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ABSTRACT
Objective: To review all notified cases of leprosy in
England and Wales between 1953 and 2012.
Design: National surveillance study of all reported
cases.
Setting: England and Wales.
Outcome: Number and characteristics of reported
cases.
Results: During this period, a total of 1449 leprosy
cases were notified. The incidence fell from 356 new
cases notified between 1953 and 1962 to 139 new
cases between 2003 and 2012. Where data were
available, leprosy was more common in men,
15–45 year olds and those from the Indian
subcontinent. There was considerable undernotification
in 2001–2012.
Conclusions: The high level of under-reporting
indicates a need for improved surveillance in the UK.
Public Health England, in collaboration with the UK
Panel of Leprosy opinion, has revised the UK
Memorandum on Leprosy in order to provide updated
guidance on diagnostic procedures, treatment, case
management, contact tracing and notification.

INTRODUCTION
Leprosy is a curable infectious disease caused
by the bacillus Mycobacterium leprae, which
predominantly affects the skin and superﬁcial nerves. It is a leading global cause of permanent disability from infectious disease.1 2
Although historically patients with leprosy
have been subject to stigma based on exaggerated perceptions of infectiousness,3
leprosy is not a particularly infectious
disease; only about 5% of spouses of lepromatous patients develop clinical leprosy.4
The WHO elimination target of less than
one leprosy case per 10 000 population was
met in 2000.1 Since then the global prevalence of leprosy has decreased from approximately 600 000 cases in 20015 to <200 000 in
2015.6 The signiﬁcant decrease in prevalence
since the late 1990s is due in part to the
halving of the period required to complete

Strengths and limitations of this study
▪ National surveillance study including all notified
cases; however, in recent years, there has been
undernotification of cases.
▪ The extent of clinical information reported on
each case is limited.
▪ First summary of leprosy epidemiology in the UK
for over 15 years describing trends and
characteristics of cases.

treatment for leprosy to 12 months,2 7 8
resulting in fewer people being treated at
any one time. In 2014, the highest numbers
of new cases were in India, Brazil and
Indonesia, which reported more than 10 000
cases.7
In European Union countries, only a small
number of leprosy cases are reported each
year.9–11 Autochthonous transmission is infrequent; the last conﬁrmed case of transmission within the UK was in 1954.12 A report
from France, however, suggests that transmission in a western European country can still
occur.13 Leprosy has been a notiﬁable
disease in England since 1951 but, due to
low incidence, the importance of national
surveillance has been perceived to be low
and under-reporting is likely to have
occurred.14 Notiﬁcation of cases ensures that
patients are referred to clinicians experienced in leprosy diagnosis and treatment
(known as Consultant Advisors in Leprosy in
the UK), and that timely contact tracing
around infectious cases is carried out.
Surveillance data are also important for monitoring the disease burden and epidemiology
of UK leprosy to allow appropriate targeting
of resources.
To improve leprosy case management and
notiﬁcation, Public Health England (PHE)
has revised the Memorandum on Leprosy,
which was previously published in 1997.15
This provides guidance updates on diagnosis
and treatment of patients with leprosy,
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together with case notiﬁcation procedures and surveillance.4 This report reviews the current epidemiology of
leprosy in England and Wales, the shortcomings in
recent surveillance and the measures implemented to
strengthen surveillance and control of this rare infectious disease.
METHODS
All notiﬁed cases of leprosy in England and Wales
between 1953 and 2012 were reviewed using national
surveillance data held by PHE.14 Sociodemographic and
clinical details are collected by PHE centres in close
liaison with the managing clinician using the standardised leprosy notiﬁcation form and include age, sex,
country of birth and type of disease. An audit of data
was carried out for the years 2001–2012 to determine
completeness of case numbers, given concern about
under-reporting during this period. This was done by
cross-referencing the numbers reported in the national
leprosy database with data from specialist leprosy
centres. Additional cases identiﬁed from these centres
were added to national surveillance if they had not originally been reported, but sociodemographic and clinical details were not available for these patients.
Incidence rates per 100 000 population were calculated using Ofﬁce for National Statistics mid-year population estimates as denominators16 (2011 estimates were
also used for 2012) and presented with 95% CIs.
Proportions and numbers of cases reported between
1953 and 2012 were calculated. Figures by type of
disease (tuberculoid/borderline tuberculoid (few skin
lesions containing low numbers of bacilli) and lepromatous/borderline lepromatous (a more infectious form
where numerous lesions and bacilli are present)) and
demographic characteristics were presented for 1983–
2012, where data were available. Signiﬁcant changes in
the number of leprosy notiﬁcations over time were
examined using a χ2 test for trend. p Values of less than
0.05 were considered statistically signiﬁcant. Statistical
analyses were performed using STATA V.12.0.

RESULTS
Between 1953 and 2012, a total of 1449 leprosy cases
were notiﬁed in England and Wales. The incidence fell
from 356 new cases notiﬁed between 1953 and 1962
compared with 139 new cases between 2003 and 2012
(χ2 test for trend p<0.01). Rates decreased from 0.079
(95% CI 0.071 to 0.087) new cases per 100 000 population in 1953–1962 to 0.024 (95% CI 0.02 to 0.028) new
cases per 100 000 population in 2003–2012. The decline
in rates and numbers of cases has slowed compared with
the large decreases seen between 1963–1972 and 1983–
1992 (ﬁgure 1). Of the 159 cases reported between 2001
and 2012, 57.8% (92/159) had not been notiﬁed and
were identiﬁed as a result of the audit. Despite this, all
of these patients were treated by a specialist leprosy
clinician.
Between 1983 and 2012, 396 leprosy cases were
reported in England and Wales. For cases with known
clinical information, 44.7% (119/266) were diagnosed
with lepromatous or borderline lepromatous leprosy
(ﬁgure 2). For those with a recorded sex at notiﬁcation,
63.9% (182/285) were male, and of those with a known
age, 64.6% (148/229) were aged 15–44 years. Almost
60% (128/222) of cases with a recorded country of birth
were born in South Asia, with the most common countries being India (72) and Bangladesh (24).
DISCUSSION
The decreasing global trend in leprosy rates and notiﬁcations since the 1950s has also been seen in England and
Wales. Despite this, as with the global ﬁgures, England
and Wales leprosy incidence reductions have slowed in
the last decade.2 6 The slight increase in case report
numbers seen in 2003–2012, compared with 1993–2002,
probably reﬂects under-reporting in the earlier decade;
82.6% (76/92) of the cases identiﬁed in the 2001–2012
audit were 2003–2012 cases (making 54.7% (76/139) of
the 2003–2012 cases). Therefore, the 1993–2002 period
is likely to have under-reporting as it did not have the
same level of correction for missing cases.

Figure 1 Case reports and rates
reported to national leprosy
surveillance, England and Wales,
1953–2012 (N=1449).
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Figure 2 Number of leprosy cases by type, England and Wales, 1953–2012 (N=1449).

The high proportions of cases that were male and
15–44 years old may reﬂect the reported increased risk
of leprosy in men after puberty,17 or alternatively the
demographic features of immigrants to the UK from
high incidence countries. The large proportion of UK
patients with leprosy that were born in South Asia
reﬂects the high levels of migration from this region
compared with other world regions, together with the
high leprosy burden in these countries.6
The signiﬁcant level of under-reporting in 2001–2012
highlights the current shortfalls in leprosy surveillance
and reporting systems in the UK. This may have implications for case management and resource distribution in
the future, particularly if the lack of complete surveillance and clear protocols for leprosy cases contributes to
low clinical expertise, and misdiagnosis/underdiagnosis
of cases. Although not reported to PHE by the clinician
making the initial diagnosis, the cases identiﬁed during
the audit had been managed by a Consultant Advisor in
Leprosy. This suggests that although diagnosing clinicians appeared to be aware that patients should be
treated by a specialist physician, they were unaware of
the requirement to notify or the notiﬁcation procedure.
Owing to the rarity of leprosy in the UK, however, and
consequent low clinical awareness, it is possible that
further cases were not identiﬁed. These unidentiﬁed
cases may not have received the highest standard of
treatment, in view of the failure to refer to a Consultant
Advisor in Leprosy, and appropriate contact tracing may
not have been carried out.
In addition to a probable underestimate of total case
numbers due to under-reporting, there is also a lack of
UK data on key WHO indicators for assessing leprosy
burden reduction, such as type of disease, and the presence of grade 2 disabilities (deﬁned as visible damage to
the hands and feet, such as wounds, claw hand and loss
of tissue4). Despite surveillance data from the WHO
indicating continued global decreases in leprosy prevalence and incidence, comprehensive surveillance on the
key indicators from all world regions is also necessary to
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monitor progress towards further burden reduction
targets. Recent WHO reports indicate that leprosy data
are not available for most of Europe, North America
and numerous countries in Asia.18 This UK report and
audit of cases will contribute to European ﬁgures for
WHO assessment, and highlights the potential for other
European countries to provide similar data. Complete
case reporting in other parts of Europe will also enable
a better understanding of the impact of changes in
countries with the highest leprosy burden and shifting
migration patterns over time on the epidemiology of
leprosy in Europe.10 11 19
As the incidence of leprosy further decreases, there is
a risk that the number of clinicians with expertise in its
management will diminish.20 Future clinical training in
leprosy management needs to be addressed in the UK
and across Europe if a high standard of patient care is to
be maintained.
As leprosy is rare in the UK, it is important to increase
healthcare workers’ awareness of the disease to ensure
that patients do not experience stigma and delayed diagnosis.10 20 21 Increased clinical understanding will allow
rapid diagnosis and appropriate treatment from, or in
conjunction with, an experienced Consultant Advisor in
Leprosy. This will help reduce the likelihood of severe
neurological damage and grade 2 disabilities and ensure
that timely contact tracing around infectious cases is
carried out to prevent the possibility of onward transmission. Public and healthcare worker access to updated
leprosy information, and clear guidance on public
health action around leprosy, will enable an increased
understanding of leprosy and its low infectiousness. This
will help to consolidate efforts by leprosy organisations
to dispel stigma around leprosy.10 22 23
PHE, in collaboration with the UK Panel of Leprosy
opinion, has revised the Memorandum on Leprosy4 in
order to provide the most up to date national guidance
on diagnostic procedures, treatment, case management,
contact tracing and notiﬁcation. In addition to a recommended code of practice for case management and
3
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notiﬁcation, it outlines the natural history of leprosy, and
lists contact details of specialist Consultant Advisors in
Leprosy and sources of further information. The
Memorandum outlines steps that have been taken to
strengthen and simplify national surveillance while safeguarding patient conﬁdentiality. The Memorandum is
published on the PHE website and revised as needed to
keep abreast of changes in advice on clinical and public
health management as well as relevant changes to the
health service.
The prevalence of leprosy in high-income countries is
extremely low. Nevertheless, national surveillance
systems need to be robust and reliable so as to identify
all cases and reduce the likelihood, however unexpected, of onward transmission. Health services in low
prevalence parts of the world, such as Europe, should
continue to support the maintenance of clinical and
public health expertise, surveillance, and research into
leprosy in order to contribute to further reducing the
global burden of leprosy.

REFERENCES

Acknowledgements For their assistance in the audit of leprosy cases, the
authors would like to thank: Professor Diana Lockwood, Consultant
leprologist and Consultant Advisor in Leprosy, Hospital of Tropical Diseases
and London School of Tropical Medicine and Hygiene; Dr Nick Beeching,
Consultant Advisor in Leprosy, Liverpool School of Tropical Medicine and
Royal Liverpool University Hospital; Dr Christopher Ellis, Consultant Advisor
in Leprosy, Birmingham Heartlands Hospital.

12.

Contributors The project was suggested by IA. The first full draft of the
manuscript was written by NF. All authors contributed to refining the idea,
revising the manuscript and have agreed the final version.
Funding This research received no specific grant from any funding agency in
the public, commercial or not-for-profit sectors.

1.
2.
3.
4.

5.
6.
7.
8.
9.
10.
11.

13.
14.
15.
16.
17.
18.

Competing interests None declared.
Provenance and peer review Not commissioned; externally peer reviewed.
Data sharing statement No additional data are available.
Open Access This is an Open Access article distributed in accordance with
the Creative Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this work noncommercially, and license their derivative works on different terms, provided
the original work is properly cited and the use is non-commercial. See: http://
creativecommons.org/licenses/by-nc/4.0/

4

19.
20.
21.
22.
23.

WHO. Enhanced global strategy for further reducing the
disease burden due to leprosy: 2011–2015. New Delhi: World
Health Organization Regional Office for South-East Asia, 2009.
Rodrigues LC, Lockwood DNJ. Leprosy now: epidemiology,
progress, challenges, and research gaps. Lancet Infect Dis
2011;11:464–70.
Richardus JH. Risk factors for the development of clinical leprosy
among contacts, and their relevance for targeted interventions. Lepr
Rev 2004;75:310–26.
Public Health England. Memorandum on Leprosy. https://www.gov.
uk/government/uploads/system/uploads/attachment_data/file/
334363/Memorandum_on_leprosy_2012.pdf (accessed 19 Jan
2015).
WHO. Leprosy Global Situation. Wkly Epidemiol Rec 2002;77:1–8.
[No authors listed]. Global leprosy update, 2014: need for early case
detection. Wkly Epidemiol Rec 2015;90:461–74.
Naafs B. Treatment of Leprosy: science or politics? Trop Med Int
Health 2006;11:268–78.
WHO. Seventh WHO Expert Committee on Leprosy. WHO Technical
Report Series 874. 1998 (accessed 22 Oct 2012).
Twisselmann B. Infectious diseases imported into Germany 1999.
Euro Surveill 2000;4:1549.
De Groot R, Van Brakel WH, De Vries HJC. Social implications of
leprosy in the Netherlands—stigma among ex-leprosy patients in a
non-endemic setting. Lepr Rev 2011;82:168.
Contreras-Steyls M, López-Navarro N, Herrera-Acosta E et al. [The
current challenge of imported leprosy in Spain: a study of 7 cases].
Actas Dermosifiliogr 2011;102:106–13.
Gill AL, Gill GV, Beeching NJ. Familial transmission of leprosy in
post-war Britain—discrimination and dissent. QJM 2008;101:
407–13.
Ezzedine K, Malvy D, Beylot C, et al. Autochthonous leprosy in
metropolitan France presenting with a diffuse infiltration of the face
and febrile illness. Int J Dermatol 2009;48:69–72.
Van Buynder P, Eccleston J, Leese J, et al. Leprosy in England and
Wales. Commun Dis Public Health 1999;2:119–21.
WHO. Memorandum of leprosy. London/Cardiff: Department of
Health and the Welsh Office, 1997.
Office for National Statistics. ONS Population Estimates. 2012. http://
www.ons.gov.uk/ons/taxonomy/index.html?nscl=Population
+Estimates (accessed 19 Oct 2012).
Lockwood DNJ, Britton W. Leprosy. Lancet 2004;343:1209–19.
WHO. Leprosy prevalence rates. Data reported to WHO as of
beginning January 2011. 2011. http://www.who.int/lep/situation/
Leprosy_PR_2010.pdf (accessed 19 Oct 2012).
Field V, Gautret P, Schlagenhauf P et al. Travel and migration
associated infectious diseases morbidity in Europe, 2008. BMC
Infect Dis 2010;10:330.
Forno C, Häusermann P, Hatz C, et al. The difficulty in diagnosis
and treatment of leprosy. J Travel Med 2010;17:281–3.
Harman KE, Lockwood DNJ, Black MM. Never take things at face
value. Lancet 1998;352:1190.
International Federation of Anti-Leprosy Associations. 2012. http://
www.ilep.org.uk/ (accessed 19 Oct 2012).
The Leprosy Mission. 2012. http://www.leprosymission.org.uk/
(accessed 19 Oct 2012).

Fulton N, et al. BMJ Open 2016;6:e010608. doi:10.1136/bmjopen-2015-010608

