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By D.  S .  R I DLEY and  W .  H .  JOPLING 
( Hospital for Tropical Diseases, London and Jordan Hospital, 

Earlswood, Surrey, England) 

Accepted systems of classifying leprosy, being based on the need 
to achieve the widest ·poss i ble  agreement and to serve a variety of 
purposes, do not provide the detai l wh ich is somet i mes des ired for 
research . This paper has the  l im ited object of descri b ing a classi fi ­
cat ion wh ich has been adopted for certa in  therapeut ic t r ia l s  and 
other projects .  The scheme con tains few i m portant  departu res from 
accepted ideas. 

Jt was assumed that, underlying the various d ifferences between 
tuberculoid and lepromatous leprosy, the quest ion of resistance by 
patient to infection was fundamental . The object of classification  was 
to assess prognosis and expected response to t reatment,  wh ich 
depend to a considerable extent on a pat ient 's resistance . It was 
assumed further that every degree of resistance may on occasion be 
encountered ; but for conven ience an attempt was made to define 5 

grades or groups by reference to the c l In ical , h istologica l ,  bacterio­
logical and immunological patterns wh ich have been found by 
experience to have a bearing on a pat ient 's resistance and prognosis .  

The proced ure therefore was tQ construct a skeleton scheme of 
classification in  5 groups (Table I ), the two "poles" of which were 
tuberculoid and lepromatous defined by the st rictest orthodox 
criteria ; and subseq uently to determine the characterist ics of the 
in terven ing groups by correlat ing  various characteristics with the 
outcome of a fo l low-up study after t reatment .  

Method 

For several years we had attempted to classify new pat ients at 
the Jordan H ospital as precisely as possible in the "spect rum" 
between tuberculoid and lepromatous and i n  d ue course the "5 group 
IT -LL" classificat ion evolved . The response to treatment  was 
fol lowed in several ways . Close cl i nical observation was supported by 
photographs .  Bacteriological progress was assessed by routine serial 
biopsies (RIDLEY, 1 958), using b iopsies of 2 les ions every 6 months ; 
large but  representative lesions or areas of d iffuse involvement ,  
which provided a number of consecutive biopsies were selected ; 
where the lesions were all small ,  comparable lesions su i table for future 
biopsy were marked on a chart. Sk in  smears also were examined . 
Recently a granu larity i ndex for bacil l i  was introd uced but the 
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resul ts ,  be ing i ncomplete, are omi tted from the analysi s .  Leprom in  
test ing  was undertaken as a rout i ne.  The various criteria we  had used 
in classificat ion were then eval uated in t he l ight of t he fol low-up 
study.  The analysis ,  based on 35  cases, was retrospect ive. In  1 958 we 
were g iven the opportun ity to exami ne a large group of new pat ients 
at Sungei Buloh Sett lement, Malaya, and subseq uently to observe 
the  bacteriological progress of 47 suitable cases in t he same manner 
as for the Jordan H ospital pat ients .  I t  was thus  possible to check our 
ret rospective conclus ions,  and where necessary to revise them, in 
the l ight of a non-retrospect ive trial . 

The pat ients at the Jordan H ospital were of many races, those at 
Sungei Buloh were predominent ly Chinese. All  t hose with an i n i t ia l  
b iopsy i ndex of 1 .0 or more were accepted for a fol low-up analys is .  
(The maximum score was 6.0 ; 1 .0 would be the score of a les ion 
occupying 1 /5th of the derm is  i n  wh ich the bacterial i ndex was 5 + ) .  
Th i s  q ual ificat ion  a l lowed the  inc l us ion of an occasional BT case, t he  
majority of B B  cases and  nearly al l B L and L L  cases . A l l  t he  patients 
who were incl uded in the analysis were on  su I  phone treatment 
except for 4 who received Ciba 1 906. React ions were disregarded i n  
t h e  bacteriological analysis unless t hey were sufficient ly  severe to 
cause an in terruption of t reatment for a month or  more, or  to cause 
an al terat ion in the patient 's classification ,  i n  wh ich case the pat ient  
was rejected from the analys is .  A l l  the 82 pat ients i n  the combined 
analysis were fol lowed for at least 1 2  months, except for 6 (al l BT 
or B B) in whom baci l l i  became too scanty to assess after 6 months ; 
3 5  were fol lowed up for two years or more .  

Results 

Clinical classification. Cl in ical ly  the characterist ics of tubercu lo id 
and lepromatous leprosy merge from one to the other t h rough the 
i n terven ing sub-div is ions .  Cl in ical classification  therefore was based 
on an estimate of t he general t rend or pattern of the lesions .  It was 
possible to j udge the val ue of th is  classification by the subsequent 
course of the i n fection ,  but not to evaluate i ndividual  charactertisics 
on which it was based . The principal features of the cl i n ical assess­
ment were as fol lows. 

Clinical features IVhich differentiate borderline leprosy from the 
lepromatous and tuberculoid types. Skin les ions of borderl i ne leprosy 
are not as n u merous or  as smal l as in the lepromatous type nor as 
few or as large as in  the tubercu loid type ; their distribution is not as 
symmetrical on the two sides of the body as in t he lepromatous type 
nor as markedly asymmetrical as in  t he tuberculoid type ; the ir  
surface i s  not  as smooth and shiny as in  the lepromatous type nor  
as i rregular and dry- looking as i n  t he t uberculoid type ; they have 
ne i ther the absence of anaesthesia which is a feature of lepromatous 
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l eprosy nor the marked sensory loss  of tubercu loid I.eprosy ; macules 
and plaq ues have neither the vague and i l l -defined edges characteris­
t ic  of lepromatous les ions nor the sharp, clearly-defi ned edges of 
tuberculoid lesions. 

Ann ular lesions are common in borderline leprosy and often 
take the form of a rough ly oval area of hypopigmented skin sur­
rounded by a sl ightly raised les ion wh ich has a raised and wel l-defined 
inner edge, giving a punched-out appearance. In contrast, ann ular 
lesions are not  a feature of lepromatous leprosy, and i n  tuberculoid 
leprosy t hey have raised and clear-cut outer borders with flatten ing 
towards the centre .  

Palpable th icken ing of peripheral nerves, if present, may help in  
making a d iagnosis of borderHne leprosy, for the  number of affected 
nerves is l i kely to be greater t han in tuberculoid leprosy and they are 
Jess th ick and i rregular ; their  n umber and th ickness is also l i kely to 
be more than in lepromatous leprosy with a comparable length of 
h istory. Additional points of distinction from lepromatous leprosy 
are : the skin between les ions appears normal, not thickened (this 
appl ies especially to  the face) ; there are no m ucosal changes ; the 
eyes are free fro m  kerati t i s  or  ir i tis ; the eyebrows are n ot deficient 
( un less a plaque is actual ly situated on part of an eyebrow) ; lym pha­
denopathy is not a feature of borderline leprosy. 

Clinical features of lepromatous leprosy which has evolvedfrom the 
borderline types. These pat ients have unmistakable evidence of 
lepromatous leprosy but  careful  examination reveals  one or more of 
the following : 

(l )  One or more plaques or  annular lesions possessing the 
characteristics of borderline lesions-see above. 

(2) Peripheral nerve thickening in excess of t hat which would be 
expected in pure lepromatous leprosy wi th  the same length of history, 
and not completely bilateral ly symmetrica l .  

(3)  Less involvement of eyes, mucosa and eyebrows than would 
be expected in  pure lepromatous leprosy with a similar length of 
history. 

These clinical criteria are s ummarized in Table 2. 

Follow-up Study. The above clinical criteria were appl ied to 
patients both in England and in  Malaya. In  view of t he distance 
separating the two groups of patients it was not possible to make a 
clinical comparison of progress under t reatment.  Progress was 
assessed by means of the biopsy index, which is a bacteriological 
index, bu t  which takes into account  the size of lesions ; its value 
depended of course on clin ical judgement  in the selection of lesions .  

I t  was  desired to select those criteria w hich would divide patients 
as accurately as possible between groups with distinct ly  different 
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TABLE 

Skeleton Scheme of Class i ficat ion 

Characteristics 
General Modified 

Usage Categories Clinical and 
Bacilli * Lepromin 

Histological 

Tuberculoid TT Full N i l  Pos i t ive, 2 o r  3 +  
t u berculoid 

Tuberculoid 

Border l ine- Near N i l ,  J Weak pos i t ive 
tuberculoid BT tuberculoid or 2+ ( I  +) or negative 

Borderl ine Border l ine BB Borderl ine 2 to 5 +  Negat ive 
(Dimorphous) 

Borderl ine- Near lepro-
lepromatous B L  matous o r  4 or 5 +  Negat ive 

atypical 
Lepromatous 

Lepromatous LL Ful l  5 or  6+ Negat ive. 
lepromatous 

I ndeterminate I ndeterminate Not classifi- N i l  Weak posit ive o r  
able o n  TT- negative . 
LL scale . 

• The bacterial indices here referred to are based on a logarithmic scale ( M ax i m u m  6 + )  
appl ied t o  s k i n  smears. 

The clin ical and histo logical cri teria o f  classificat ion are given in the text .  

TABLE 2 

Cl inical Criter ia for Subdividing Borderl ine Leprosy 

Lesions 

Skill 

N umber 

Size 
Distr ibut ion 

Surface 

Pain ,  temperature 
and touch sensa­
t ion 

Thickened Nerves 
N u mber 
Character 
Distribution 

Type of Leprosy 

Borderline, nearer 
lepromatous (BL) 

Becoming more numer­
ous the nearer to lepro­
matous. 

Smaller on average. 
Tendency towards b i la­

teral symmetry. 
Smoother, shinier,  more 

hairy .  
S l ight  i mpairment. 

More numerous. 
Smooth .  
Tendency t o  b i lateral 

symmetry. 

Borderline, nearer 
tuberculoid (BT) 

Becoming less numerous 
the nearer to tubercu­
loid.  

Larger on average. 
Asymmetrical . 

Rougher, drier, less hairy.  

More pronounced i mpair­
ment .  

Less numerous.  
M ay be s l ight ly i rregular.  
Asymmetrical . 
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rates of fal l  in t h i s  bacteriological index i n response to chemotherapy. 
From this po in t  of v iew the 

'
cl in ical assessment of pat ients in  the  

first t rial was emi nent ly successful ; in  one case classi fied as  BT,  3 as  
B B, 10  as B L  and 2 1  as  LL  the  mean fal l  i n  the biopsy index for each 
period of 6 months  was BT 1 00 %, BB 96 %, BL 5 1  % and LL 29 %. 
There was a very good demarcat ion of groups i n  terms of progress 
rates. 

The h istological criteria to be tested i nc l uded the fi nding in 
s ignificant numbers of Langhans's giant cel ls ,  epithel io id ce l l s ,  
h ist iocytes, foam cel l s ,  g lob i ,  foreign body g iant  ce l l s, lymphocytes 
and plasma cel ls ; and the presence of fibrosis,  of a clear sub-epi­
dermal zone, and of neural i nfi l t rat ion or  peri neural  cuffing.  

When an attempt was made to choose the criteria which would 
give the  best d ifferent iat ion of progress rates i t  was found that 
granu lomata in wh ich epithel io id cel l s  were present  gave a mea n rate 
of fal l  in the index of 98 % ;  those in which epithel ioid cel l s  were 
absent  bu t  l ymphocytes n umerous gave a rate of 57 %, those i n  which 
foam cel l s  and globi were the only prominent cel l s ,  3 1  %. These 
figures are very close to those for the B B, B L  and LL c l in ical groups.  
The other criteria wh ich were considered proved to be of secondary 
im portance and they are d i scussed later. 

The same cl in ical and h istological criteria were appl ied in  the 
second trial at Sungei Bu loh .  The attempt to forecast cl in ical ly the 
rate of fal l  in  the index u nder t reatment  was less successful  than 
before ; BB 70 %, BL 39 %, LL 33 %. There was no definite separat ion 
of BL and LL groups .  To some extent  th i s  could be attributed to 
the fact that t he second t r ia l ,  unl ike the firs t ,  was non-retrospect ive. 
To a greater extent  i t  was probably d ue to the fact that the t ime 
avai lable was  insufficient for thorough c l in ical exam inat ions .  

H istological ly the second t r ial necessi tated some modificat ion of 
the c ircumstances under wh ich lymphocytes were to be considered 
as i nd icative of a B L  classificat ion ( see below) .  When th i s  revis ion 
was made the progress rates for the three categories were m uch the 
same as before : 89 %, 58 % and 33  %.  

Histological classification. The mean progress rate for each of the 
histological criteria referred to above was calcu lated . After analysis 
of the resu l ts  i t  was concluded that the typical features of the 5 groups 
were as fol l ows.  The descriptions refer to the ful ly developed lesions .  

TT Focal ized epithel ioid cel l s ,  often with Langhans's giant cel ls ,  
encompassed by zones of lymphocytes and extend ing up to  the 
epidermis .  Nerves with i n  the granuloma infi l t rated and often 
unrecognizable .  

BT Epithelioid cel ls  either focalized or accompanied by Langhans's 
giant cel l s  or  both .  There i s  a narrow clear zone beneath the 
epidermis at least i n  some places . Lymphocytic i nfiltration 
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someti mes heavy. Nerves often very swol len by infi l t rate but  
usua l ly  they are d i scernible .  

B B  D i ffuse epithel io id cel l  gran u loma wi th  l i t t le o r  no  focal izat ion 
and usual ly  no Langhans's giant cel l s .  Lymphocytes variable. 
Usual ly some nerve damage and possibly cuffing or i nfil t rat ion .  

B L  ( I )  H ist iocytes showing  a tendency t o  epithel io id cel l develop­
ment .  Lymphocytes scanty .  
(2 )  More com monly, h ist iocytes loaded with baci l l i  and perhaps 
some foamy degenerat ion  but  no  large globi. Dense cl umps of 
lymphocytes present (a) as per i -neural cu ffs or  (b) occupying 
whole segments of the granu loma.  

LL H ist iocytes typica l ly  show foamy degenerat ion and globus 
format ion ,  but this may not exceed that of BL. M u l t i n ucleate 
globi ,  if present ,  are d iagnostic .  Lymphocytes d iffuse or  scanty 
especia l ly  i n  unt reated cases . 

The n u m ber of patients i n  the BT class with a sufficiently h igh 
i ndex to j ust ify fol l ow-up  was too low to be s ign ificant and i n  the 
TT c lass  there was of course none .  It  was impossible therefore to 
assess the characteristics of these two classes separately in the fol low­
up study. The h istological features referred to above are those wh ich 
appeared to correlate best with the c l in ical find ings, the lepromin  
test and the apparent  stabil i ty of the pat ients .  

The most stri k i ng correlat ion between bacter io logical progress 
and a histological characteristic was in the case of the epithe l io id ce l l .  
I n  7 patients whose biopsies s howed defin i te epithelioid cel l s  the 
lowest fal l  in  biopsy i ndex in the fi rst year of t reatment was 88 %, the  
mean 96 %.  

The main  problem i n  the  select ion of pat ients for therapeut ic 
tr ia ls was the defini t ion  of the B L  and L L  groups .  I n  th i s  matter the 
degree of cel l u lar i nfil t rat ion of the sub-epidermal zone was seldom 
hel pfu l .  H eavy i nfi l trat ion was  rare i n  L L  cases' but  was  also u nusual  
in  B L ;  m inor degrees of infi l t ration showed n o  correlat ion with 
progress rates.  Cel l u lar infi lt rat ion of nerves was absent .  Cuffing of 
small nerve trunks by lymphocytes however was a defin ite character­
is t ic of the BL group .  Damage to these nerves was of l it t le signifi­
cance ; one presumed t hat i t  m ight have occurred during  an earl ier 
phase of the  disease and the same appl ied to destruction of sweat 
glands. Si lver impregnation of axons had some advantage over 
rout ine stain ing  methods, but less for classification  than for diagnosis .  
The presence of plasma cel l s  or  fibrosis had no correlat ion with rate 
of progress. Lymphocytes were significant either when present as 
peri -neural cuffs, or  when they infiltrated densely an entire focus  or 
segment of granu loma, in which case t hey were indicative of B L  
status .  Diffuse relat ively t h i n  i nfi l t rat ion b y  lymphocytes , o r  clumps 
of these cel l s  s u rrounded by foamy cel l s  were q uite consistent  with 
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LL class ificat ion,  and lymphocytes could be numerous in  E N L  
les ions .  B u t  lymphocytes were often t h e  on ly h i stological indication 
that  a patient  was  in  the B L  group ; on occasion  the  decision between 
BL and LL could be difficult or impossible. 

The BL group presents two alternati ve histological pictu res 
according to whether the predominant cel l  is the lymphocyte or  a 
degraded epithelioid cell .  Lymphocytes are the predominant cell i n  
early and indeterminate leprosy a n d  it  is  poss ible that some o f  the 
B L  cases in which lymphocytes predominate (and epithel io id cel l s  
are absent) are st i l l  i n  1I;n early stage in  the  evol ut ion of  the  i nfection .  
Th i s  type of case has  been seen occasional ly in  Eurasians, I nd ians 
and Ch inese, but  i t  is  most frequent and characterist ic i n  some of the 
African races.  

G iant m u l t in ucleate globi were ind icat ive i n  a l l  cases of the LL 
group.  

Fat stain s  were carried out  i n  some cases. We agree with DAVISON, 
KoolJ and WAINWRIGHT ( \  960) that, although in general the more 
fat there is the nearer the lesion is to leproma, the test can be mis­
leading  in cases in which its help is most wanted . I t s  small value does 
not seem to j ustify the techn ical compHcat ion of u ndertaking fat 
stains for routine purposes. 

Bacterial index. There is a broad correlat ion between the val ue 
of the bacterial index of smears (the density of baci l li in the granu­
loma) and the subsequent rate of fal l  i n  the b iopsy index. The mean 
progress rates for the various  ind ices were 2 + , 97 % ; 3 + , 74 % ; 
4 + , 8 1 % ;  5 + , 4 1  % ; 6 + , 30 %. 

Discrepancies between cl i n ical and histological find ings. There 
was agreement on  the exact classification of 56 out  of the 82 cases. 
M inor disagreements usual ly concerned the decision whether a patient 
was to be classified BL or L L ;  in  such cases the fol low-up results  
u sually supported the opinion i n  favour  of LL unless the opposite 
opinion, whether clinical or  histological , was unusually emphatic. 
There was serious disagreement as to whether the patient was B B  
o r  LL i n  5 cases. Subsequent progress provided defin i te support for 
the clinical findings in 3 of them and for the h istology in  the other 2.  

Occasionally the cl inician diagnoses a borderl ine condit ion when 
the histology appears to be lepromatous, and often in  such cases the 
clinical judgement is proved correct by the fol low-up test of progress, 
bu t  not invariably. ALONSO AND AZULAY ( 1 959) make the same 
comment. Sometimes the histological pictu re of these cases is masked 
by considerable oedema. As already stated , epithelioid cell s  when 
present are conclusive evidence of a considerable degree of resistance 
i rrespective of the clinical findings. 

T n  the final analysis a reasonably sati sfactory classificat ion was 



TABLE 3 

Final classification of 82 cases according to clinical and histological assessments, and their progress rates .  
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BB-BL ---------------------
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B B-LL ? 0 1 0 0 0 0 0 2 --- -------

1 case classified BT is omitted from the Table. Progress rate 1 00 %. 

80- 90-
89 % 1 00 % ---

0 0 ---
2 2 ---
I 5 ---
0 I 

Total 
No. of 
Cases 

4 1 ) � 54 

1� } 1 7 

� ) 6 

4 

Mean % 
Progress 
Rate per 
6 months 

28 ) 30 30 % 

33 

60 } 64 % 66 0 

93 ) - 95 % 
96 

-

> 

� 
� ." 
() 
> 
:l 
� 
� 
� -c ;;c 
o til 
-< 

25 ;;c 
;;0 
m til 
m > 
;;c 
n 
:c 
-0 
c: 
;;c -c 
o til 
m 
til 

-
tv 
0\ 



1 27 LEPROSY REVIEW 

obtained for 78 out  of the 82 cases, as shown in  Table 3, wh ich also 
records thei r progress rates. 

Reactions. Cases with severe react ions  have been excl uded from 
th i s  analysis at t he t ime of  the react ion and  subseq uent ly ; figures 
therefore cannot be q uoted . But our experie·nce i s  that, a l though the 
borderl i ne  state i s  well recogn ized to be u n stable when un t reated , 
w i th  t reatment the great majority of cases respond pred ictably 
wi thout  alteration of classificat ion ,  a l though on occasion al terat ions 
occur  as a resu l t  of react ions .  Cases u ndergo ing a borderl ine react ion 
tend to show d i screpancies between the ir  cl i n ica l ,  h i stological and 
bacter iological patterns fair ly  frequent ly .  

BL cases appear to be su i table for therapeut ic tr ials ,  a l though 
the i r  rate of progress i s  less pred ictable than that of BB or LL cases. 
Occasional ly they react, and move to B B, even though thei r prev ious 
progress may have been s low. They d iffer from LL cases in  that 
erythema nodosu m  leprosum never occurs in them . 

Racial differences. The available resul ts  suggest that there are no  
d ifferences i n  rate of bacteriological im provement for any part icular 
category ( B B, BL or LL) among Europeans,  Eurasians, Negroes, 
Indians, Malayans and Chinese . The on ly  d ifferences detected 
concern the d istr ibut ion of cases between the classificat ion groups,  
to which reference has al ready been made. 

Discussion 

The application of a classification such as the one described wi l l  
b e  strictly l imited. There i s  however nothing incompatible between a 
strict ly  defined scheme of classification and a looser and s impler 
classification  wh ich would be of more general u se-al l  t hat i s  
requ i red i s  that  there should be  avai lable a loose and flexible 
terminology such as the one in current  use besides another more 
strictly defined set of terms such as the IT -LL grouping (Table I ) . 
The definition of criteria would be the same for both sets of terms. 
But whereas classification in the field would be mainly clinical 
and would employ the general terminology, a classification based 
on cl in ical , histological and other evidence would employ the 
precise terminology. 

There is  however l itt le hope that agreement would be reached on 
the definit ion of groups un less there was prior agreement on  t he 
object of classification.  I f, because c l in ical examination is the most 
feasible means, the object i s  to be clin ical descript ion,  then t here wil l  
need to be as many groups as there are c l in ical varieties of patient ; 
bu t  their sign ificance will be i n  doubt .  I f  the object i s  to assess the 
patient 's  resistance and prognosis by reference to al l observable 
characterist ics then the matter can be put  to the test . 
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Summary 

The paper attempts to define a 5 gro u p  class i ficat ion of leprosy i n  
wh ich the  groups represent 5 grades of res istance by  pat ient to  
i nfect ion .  

The  defin i t ion  was made by  assess ing the s ign ifica nce of c l in ical , 
h i stological and other characterist ics by reference to the bacterio­
logical response to t reatment .  
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