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Introduction

Leprosy o
e Oldest disease known to nb&

* Origin ?? Egypt, Indl%p‘&@ﬁ B.C)
* Crusade, middle egs“?go %urope highest
prevalence (1C@6>@9$ards)

 Remained an an e;g;@fmmg diseases for decades

. Patlents\\@hg;cfgi‘ from stigma and segregation




Leprosy care in Ethigpia

o
x @ '\Q

The first infectious disease thatCEtbmpla launched
a National Control Pro gram@u]gported by the
UNICEF (1948, Emperor Ha&g@el&‘%le 1)

Country wide VGI”[ICE}\L}E@Q{TOS}I Control Program
(1970 -1994) &0 oQ

Integrated w1thz}ﬁ1é5§eneral health care system
from 1995 @Rgéids

Orthod&g&%b%lrch (Gabre-kiristos) the first shelter




In 1930 leprosaria was built by the help of the Sudan Interior
Mission which was named after the Princess Zenebework




The Princess Zenebework; modified with new buildings and renamed All
African Leprosy Rehabilitation and Training center ( ALEél?,l’) in 1965.




Armour Hansen Research Institute (AHRI) ; was built in1966, to enlarge

knowledge of leprosy through basic reseaoréh




Leprosy...

Prevalence Qoibf@

* Globally, dramatic é?@@fease within

the past 10-15 y@;ﬂgﬁe from millions

to few hundrg\éf glz?ousands (because of

MDT) ée@\\oq
* In Ethl@ﬁl@@o 6/10,000

. New@cz@\é’e detection 4-5000/year




Leprosy...

o)
Eg@il@qg"y
0\% @erhard Henrik
<<‘?’ Armauer Hansen
discovered the
etiologic agent
Mycobacterium
Leprae 1in 1873




Mycobacterium Leprae

.. : 7o '\Q
Gram positive, Acid fast Q D
c11- N
bacilli Q)C) ‘]C/b
Divides by binary fission (12- @@@ q’/\'
14 days) Q
é?ps o

Obligate intracellular orgamsm

Cannot be cultured 1n vitro, Q)\ << Inner layer of wall

mice foot pad 1noculat10n8\(\ ,bf%ytoplasm
AN

Outer layer of wall

Mildly infectious o \OQ «— Membrane
Preference for cool paﬁ} of
the body <37°C \30 ° ’
Invades skin gﬁ'g R&l heral
nerves 6@\%

v

Phenolic glycolipid I; antigenic
specificity to M.leprae




Leprosy...

S
N
Pathogenesis Qoo%m
« Leprosy develops in mmoréify «qﬁ,‘f infected

persons 0\ @’b
« ?7? Genetic susceptﬂ%ﬁ?taﬁ

* Spectrum of dlsg@e@mamfestatlons depending
on the 1nterac®1@;®etween the hosts immune
response a}b@f bécterium

* Type k@e&p@r T (Thl) response (PB)

« Type?2 ﬁélper T (Th2) response (MB)




Immunity / disease progression in@leprosy

+
Max ¢
Cellular
Immunity
Mini & 0
Tube@og@\% Borderline Lepromatous
v

Bacterial multiplication




Leprosy...

Diagnosis

85-90% cases diagnosed cl;ﬁxgﬁ’lly
1. Skin lesion with los%@ofsénsatlon

2. Nerve enlargemeg}f> a{a‘é)/or loss of nerve

\Q)
function O\o <<>

3. Positive sh&;\ig;l@ smear
At least one\éf &e signs must be present

10- 15%, @Btful cases are diagnosed by
hlstop ology




Leprosy... o

Classification Q@

- Redley and Jopling (1962, 19®6§)f,b

* Clinical, bacteriological, hls@?o§%al immunological
and criteria’s Q @Q’

= TT, BT, BB, BL, LL &° <<®

 Redley &Waters ’éﬁ%@) Jopling **(1971)
= TT, **TI, BT, gg@i *LI, LL

 WHO class@t@mn (1982, 1984, 1995)
Number ogdésﬂéqls and bacillary Index
" Pauci b(\a@?ﬁary (PB): <or =35 lesions, BI=0
= Multi bacillary (MB): > 5 lesions




Tuberculoid (TT
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Borderline tuberculmdz (BT)
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Borderline lepromatous (BL.)
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Lepromatous (LL
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Indeterminate leprosy
> O




Leprosy neuropathy I

‘\‘Z’ Q
* Invasion of peripheral ném?ss with M.
leprae induces 1nﬂalg&fﬁ@{0ry reaction

depending on the @mﬁumty of the host
* Polar Tuber@ﬁ @1d
. Borderlm% @?(ﬁberculmd

. Lepr@mﬁous
v&}\%




Leprosy neuropathy I..,

. S
Polar tuberculoid S

@ AV
* Heavy lymphocytic in\ﬁ,ﬁﬁ@«te
* Replacement of the endéneurium by
epitheloid granulgma®
Caseation and ggb%,gé\ss formation
Gross destrugtion of the nerve anatomy
Fibrosis oﬁ:&%@pineurium
Often lim?@? to a single peripheral

(\
nerve.e ..\
\(’\\?g}&%



Leprosy neuropathy I...

: \Q}Q)(\v'\g
Borderline leprosy OO(\%‘LQ
o Infiltration with mixture of macrdphage epitheloid cells

and lymphocytes, schwann C%H%(gntain bacilli

e Combined features of leprQ,m%tia\\ﬁs bacillary invasion
and tuberculoid inﬂam&ﬁﬁi

e Granulomata are for@%d(&vith intervening strands

normal looking b@,@?@é%ly bacillated schwan cells

» Epitheloid gtaézt@\l%ﬁé and edema compress the

remaining g@ﬁ\?}\gﬁ cells

. Reversak%ég@ions occur frequently with acute neuritis
v




Leprosy neuropathy 1. A

Lepromatous type BB,BL, QO(:f/bﬂ

Heavy bacillary invasion of W‘hnn cells with
minimal inflammatory res nge

Reactive proliferation .gf};@?neural cells
Intra-neural 1nﬁltrat<t8*n with macrophages

Foamy degeneratt&nod‘emyehzatlon destruction of
nerve parenc &

Endo neura\bﬁ‘?@msm
Damage@@idgﬁestructlon of axis cylinder (Wallerian

degengration)

Glove and stocking anesthesia




Leprosy neuropathyJI

Immunologically medlatedfﬁ;pﬁammatory
response to M.leprae @ﬁt@ens (Leprosy
Reactions) \\&Z&‘

 Type I: Reversal I%é\a\@t?on (RR)

Borderhne\i%pi%sy (BT, BB, BL), *(TI)

 Type II: l@ﬁ@?ma Nodosum Leprosum (ENL)

Lep@rgd‘tous leprosy (BL, LL)
v



Leprosy neuropathy-l...

o
Prevalence of reaggzt?ﬁ
. NS\ R .
e Reaction occurogfgq%/ time in
© ¢

leprosy &
e 25% of bgaoti@?ﬁne cases within the
first 6 mﬁs of MDT
o 65%°§PK4B cases
NS

v
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Type 1 reversal reactions (RR)

. S Q
Cellular immune response @&

* Delayed cellular hypersensit%ggiiy&b M. leprae
antigens (Gell and coombs type\@@r)b &Q’

e Increased T cell actiyi(t)yo?gﬁrﬁ+ Lymphocytes)

e Tuberculoid type in\ﬁfﬁgaﬁ‘lations with epitheloid
granuloma, caseg@((:))gband abscess formation,
replacement %\ﬁ%hg‘\endoneurium by granuloma

*  Gross destructién of the nerve anatomy,
involvir@%\g?ﬁtiple nerves

. Inﬂam}(;@?on limited to skin and peripheral
nerves










Type 11 erythema nodosum leprosum ¢(ENL)
O

SO
. P
« Immune complex deposition (Ty@péﬁl,gfl and Coombs)

* Dense polymorph inﬁltratiog@%@'increased TNFa
SR
e Vasculitis, edema, cellu&g@hi@%tegraﬁons
s |
* Nerve structure may Q@*%{\gserved; showing
. 7 & o

nodular inflammatigns,containing dense polymorph

: : NP .

infiltrations an@@ﬁg@?ary depositions

PN .
» Systemic mgt@mmatory response (skin, nerve, eye,
. N
liver, sp]g@%*gﬁucous membranes, lymph nodes

2
testicbé{s;@%scle, joint and bones)




Type 11; Erythema Nodosum Lerpsum (ENL)
)







Neuritis .

. Inﬂammatl(')ﬁ,gf .nerves without
skin reaQﬁoa?,

. Corg@i cause of nerve damage

QA}Q) da%ablhty

é@% of new cases have
% (<>‘0\ nerve involvement

OQ \Q’O
(\(5\\ "+ 10-15% of new cases have grade
\{’\x‘i&@v 2 (NTBL program 2008)

v



Clinical types of neugltls

\" r\\J

Acute Sub-acute (€1 nic
2 v
Sever Moderateg NG *Mild or no
tenderness tenderg@sgo"}& tenderness
. O0 éQ ’G d 1
Rapid NFI Progressive | °DTactal
hﬁ\t‘\ @10 NFI deterioration of

Follow type | T HOW NF]
or I1 reactlon ﬂ ore than 3 More than 6
Less than @‘\0% months months
months.& ?&\6




Monitoring of nerve function
impairment (NFI) in ngyﬁ'@tls

S P

* Voluntary Muscle functlQ;aCI%bst (VMT)

* Sensory Testing (ST)%@r@ﬁéd
monofilament testm%(f(%TG) (0.02-300gm)

e Cold and hot teﬁ
» Two point dﬁgf‘rmmatlons
 Triple t\]gél\;lﬁal thresh hold test
e Test tra&ib?

\0Q



Management of leprosy

A(‘Q ,nQ

. . NEN
» Early diagnosis and treatn%eﬁligagf’lth
. P A\’
Multi-Drug Therapy (MIQ)\@ N

>
>
\\)‘b ‘Q&

MB PB




Management leprosy reactions
-

@(\UQ
Type I (RR) S
Steroid treatment (prednisolg@%\ﬁﬂ

S0
* Adequate dose and dur@f@gb treatment

e Regular monitoring.
A
Other drugs & O

. Azathiopuri%e\,i\‘

N

Type II (El}b@%@«
. Preg@,&%@%%e

* Clc}f&ﬁmne, Thalidomide, NSAID (non steroidal anti-

inflammatory drugs)




Management of neuritis

oS
C)Oocbfl’
* Acute & o
Standard dose of steroid %Q\% S
PR
* Sub-acute & &

Individualized do% fQ@érmd

. Chronlc/&ec‘ﬁrrent

Ind1v1dma@1§®a dose steroid / surgical release
S
v




Surgical management of leprosy nelgjepathy

NS
(‘\\Q’ P

* Drainage of nerve abscess in % @%lte neuritis

* Nerve decompression/ r@i%gzs\é of nerve
entrapment/transpos@bge‘%f nerves in
chronic and recurgéi’lt feuritis

. Reconstructwg@sgégery in permanent nerve
damages, mﬁgagement of secondary
comphc&ﬁo@&’s like ulcers, osteomyelitis and
other ‘é\@ﬁbpedlc related problems




Patients at risk for Reaction anq Neuritis

0‘()
. . N
« MB classification (,\\Q}Q(’LQ\Q
. . O
» Skin patches overlying %Q,Q/\gf,b”
peripheral nerves Q.\@be Q}Q’ O
. S
* Multiple nerve ,.\\OOZQP\
enlargement ‘g\\@c’ N
&O\. . \(b«
» Pregnant and lagtating
women O@ Q}?’
. > Q}gzp
. (3h11d1'e{1§§::%t\6 ound puberty

\ . .
. Concom‘?%nt infection
(HIV, Tb etc)




Leprosy and HIV co-infection

In Leprosy endemic countries and HIV epidq@fé&@
The speculations were that HIV may inﬂue(fc\gbflf

1.
2.

hn =~ W

N O\

. LAV
Prevalence (increased number of new caées gﬁ}ansmlssmn among HIV
cases) 0\9 A
Diagnosis (confusion with other’r@b@bt@bﬂerlosm, augmenting HIV
serology, spread of HIV with SSS)@C’,\\ (f(

. Classification ( shift towg@%,l\%o%matous spectrum )
N
. Treatment ( difficult té@%@{\@?(h MDT)
. X
. Reactions (incre ing‘fdence of type | & *11 reaction &neuritis,

treatment failure to‘éﬂer@?, pathological abnormalities ) 1n leprosy

. HIV neurg\g&fﬁéﬁnay confuse with leprosy neuritis
. HIV on1 inity may affect leprosy as observed in M.

tuberculosis and M. Avium




Leprosy and HIV co-infection

AN

Existing evidences suggest @

Q
. S DV
HIV has insignificant effect on Qt)ﬁ% prevalence of

leprosy (Long incubation period andé)@%/ iﬁadence of leprosy make it
impossible for prospective cohort stt@{’) S

O
*Ethiopia 22/581 (3.8%) 20 9[11%@,1996; Mali 11/740 (1.5%) ,1995;
** Tanzania 83/679 (12. Q

2 & Uganda 26/191(13.6%),1994:
: : NS
Diagnosis and tre@ihe@t of leprosy

. Efﬁciency@@k@?unaffected, relapses are rare **case
control st%\eﬁes(b((/

*

No signi@&?@ifference in the number of MB and
PB ca%&m%ng HIV negative and positive group

(except In years cohort only 4 MB cases)




Leprosy and HIV co-infection..

s
O
 Increased incidence of reactions (typq\éa)?%@ neuritis

reported in HIV infected leprosy pati¢ t§eompared to
non HIV controls (12/26 (46.1% ) vs. 28/165 A7), Uganda

HIV infection and leprosy enhegi%%‘é\ach other to give
more fulminant neuritis (HIv @%c\lf% necrotizing vasculitis
cause additional nerve damage**) %q)ée regorts
Immunological/patholo a%%%udies of nerves during
reactions and neuriti%\ .%\19 inconsistent effect of HIV

on leprosy as com%a‘reg@o tuberculosis (slow inflammation
and cell turn over in Ie@ RS

* The cell me@diated response to M. leprae remains intact
even in g@ra@%{c}d stage of HIV/AIDS

* No d\gﬁreﬁ%e noted with cellular infiltration, cytokine
respbngb\%nd granuloma formation on histology of
les1o1f¥s




Leprosy and HIV co-infection...
(\v‘

. <2\
* The response to steroid treatmeng@l,gx}ute
reaction and neuritis showed ggg’/@ﬁference
-V
between cases and controls.? S

» False positive serologiggfg@%ys for leprosy
(increased PGL1 pogiéiv@) were detected among
?

HIV cases. &
W .
* Several case g@%ﬁs of leprosy presenting as
A

Immune Ree astitution Inflammatory
Syndrom%",bé en HIV patients start (HAART)

(9 cases reporte%’ in the past 12 yrs most with type | reaction )



Leprosy and lﬁif@xperwnce at ALERT
presented gflg&”” ILC Hyderabad, India
F eb 2 0@3 e\\@




Leprosy and HIV .

@ ) 2
.x@* c\'\Q

ART program launched in 2005 Q)C)O:c/b?’ g

7816 cases were registered ti}lgﬁ)\@@} 3155 males &
females 4661 O F

: N, 00 : :
A Retrospective cross sgéticifal analysis of medical

records revealed 43 é@?\%@? cases with HIV

N\
21 male , 22 fen@%&\é@%th age range 29-55 years
The duration g@gprosy ranged 1 to 20 years

R
6 leprosy gfaqﬁQ‘ﬂ?s were diagnosed while on ART™
\(’\\vbb\%




Leprosy and HIV . ¢

.‘(‘6 ,nQ
N

¥ Q
f'.o(\n%

* 30 (70%) had recurrent reac,gi%\é(/\g’ﬁ‘cl neuritis
within the past 3 years (3@{5\@-“2008)
* Type I reaction 7 (233@)1\{(&3
%

* Type Il reaction 4@63[\ 3{8/503)

o NP
* Neuritis occulgé&jﬁ 19 (63%)

‘OQ o . . .

« All were@ﬁ?ggiéd with systemic steroid

QAR
NN
?§>




Leprosy and HIV -

.(6 ,n

 Out come of steroid tre‘cltnn@tf‘h;b(L
*9 (30%) 1mpr0vecLe’0
*7 (23%) remalgﬁé&ﬁe same

* 14 (47%) @é?egforated
+ 23 (77%) had \mzk@dlsablhty arade 1 and 2

\O(\
. Impr v%na%nt = 2 or more point increase
on VI\/If@ﬁd Jor 2 point recovery ST




Leprosy and HIV . -5

Results . 2"

* Increased incidence of reac;p‘?)gqand neuritis
(30/43, 70%) 090 NG
— Sever and multiple net’}}e ﬂfamage and disability (28,
93%6) ** O\<\

— Poor response é@bsgg%ld treatment (9, 30% improvement )
— Increased dl@b 1tV (23, 77%; disability grade 1+2)

* Six new lq?r@g@y cases with Type I reactions ??
1mmune°r?@é\onst1tutlon disease*




Leprosy and HIV .. e

* Leprosy patients with HeldﬁzibfL

* Require close follg&ﬁ’ up y and
monitoring of rqa@a‘%n

* Search for a&émﬁtwe drugs for
treatmer@&i@%actlons

. Screemng Qd?new HIV cases for
leprosy" gé’hmcal or serological tests)




Leprosy and HIV .. s

.@ 9
N\

T
O,V

Conclusion %i X
&
The 1nteraction betweegf? osy and HIV have
been studied 1nsufﬁgd%Qﬂy, therefore further
large scale resear@ﬁ gm chmcal pathological,
1mmunologlcqié?@d‘ management aspects of

Cco- 1nfected§55‘a1‘<;énts 1s needed.

"
v
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Case 1 <

O

RS
64 yrs old male ES
Divorced, with 4 children o R
Government employee & i

N

One month after HAART . \Q@’bé.

Developed numbness & (s;\\OQQ@
rheumatic pain &2 o
»
P/E S
* Erythema edema (gf‘%
and hands RS

N
« Grossly enla,\l@?:\ ©
peripheralicryies with

tenderness 4%




Case l... @

.(60 RQ

e VMT:- ulnar, median common pe@m{ﬁ%ﬂ Weakness
(1-2) /\'
e ST:- complete loss both fee@?ﬁgb\ﬁartlal R hand
, RN
e BI=0 \}\\’QQ\)Q

e CD4 count 270- 503 (‘\\Q’ N
o @
Q AN
Diagnosis: MB le@gx\@%th RR

 Treated with %@) B and steroid

« Edema resa@vgdz’

e VMT re@ox&&?ed by 3 points in all nerves and ST loss
by 2/3 in'both feet




@QVQ
» 39 yrs old, female — @ q/g'\
. Married with 3 children P
. Q AV
* House wife Q)rz? q/,\
« Developed swelling of Q\% 0@‘\\
face and skin lesions ’ O\\? éo\
5 months after HARRT o (f(
2K
P/E N @
N Q\
 Edema of face hands ‘31;(‘\\0
. A\
e Multiple erythemaﬁ\ S (</
edematous plaq%@ e@@%s /
0
Enlarged an@ng?r

nerves ++\& b&
v N




Case 2 &

e VMT = normal C)o“

Diagnosis; MB 1&3@1‘@ with Type I (RR)

* Treated w1thb®II/}\T/MB and predinidolone
 Skin les@sﬁsolved

° Sensaﬁo@\recovered by 1/3




HI1V cases with Leprosy... s
Ry Q
S
Results C)i\f/bq,
Q)

* Leprosy reactions occurreﬁz’g‘?fmonths after
HAART when the CIQ}4 unt increased
(immune reconstltl‘l\g})mi‘)%enomenon)

* The sever type Lgﬁ%@%rsal reactions) indicate
increased ce],ﬁ[aﬁmmumty to M.leprae

* The respgﬁ?s% b steroid treatment was
S&tleEl@f%@” (early diagnosis, acute phase)




HIV co-infection ...

(a\

@ Q
N\

: S .
Leprosy often presents as immune rg&)nﬁltutlon

disease with sever Type I reactioge,o,\ﬁlx ”

« HAART *“trigger” CMI (HIV sup%@?s Q@’host immunity ? to M.

leprae) 90\ \\\’(&
* Sudden unexplained switchi@%@ Th 1 response to M. leprae

. - N . . .
antigens “‘unmask’” prey\@i}s (s)g.b clinical infections

The risk of leprosy\}@s}(\l@ remains high in endemic
: N RS
countries (Brazil, I{@g’ é‘\le‘prosy and HIV)

Further detai]\\cﬁ(b spective clinical, immunological
study 1s ngeﬁqé%)@explain the underlying phenomenon

of leprosy ?@?RD
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