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Summary A quantitative estimation of leprosy bacil l i  in exhaled nasal breath was 
undertaken in 20 patients of borderline and lepromatous leprosy. Out of the 20 
patients, 8 were untreated, 6 had treatment for I month and the remaining 6 were 
on treatment for a period of 3 months. Non-cultivable acid-fast bacilli could be 
demonstrated in nasal breath in all the cases studied. The average number of 
bacill i excreted were 3 · 8 x 1 04, 2 '9  X 1 04 and 2·8 x 1 04 per breath in the 3 groups 
respectively. The quantum of bacilli exhaled increased with duration of the 
disease. 

It has been established for over 80 years that large numbers of Mycobacterium 
leprae are excreted from the nose and mouth in the majority of lepromatous cases 
of leprosy . It has also been shown that leprosy bacilli can be demonstrated in a 
large majority of such cases in nasal washings, 1 2, 1 3 nasal smears2 and in nasal 
blows,3 in the deep nasal breath. 1 The positivity in mouth washings as well as in 
nasal smears has been studied . 6  Together, these papers present a surge of interest 
directed recently towards evaluating the nose and mouth as exits for transmit
table M. leprae. The present study was undertaken to find out if bacilli could be 
extruded through normal or just harsh breathing and if so the possible numbers of 
bacil l i  that could be thrown out in the environment .  

Material and methods 

The patients included ill this study were selected from those attending the 
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out-patient clinics at JALMA. They were a l l  very advanced and highly bacillated 
cases .  Of the 20 cases included in the present study, 1 9  belonged to the 
lepromatous type whereas one was of the BL type. I I  Of these 8 were untreated, 6 
had treatment for I month and the remaining 6 were on therapy for a period of 3 
months .  

Each patient was asked to breathe into a flask containing 10  ml of 
physiological saline. In order to dislodge the bacilli from the glass surface, a few 
drops of 1 % Tween 80 were added and the sides of the flask were washed down by 
swirling the fluid . The fluid was then centrifuged at 1 0,000 rpm for 30 minutes. 
The supernatant was pipetted off and the remaining pellet was suspended in 1 ml 
of physiological saline. The bacill i  were counted and calculated according to the 
method of Hart & Rees . 5  The remaining suspension was decontaminated by 
modified Petroff's method as described by Shepard. 1 2 I t  was then inoculated into 
Lowenstein-Jensen medium to observe growth of any cultivable Mycobacteria .  
Absence of growth on Lowenstein-Jensen medium was taken as an indirect proof 
of the acid-fast bacilli being M. leprae. Slit smears were performed in the usual 
way from the ear lobes . Bacteriological Index (BI) was assessed and graded 
according to the method described by Dharmendra .4 

Results 

The number of bacilli per exhaled nasal breath is shown in Table I .  The untreated 

Table 1. Bacilli exhaled in nasal breath and bacteriological indices of bacill i in 
skin smears 

Skin smears Bacilli exhaled 
Number of 

patients Mean B I * ± S D Mean number per breath 

Group I 3 · 8  x 1 04 
(Untreated) 8 2 · 1 ± 0·69 (2 ·25 x \ 03 - 1 · 1  X \ 05) (a) 

range 

Group I I  2 · 9  x \ 04 
(On treatment 6 2 ·0 ± 0-4 (2 ·25 x J 03 - 7 · 1  X \ 04) (b) 

up to I month) range 

Group I I I  2 · 8  x 1 04 
(On treatment 6 2 ·0 ± 0· 5  (4, 5 x 1 03 - I · 3  X \ 05) (c) 

up to 3 months) range 

* BI = Bacteriological Index. 
P values calculated on the basis of individual values are: between (a) and (b) 

> 0·05 ;  between (b) and (c) > 0 ·05 ;  and between (a) and (c) > 0 ·05 .  
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group consisted of 6 men in the age group of 1 6-50 years and 2 women both aged 
30 years . The mean duration of the disease was 7 years . The BI varied from 1 + to 
4 + ,  the mean being 2 · 1 + .  All of the patients exhaled bacilli in their nasal breath, 
the average number of bacilli being 3 · 8  x 1 04 per breath . 

There were 6 patients who had received treatment for up to 1 month. All of 
them had received dapsone 50- 1 00 mg for 5 days to 1 month. Four patients were 
on combination therapy with clofazimine, pyrazinamide, thiacetazone and 
isoniazid . All were men belonging to the 22-50-year age group . The average 
duration of illness in this group was 8 years . The mean BI was 2 + . Again bacil l i  
could be found in the exhaled nasal breath in all of these patients, the average 
number being 2 ·9  x 1 04 per breath .  

The third group comprised 6 cases whose mean period of treatment was 2t 
months. As in the second group, all the patients had taken dapsone 50- 1 00 mg. 
Two received other drugs also . All the patients in the group were men aged 
between 2 1  and 45 years and the mean duration of their il lness was 8 years. The 
average number of bacill i extruded numbered 2 · 8  x 1 04 per breath . 

Taking the duration of disease into consideration, it was seen that the number 
of bacilli in breath increased with duration of disease (P < 0·05)  (Table 2). There 
was no growth on the Lowenstein-Jensen medium in all the samples cultured . 

Discussion 

Table 2. Relationship between the disease duration and exhalation of 
bacilli in nasal breath 

Disease duration Disease duration 
< 5 years > 5 years 

Number of patients 8 1 2  
Mean number o f  bacilli excreted 1 ·0 x 1 04/breath 405 x 1 04/breath 

Standard error = 2· 56 (on the basis of individual excretion rates and 
P < 0·05) .  

In the present study, non-cultivable acid-fast bacilli could be demonstrated in 
nasal breath of all  the cases examined . Taking the absence of growth on 
Lowenstein-Jensen medium as a negative proof, these bacil l i  were considered in 
all probability to be Mycobacterium leprae. In  one earlier study,3  54% positivity 
was found in nasal discharges whereas in another6 bacilli were found in 50% of the 
cases in nasal smears . It  must be mentioned that in the present study all the cases 
selected were highly bacillated patients with little or no treatment. Pedley7 and 
Pedley & Geater8 have drawn attention to the importance of nasal secretions as 
the portal of exit of leprosy baci l l i .  While the presence of bacil l i  in the nasal 



340 Christina A Green et al .  

secretions and nasal blows is well recognized, it was of interest to find bacill i even 
in slightly harsher breath in the very highly bacillated cases of lepromatous 
leprosy. The present study has shown that in advanced cases of lepromatous 
leprosy a sizeable nl,lmber of bacilli are exhaled with a harsh breath . These 
observations support the findings of Bedi et al. I wherein they had described 
acid-fast bacilli in deep breath of multibacillary cases .  There was no significant 
difference in the number of bacilli in untreated cases as compared with cases 
treated for 1 month or up to 3 months. On the other hand, there was a correlation 
with the duration of the disease, cases with longer duration extruding a larger 
number of bacilli . These observations would be underscored in view of the fact 
that the values are obtained from different groups of patients and not from the 
same group followed up with treatment . 

It is clear from the studies carried out so far that a large number of leprosy 
bacilli could be excreted from the upper respiratory passages as assessed by the 
examination of the nasal smears, nasal blows and nasal breath . These findings 
signify the importance of nasal infection in the epidemiology of leprosy . 3, 9" o 
However, none of these new findings need cause alarm to the patients or to the 
medico-social workers since it seems obvious that leprosy is only mildly 
contagious as judged by its low attack rate in the community . 
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