
This study reports detailed analysis of clinical parameters and clearance of granuloma in borderline leprosy 

patients treated with immunotherapy and chemotherapy. It aims to assess the additive effect of 

immunotherapy (Mw vaccine) with standard MDT on clinical status of untreated borderline leprosy cases and 

on granuloma fraction of untreated borderline leprosy cases. Patients attending the OPD were serially 

recruited in two groups. A total of 150 cases in one treatment (trial) group (Mw vaccine plus MDT) and 120 

cases in another treatment (control) group (MDT only) of border line leprosy have been included. After the 

formal written consent, detailed clinical examination, charting, smear examination of all untreated borderline 

patients of both groups was done, biopsies were taken from the active lesions of all patients of both groups at 

start of therapy and every six month thereafter till the completion of therapy. The same procedure was 

repeated every six months during the follow-up period. Standard MDT was given to all the patients of both 
9groups according to type of disease. Mw vaccine 0.1 ml (0.5 x 10  bacilli) was injected intra-dermally at the 

start of therapy and every six months in addition to chemotherapy to the treatment group. The BT cases were 

followed up after 6 doses of MDT and 2 doses of Mw vaccine, and, the BB, BL cases were followed up after

24 doses of MDT plus 5 doses of Mw vaccine. Clinically, greater and faster improvement was observed in all 

the clinical parameters, faster attainment of smear negativity and two episodes of lepra reaction occurred in 

cases treated with combined chemotherapy and immunotherapy, as compared to controls (chemotherapy 

alone) wherein clinical improvement was slower in all parameters, slower attainment of smear negativity in 

bacillary index and seven showed the occurrence of reactions. histipathologically in addition to more rapid 

clearance of granuloma in immunotherapy treated group, a significant finding was an increase in the 

epithelioid cells population in this group. This suggests a possible immunoactivation of the macrophages 

especially in BB/BL immunotherapy group. Overall comparison of regression induced by chemotherapy alone 

with that induced by combined chemotherapy and immunotherapy shows a greater reduction in clinical 

parameters as well as granuloma fraction in BT cases as well as in BB/BL cases. This trial shows the potential 

usefulness of this approach of addition of immunotherapy to standard chemotherapy in borderline leprosy 

cases which leads to in faster recovery from disease reduced chances of reactions and faster granuloma 

clearance. Such information is expected to be useful in improving the immunotherapeutic approaches for 

treating granulomatous conditions in general and in leprosy in particular.
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Clinical parameters Marked Moderate Mild

*Size of lesion 3 (clearly visible) 2 (faintly visible) 1 (Doubtful)

Erythema 3 2 1

Infiltration 3 2 1

Anasthesia 3 (complete loss) 2 (Definite impairment) 1 (Doubtful impairment)

Size (Area of lesion = Length x Breadth), Maximum score: 3 (for every up to 20% increase or decrease, subtract 0.5, 
lesion disappeared - 0)

Maximum clinical sore for each parameter was 3 at the time of intake and subsequent reduction in this score was 
noted at every six monthly interval.

*The above scoring system is same as used in the 2-3 lesion multi-centric trial group. Indian J Lepr. 2005 Jan-Mar; 
77(1): 19-25.
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SEX Group-1 ( MDT+Mw ) Group-2(MDT only)

MALE 85(56.66%)  64(53.33%)

FEMALE 65(43.33%) 56(46.66%)

TOTAL 150(100%)  120(100%)

Table 1 : Distribution of the borderline patients Group-1 (MDT + Mw) and Group-2 (MDT only)
according to Sex

AGE Group-1 ( MDT+Mw ) Group-2(MDT only)

UP TO 15 YEARS 50 (33.33%) 38 (31.66%)

16 TO  50  YEARS 65 (43.33%) 52 (43.33%)

> 50 YEARS 35 (23.33%) 30 (25.00%)

TOTAL 150 (100%) 120 (100%)

Table 2 : Distribution of the borderline patients Group-1 (MDT+Mw) and Group-2 (MDT only)
according to Age
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TYPE OF DISEASE Group-1 ( MDT+Mw ) Group-2 (MDT only)

BT 61(12)* 51(9)*

BB 54(42)* 43(32)*

BL 35 (30)* 26(21)*

TOTAL 150(72)* 120(53)*

*AFB positive

Table 3 : Distribution of the borderline patients Group-1 (MDT+Mw) and Group-2 (MDT only)
according to type of  disease

Clinical BT
Parameters Study Groups During During follow-up 

Treatment
 At 6mths At 12 mths At 24 At 36 

Size  and No. of Group-1( MDT+Mw ) 56 73%(41) 86%(48) 93%(52) 95%(53)

lesion decreased Group-2(MDTonly)44 55%(24) 66%(29) 80%(35) 82%(36)

P Value .026 .010 .025 .021

Erythema Decreased Group-1( MDT+Mw ) (56) 91%(51) 100%(56) 100%(56) 100%(56)

Group-2(MDTonly) (44) 66%(29) 75%(33) 89%(39) 95%(42)

P Value .001 .0001 .026 .045

Infiltration Decreased Group-1( MDT+Mw ) (56) 93%(52) 100%(56) 100%(56) 100%(56)

Group-2(MDTonly) (44) 68%(30) 75%(33) 86%(38) 91%(40)

P Value .0007 .0001 .002 .011

Sensory Improvement Group-1( MDT+Mw ) (56) 61%(34) 80%(45) 88%(49) 89%(50)

Group-2(MDTonly) (44) 52%(23) 61%(27) 68%(30) 70%(31)

P Value .183 .018 .007 .009

Table 4 : The clinical progress of BT cases in both Groups after 24 months of follow up



Graph-4 : Effect of immunotherapy on sensory
improvement of BT patients of group 1 &

group 2 at different intervals

Graph-3 : Effect of immunotherapy
on infiltration of BT patients of group 1 &

group 2 at different intervals

Graph-2 : Effect of immunotherapy on
erythema of BT patients of group 1 & group 2

at different intervals

Graph-1 : Effect of immunotherapy on Size of
lesions of BT patients of  group-1 & group-2

at different intervals
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Graph-5 : Effect of immunotherapy
on mean total score of BT patients of group 1

& group 2 at each assessment

Graph-6 : Effect of immunotherapy on mean
total score of BTpatients of group 1 &

group 2 at each assessment
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Clinical Study Groups During Treatment During
Parameters follow-up

 At 6 At 12 At 24 At 36
Months Months Months Months

Size  and No. of Group-1 (MDT+Mw) (80) 56%(45) 68%(54) 78%(62) 91%(73)

lesion decreased Group-2(MDTonly) (66) 35%(23) 45%(30) 61%(40) 67%(44)

P Value .005 .004 .013 .0001

Erythema Decreased Group-1 (MDT+Mw) (80) 53%(42) 63%(50) 75%(60) 88%(70)

Group-2(MDTonly) (66) 35%(23) 44%(29) 58%(38) 71%(47)

P Value .016 .013 .013 .007

Infiltration Decreased Group-1 (MDT+Mw) (80) 53%(42) 68%(54) 78%(62) 89%(71)

Group-2(MDTonly) (66) 30%(20) 48%(32) 61%(40) 76%(50)

P Value .004 .010 .013 .019

Sensory Improvement Group-1 (MDT+Mw) (80) 55%(44) 63%(50) 69%(55) 73%(58)

Group-2(MDTonly) (66) 33%(22) 47%(31) 50%(33) 58%(38)

P value .004 .030 .011 .029

Table 5 : The clinical progress of BB/BL cases in both Groups after 12 months of follow up

Table 6 : Effect of immunotherapy on mean total score at each assessment BT patients

Assessment time Statistical parameters Group-1(BT) (56) Group-2(BT )(44) P values

At Intake Mean  score 7.8 7.77 0.9287

S.D 1.69 1.62

At 6 months Mean score 4.12 6.88 0.000

S.D. 2.47 2.32

At 12 months Mean score 3.57 5.04 0.0088

S.D. 2.58 2.91

At 24 months Mean score 1.73 3.59 0.0001

S.D. 1.75 2.71

At 36 months Mean score 0.53 2.2 0.000

S.D. 1.11 1.3



Graph-7 : Histological findings with group 1 &
group 2 (BT patients) after 24 months of

follow-up
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Table 7 : Effect of immunotherapy on mean total score at each assessment BB/BL patients

Assessment time Statistical parameters Group-1BB/BL (80) Group-2BB/BL (66) P values

At Intake Mean  score 9.92 8.13 0.9135

S.D 1.62 2.86

At 6 months Mean score 6.07 7.8 0.000

S.D. 3.41 2.71

At 12 months Mean score 3.95 5.09 0.0015

S.D. 3.24 3.28

At 24 months Mean score 1.98 3.83 0.000

S.D. 2.21 2.96

At 36 months Mean score 0.85 1.97 0.000

S.D. 1.03 2.17

Table 8 : Histological findings of BT cases in both groups after 24 mths of follow-up

Type of diseases Statistical Initial At 6 At 12 At 18 At 24 At 36
parameters months months months months months

Group-1BT (23) Mean 72.69 45.3 30.43 19.91 16.26 12.26

High GF S.D. 5.18 10.02 5.74 3.99 3.37 2.00

Group-2BT (21) Mean 75.00 55.85 43.33 37.8 32.19 30.14

High GF S.D. 6.81 4.69 4.01 5.18 3.65 2.41

P value 0.2100 0.0001 0.0000 0.0000 0.0000 0.0000

Group-1BT (22) Mean 45.36 22.04 15.36 12.18 10.31 10.13

Moderate GF S.D. 10.17 5.57 4.61 1.91 0.56 0.35

Group-2BT (18) Mean 43.11 32.05 27.33 24.22 24.00 22.05

Moderate GF S.D. 2.65 3.11 1.84 1.7 1.53 1.43

P value 0.3677 0.0000 0.0000 0.0000 0.0000 0.0000
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Table 9 : Histological findings with BB/BL cases in both groups  after 12 months of follow-up

Type of diseases Statistical Initial At 6 At 12 At 18 At 24 At 36
parameters months months months months months

BB/BL Cases (38) Mean 70.97 42.84 34.05 23.23 18.26 15.34

High GF S.D. 3.97 3.77 3.14 3.56 2.64 2.45

BB/BL Controls(30) Mean 75.00 59.2 49.9 42.5 35.93 31.96

High GF S.D. 3.26 2.51 2.85 3.25 2.67 2.28

P value 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

BB/BL Cases(33) Mean 42.72 30.00 18.42 15.30 12.06 10.03

Moderate GF S.D. 3.77 2.88 3.00 2.32 1.81 1.62

BB/BL Controls(22) Mean 45.04 36.13 29.13 23.18 21.95 19.63

Moderate GF S.D. 2.31 2.39 1.83 3.45 2.64 1.91

P value 0.0130 0.0000 0.0000 0.0000 0.0000 0.0000

Graph-8 : Effect of immunotherapy on mean
ganuloma fraction of BB/BL patients of

group 1 & group 2

Graph-9 : Effect of immunotherapy on mean
bacillary index of BT/BB/BL patients of
group 1 & group 2 at each assessment



Fig. 11 : BT, after Ist dose of Mw  showing few 
giant cells and sub- epidermal zone clearing

of infiltrate

Fig 10 : Tissue specimen of BT case showing 
extensive branching granuloma before 

initiation of therapy

Fig. 10 A : Tissue specimen of BT control
 before initiation of therapy

Fig. 11 A : BT control, after 6 months of MDT  
showing separation of cells within granuloma
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Fig. 12 : BT, after 2 doses of mw plus 6 months 
of MDT and12 months follow up showing 

replacement of granuloma with fibrous tissues

Fig. 12 A : BT control, after 6 mths of MDT and 
12 months of follow-up MDT showing slow 

clearance of cells within granuloma

Fig. 13 : Tissue specimen of BB case showing 
granuloma before initiation of therapy

Fig. 13 A : Tissue specimen of BB control,  
Before initiation of therapy
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Fig 14 : BB case after 12 mth of MDT+ 3 doses 
of Mw

Fig. 15 : BB case after 18 mth of MDT+4 doses 
of Mw

Fig. 14 A : BB control, after 12 mths of MDT Fig. 15 A : BB control,  after 18 mths of MDT
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Table 10 : Effect of immunotherapy on mean bacillary index of BT, BB, BL cases in both groups

Type of diseases Mean At Intake At 6 At 12 At 18 At 24 At 36
bacillary index months months months months months

Group-1BT (10) Mean bacillary 1.6 0.8 0.00 0.00 0.00 0.00
index

S.D. 0.69 0.78 0.00 0.00 0.00 0.00

Successive 0.0258 0.0045
p-values

Group-2BT Mean bacillary 1.5 1.00 0.75 0.5 0.00 0.00
Cases (08) index

S.D. 0.75 0.75 0.70 0.53 0.00 0.00

Successive 0.2037 0.5019 0.4341 0.0184
p-values

Group-1BB (39) Mean bacillary 4.02 2.92 1.51 0.00 0.00 0.00
index

S.D. 1.11 1.59 1.57 0.00 0.00 0.00

Successive 0.0007 0.0002 0.0000
p-values

Group-2BB  (30) Mean bacillary 3.9 3.23 2.5 1.56 0.5 0.00
index

S.D. 1.15 1.45 1.69 1.22 0.77 0.00

Successive 0.0521 0.0778 0.0165 0.0002 0.0008
p-values

Group-1BL (28) Mean bacillary 4.14 3.00 2.10 0.5 0.00 0.00
index

S.D. 0.89 1.56 1.54 0.79 0.00 0.00

Successive 0.0014 0.0342 0.0000
p-values

Group-2BL (19) Mean bacillary 4.10 3.52 2.78 1.78 0.78 0.52
index

S.D. 1.15 1.34 1.51 1.6 0.85 0.84

Successive 0.1608 0.1188 0.0552 0.0214 0.3493
p-values
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Fig. 16A : BL control before of initiation of 
therapy 

Fig. 16 : Tissue section of BL patient, before 
therapy showing extensive granuloma 

formation with atrophy of epidermis and
clear sub epidermal zone

Fig. 17 : BL after12 doses of MDT plus 3 doses 
of Mw showing faster clearance of granuloma

Fig. 17A : BL control after 12 doses of MDT 
showing slow Clearance of granuloma
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Fig. 18 : BL, after 4 doses of Mw plus
18 months of MDT therapy showing

clearance of granuloma 

Fig. 18 A : BL control, after 18 months of
MDT only showing slower clearance of 

granuloma

Table 11 : Fall in bacillary index in tissue sections in both groups

Type of diseases Mean Initial At 6 At 12 At 18 At 24 At 36
bacillary index months months months months months

Group-1 BT (10) Mean bacillary 1.7 0.8 0.0 0.0 0.0 0.0
index

Group-2 BT (08) Mean bacillary 1.6 1.0 0.8 0.6 0.0 0.0
index

Group-1 BB (39) Mean bacillary 4.2 3.0 1.6 0.0 0.0 0.0
index

Group-2 BB  (30) Mean bacillary 4.0 3.4 2.6 1.6 0.6 0.0
index

Group-1 BL (28) Mean bacillary 4.1 2.9 2.1 0.6 0.0 0.0
index

Group-2 BL (19) Mean bacillary 4.1 3.4 2.8 1.7 0.78 0.4
index
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Table 12 : Effect of immunotherapy on the incidences of reactions

Type of Disease Type of Category During Therapy During Follow-up

BT Group-1 (MDT+Mw) 0 0

Group-2 (MDT only) 1 (Type-1Reaction) 0
th at 6 Month of therapy

BB Group-1 (MDT+Mw)  1(Type-1Reaction) 0
10th month of therapy

Group-2 (MDT only) 2(Type-1Reaction) 0
that 6th & 9  Month of therapy

BL Group-1 (MDT+Mw) 1(Type-1Reaction) 0
at 12th month of therapy

Group-2 (MDT only) 3(1 Type-2Reaction) 1(1 Type-2Reaction)
rd   at 3  Month after therapy, at 10th Month of

2 (Type-1 reactions) follow up
that 9th & 12  month of therapy 

Kamal et al302







Clinical and histopathological evaluation of the effect of addition of immunotherapy..... 305



How to cite this article : Kamal R, Natrajan M, Katoch K and Arora M (2012). Clinical and 
histopathological evaluation of the effect of addition of immunotherapy with Mw vaccine to standard 
chemotherapy in borderline leprosy. Indian J Lepr. 84 : 287-306.

Kamal et al306


	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20

