis (JE) vaccine con-
taining either the Nakayama or the Beijing-1 strain of the virus
and grown in mouse-brain tissue are generally used for active
immunisation against encephalitis due to JE virus. The Nakaya-
ma strain vaccine produced in Japan was widely available inter-
nationally, but production has been stopped. Another inactivated
JE vaccine is made in China from the Beijing-3 strain of JE virus
and grown in Syrian hamster kidney-cell cultures. This vaccine
has been replaced in the Chinese vaccination programme by a
live, attenuated JE virus (strain SA 14-14-2) vaccine that is also
produced on primary hamster cells. JE vaccines are widely used
in China, Japan and other parts of Asia where JE is endemic and
may form part of the WHO Expanded Programme on Immuni-
zation. Vaccination is recommended for visitors to rural areas of
South East Asia and the Far East where infection is endemic and
where the visit is to be for more than one month; it is also recom-
mended for shorter visits in individuals likely to be at exceptional
risk. 
In the UK adults and children over 3 years who are non-immune
travellers are usually given 3 doses each of 1 mL of the inactivat-
ed mouse-brain vaccine subcutaneously at 0, 7 to 14, and 28 to
30 days; full immunity will take up to one month to develop. A
two-dose schedule with doses given 7 to 14 days apart may pro-
vide short-term immunity but is less effective; in the USA, an
abbreviated dosage schedule with doses at 0, 7, and 14 days is
suggested if time is not available for the standard schedule. Chil-
dren under 3 years of age may be given 3 doses of 0.5 mL; in the
USA, the vaccine is not recommended for children under 1 year.
Reinforcing doses may be needed but the interval at which they
are given varies with the vaccine preparation. 
In areas where JE is endemic, primary immunisation with inacti-
vated vaccines has been given according to a different schedule.
Although the ages and schedule of subsequent boosters varies in
different countries, the same schedule is used for primary immu-
nisation. The first dose is given at age 6 months to 3 years ac-
cording to the country, but in all cases is followed by a second
dose 1 to 4 weeks later and then a third after 1 year. Live attenu-
ated Japanese encephalitis vaccines are also used, in single or 2-
dose schedules (see below), in some countries in the Far East
where disease is endemic.
◊ Inactivated Japanese encephalitis vaccines have been widely
used in Asia for some years. In Japan, the incidence of the dis-
ease has decreased since the introduction of nationwide vaccina-
tion in the mid-1960s. 
A live attenuated vaccine, SA14-14-2, is widely used in China
and is replacing the use of inactivated vaccine. Studies1,2 with the
live attenuated vaccine showed that 2 doses given a year apart
were 97% effective in an endemic region of rural China. Similar
results were obtained when the interval between doses was re-
duced to 1 to 3 months. A further case-control study3 in Nepal
found that single-dose administration was more than 99% effec-
tive. 
Other vaccines are under development including recombinant
DNA and chimeric vaccines. Recombinant vaccines delivered
using poxvirus vectors were also investigated but research ap-
pears to have been halted.4,5
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Preparations
Proprietary Preparations (details are given in Part 3)
Austral.: JE-Vax; Canad.: JE-Vax; Cz.: JE-Vax†; Thai.: JE-Vaccine; USA: JE-
Vax.

Jellyfish Venom Antisera
Antisuero contra el veneno de la medusa; Jellyfish Antivenins; Jel-
lyfish Antivenoms.

Adverse Effects and Precautions
As for antisera in general, p.2201.
Uses and Administration
An antiserum for use in the management of severe stings by the
box jellyfish or sea wasp Chironex fleckeri is available in Aus-
tralia. The preparation contains the specific antitoxic globulins
that neutralise the venom of Chironex fleckeri and is prepared
from the serum of sheep immunised with the venom of the box
jellyfish. 
Box jellyfish antivenom is usually given by the intravenous route
in a dose of 20 000 units. Alternatively, 60 000 units may be in-
jected intramuscularly.
Jellyfish stings. Many stings caused by the box jellyfish Chi-
ronex fleckeri are of little consequence and can be managed by
simple first aid measures; however, some can be rapidly fatal so
immediate assessment is vital.1 Fragments of tentacle adhering
to the skin should be inactivated by the application of vinegar or
3 to 10% acetic acid solution. Cardiopulmonary resuscitation
may be necessary in severe cases. The antiserum can be effective
if given quickly and in adequate dosage,2,3 although use is main-
ly reserved for those with cardiorespiratory instability, severe
pain refractory to opioid analgesics, or at risk of significant scar-
ring.1,3 Some experimental evidence suggested that verapamil
might be useful for treatment of the cardiotoxic effects of the
venom and allow more time for the antiserum to exert its ac-
tion,1,4 but is now considered to be contraindicated.3 Some have
suggested that the Chironex fleckeri antiserum may be effective
for severe envenomation by related species.3,5 
Irukandji syndrome consists of several hypercatecholaminergic
symptoms (such as generalised pain, distress, hypertension, car-
diomyopathy, and pulmonary oedema) arising from envenoma-
tion with the small box jellyfish Carukia barnesi.1,6 Treatment is
essentially symptomatic and supportive. The Chironex fleckeri
antivenom is not effective.3,5 Acetic acid may also be helpful for
stings by related species (see p.2244).
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Leishmaniasis Vaccines
Vacunas de la leishmaniasis.

Profile
Vaccines containing Leishmania spp. are under investigation in
an attempt to prevent cutaneous leishmaniasis.
◊ The inoculation of an infective strain of a Leishmania sp. into
the skin, a technique known as leishmanisation, has been used to
protect against cutaneous leishmaniasis (p.824). Although the
technique has been standardised it is not generally recommended
since large, slow-healing lesions have occurred in some patients.
There is currently no effective vaccine for any form of leishma-
niasis. First-generation vaccines containing killed leishmanial
promastigotes, with or without BCG as an adjuvant, have been
developed and tested in humans. These have conferred some
protection against cutaneous disease but it has waned relatively
quickly in some cases. They have not been found to confer pro-
tection against visceral leishmaniasis. New studies are ongoing
investigating the use of alum as an adjuvant. There is also further
investigation into second-generation vaccines using different ap-
proaches such as the use of surface antigens (gp63 and lipophos-
phoglycan), promastigote antigen from L. amazonensis, enzyme
receptor (LACK), Th1-driving adjuvant such as interleukin-12,
oligodeoxynucleotides with leishmanial antigens, or recom-
binant leishmanial antigen (TSA, LmSTI-1), all of which have
conferred some protection in mice. A glycoprotein-enriched L.
donovani promastigote vaccine (Leishmune®) is available for
prophylactic veterinary use in Brazil. DNA constructs encoding
gp63 and LACK have also conferred protection against L. major
in mice. A chimeric vaccine has also been developed combining
three leishmanial antigens (LeIF, LmSTI-1, and TSA) in mono-
phosphoryl lipid A adjuvant but had, at best, mixed results in tri-
als in dogs. Attenuated vaccines prepared by gene deletion have
shown promise in mice. The saliva of sandflies (the vector)
seems to enhance infectivity, and vaccines against salivary or gut
antigens of the insect have also been investigated. 
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Leprosy Vaccines
Vacunas de la lepra.

Profile
Vaccines against leprosy including those using Mycobacterium
leprae, as well as other mycobacteria, are under investigation. A
killed vaccine has been developed in India for use as an adjunct
to standard multidrug therapy in the treatment of leprosy. Al-
though studies of new vaccines are continuing, BCG vaccine
(p.2207) also appears to be effective.
◊ Leprosy vaccines are being studied both to prevent infection
with M. leprae (immunoprophylaxis) and to prevent disease in
infected individuals (immunotherapeutic). Attempts to develop a
vaccine against leprosy are based on the assumption that induc-
tion of a cell-mediated immune response to Mycobacterium lep-
rae will lead to protection against the bacillus. Several vaccines
have been studied and include BCG, BCG plus heat-killed M.
leprae, heat-killed Mycobacterium w, and ICRC (Indian Cancer
Research Centre) bacillus. The fortuitous finding that BCG vac-
cine, which is inexpensive and widely available, is effective
against leprosy has important implications for leprosy control.
Considerable immunoprophylaxis against leprosy is afforded
by BCG vaccination (see p.2207), and a study in Malawi showed
that repeated vaccination provided additional protection.1 How-
ever, the addition of killed M. leprae did not produce any further
improvement, confirming preliminary results of a study in Ven-
ezuela.2 However, in a report of their sixth meeting,3 the WHO
Technical Advisory Group on the Elimination of Leprosy report-
ed superior vaccine efficacy for BCG plus heat-killed M. leprae
than with BCG alone in a prophylactic leprosy vaccine study in
south India. The study was begun in 1991 and involved 171 400
subjects who received either BCG alone, BCG plus heat-killed
M. leprae, Mycobacterium w, ICRC bacillus, or placebo. Three
surveys of the results have since been conducted by way of fol-
low-up; the preliminary findings of the latest of these surveys
revealed that the overall efficacy rates for the vaccines were 22%
for BCG alone, 67% for BCG plus heat-killed M.leprae, 41% for
Mycobacterium w, and 51% for ICRC bacillus. Within these re-
sults, the findings specifically for efficacy in contacts of patients
with leprosy were 11% for BCG alone, 88% for BCG plus heat-
killed M. leprae, 87% for Mycobacterium w, and 11% for ICRC
bacillus. Further studies are being conducted in Brazil regarding
the use of BCG for booster doses in schoolchildren, and also for
its use in household contacts. 
Beneficial responses have been reported4-10 from the immuno-
therapeutic use of Mycobacterium w vaccine with standard
multidrug therapy (p.176) although a small increase in Type 1
lepra reactions has been observed.9-11 A similar, and possibly
identical, vaccine based on the ICRC bacillus has also been eval-
uated.12,13 Immunotherapy with BCG and heat killed M.leprae
has produced beneficial responses when given as an adjunct to
chemotherapy.14 WHO has suggested that the immunotherapeu-
tic use of vaccines may ultimately prove to be more clinically
relevant than the immunoprophylactic use,12 and high compli-
ance with immunotherapy appears to be attainable.15
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