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1. Introduction:
Leprosy (Hansen’s disease) is a chronic granulomatous disease caused by a bacillus, Mycobacterium leprae, mainly affecting the peripheral nerves, skin, mucosa of the upper respiratory tract and eyes. It is an infectious disease transmitted by droplets from the nose and mouth of untreated cases.1
    Due to the case load and social stigma attached to the disease, leprosy still continues as a disease of public health concern.2According to WHO report (updated on October 2017), 176,176 cases of leprosy were prevalent (0.18 cases per 10,000 people) at the end of 2015 and 211,973 people developed leprosy (0.21 new cases per 10 000 people) during the year globally. According to this report, 213,899 and 215,656 number of new cases were reported in the year 2014 and 2013 respectively indicating the degree of continued transmission of infection.1
Pockets of high endemicity still remain in some areas of many countries including India. India alone accounted for 58.85 percent of the global leprosy burden and a total of 127000 new cases were detected during 2013-2014. A total of 86000 cases were recorded on April 1, 2014 (prevalence rate of 0.68 per 10,000 population).3, 4, 5
 Leprosy is most commonly diagnosed by clinical signs and symptoms.7 Demonstrations of M. leprae in the lesions by examination of the slit skin smear confirm the diagnosis. Bacteriological identification by slit skin smears examination plays an important role in early and accurate diagnosis of leprosy. In some multibacillary cases with infiltrative lesions of the skin without loss of sensation especially during early stages, positive skin smear may be the only conclusive sign for diagnosis of the disease.6 With these concern, the present study aims at describing the epidemiological and clinico-bacteriological pattern of leprosy patients depending upon bacterial load based on “Slit skin smear” technique among the patients mainly from upper Assam area in order to help strengthen control activities in the “post elimination era.”
2. Materials and Methods:
This was a prospective, observational study. The study was conducted at the department of Microbiology, Assam Medical College and Hospital(AMCH) during a period of one year from October 2016 to September 2017. All clinically suspected referred cases of leprosy from dermatology department during the time period were included in the study.
Informed consent was taken from all patients enrolled in the study and data was recorded. In each case, detailed history was taken and physical examination was done. Demographic data and clinical details were recorded with particular reference to the symptoms, duration, initial site of appearance of lesion, extension of lesions, distribution and colour of lesions, presence of nerve involvement in the form of thickening or tenderness, presence of disability, history of contact with leprosy cases, family history of leprosy, socioeconomic background.
Slit Skin Smears were done in all cases. Skin smears were collected from 4 sites including both the ear lobules, and margins of active lesions and nasal swab specimens. The air-dried and heat fixed smear were stained with Zeihl Nelson stain and cases were classified as multibacillary or paucibacillary on the basis of result of smear examination.8
Statistical analysis was carried out using Microsoft Oﬃce Excel 2007 software. Data was analyzed for descriptive statistical analysis using percentage & proportion.

3. Results:
Total 144 clinically diagnosed cases were included in the study during the period of one year.
Demographic characteristics:
Age of the patients ranged from 7 years to 72 years. Maximum patients 48.61% (70/144) belonged to age group 20-39 years and 8.33% (12/144) of total patients were children. The percentage of cases in infants were rare (0%) (Table-1).
Gender wise male patients (72.22%, 104/144) were more common than females (27.78%, 40/144). Male to female ratio (M:F) was 2.6:1(Table-1). 
Most of the cases in this study were without past history of exposure, only few had intra-familial contact history (18/144, 12.50%). 81.94% of cases were from rural area and 18.06% from urban area (Table-1). 
Majority of the patients (121/144, 84.03%) were from lower socio-economic background where as 15.97% (23/144) patients were from middle income group. There were no patients from high income group (Table-1). 
Maximum number of patients 48(33.33%) were found to be tea garden worker. The next common was agriculture labour 34 (23.61%) (Table-1).


Table 1: Distributions of cases according to socio-economic characters
	Socio-demographic factors
	Frequency (n=144)
	Percentage (%)

	Age (years)
	0-9
	4
	2.78

	
	10-19
	27
	18.75

	
	20-29
	32
	22.22

	
	30-39
	38
	26.39

	
	40-49
	22
	15.28

	
	50-59
	14
	9.72

	
	60-69
	6
	4.17

	
	70-79
	1
	0.69

	Gender
	Male	
	104
	72.22

	
	Female
	40
	27.78

	Residence
	Rural
	118
	81.94

	
	Urban
	26
	18.06

	Socioeconomic group
	Lower income group
	121
	84.03

	
	Middle income group
	23
	15.97

	Family history/history of contact
	Yes
	18
	12.50

	
	No
	126
	87.5

	Occupation
	Tea garden worker
	48
	33.33

	
	Agriculture labour
	34
	23.61

	
	Others
	62
	43.06



Clinical pattern:
Maximum number of patients 73(50.69%) in this study had the duration of illness less than 6 months, between 1-5 yrs in 39 cases (27.08%) and 6-12 months in 32 cases (22.22%) (Table-2).  
The clinical features in our study were hypopigmented patches (63.89%, 92/144), nodular lesions (59.72%, 86/144),loss of sensation (53.47%, 77/144), thickened nerves (35.42%,51/144), erythematous patches (34.02%, 49/144), trophic ulcers (17.36%, 25/144), limb deformities (3.47%, 5/144), loss of extremities (2.78%, 4/144).
Hypopigmented patchwas the commonest presentation followed by nodular lesions.Extremities (119 cases, 82.64%) were the most common sites involved. 
Among the patients presenting with hypopigmented patches, majority of the patients (64/92, 70.65%) had patches ranging between 2 to 5, 12 (13.04%) patients had patches 6 or more than 6 and 16 patients (17.39%) had single patch. Patches were located mainly on uncovered part of body or the part of body which can be easily discovered by patient such as face, hands. Only 21 (22.83%) patients had patches on covered area or the area which is not accessible to be seen by patient; whereas 71 patients (77.17%) had at least one or some patches on the uncovered body part or the area which can be seen by patient easily. 
Nerve involvement was seen in 35.42% patients. Multiple nerve involvement was present in 27 (18.75%) patients. Ulnar nerve (23, 45.09%) was the most commonly affected nerve. 
Nonhealing ulcer on extremities was seen in 25 (17.36%) patients.
5 (3.47%) cases had bony deformity in the form of claw hand. No cases of foot drop were observed. 
2(1.38%) patients presented with nasal flattening.
There was no case observed as ocular manifestation. 
4 cases (2.78%, 4/144) presented with loss of extremities or limb amputation.
Bacteriological findings:
On examination of Slit skin smears after AFB staining, 36 cases (25%) showed smear positive (multibacillary) and 108 cases (75%) showed smear negative (paucibacillary) (Table-3). 
Table 2: Distribution of cases according to duration of illness	
	Duration 
	Frequency (n=144)
	Percentage (%)

	<6 months
	73
	50.69

	6-12 months
	32
	22.22

	>1 year
	39
	27.08



Table 3: Classification of cases according to Slit skin smear results
	Classification
	Frequency (n=144)
	Percentage (%)

	Paucibacillary
	108
	75

	Multibacillary
	36
	25



4. Discussion:
Leprosy can occur at all ages ranging from early infancy to very old age.9 In the present study, majority of patients (70; 48.61%) belonged to the age group of 20-39 years which represents the reproductive active age group in both sexes. According to this study, patients below 7 years were affected the least.
Similar observations were made by Guhaet al.,10 Kaur et al.,11 Sehgal et al.,12 Moorthyet al.,13 Kaur et al.,14 Thakkaret al.,15 Swarnakumariet al.,16 Premalathaet al.,17  Pokhrelet al.18. Thus, the age distribution observed in present study correlates well with that of the other previous studies. 
The frequency of leprosy cases in children is an indicator of the level of transmission of the disease in the community. In the 7-19 years of age group, there were a total of 31 cases and 8.33% (12/144) of total cases were children (7-12 years). This indicates a high infectivity status in the community. 
Leprosy affects both sexes. But, in most parts of the world, males are affected more frequently than females often in the ratio of 2:1.9 The present study also showed concurrence with the ratio of 2.6:1 indicating the same. This was also observed in the studies by Sehgal et al.12 and Moorthy et al.13 Male predominance may be due to factors like industrialization, urbanization, more opportunities for contact in males, difference in health seeking behaviour of men and females are slow to self report.
In the present study, 84.3% of the patients were from low income group and 15.97% were from middle income group. This results correlates with some other previous studies. Similar observations were made by Swarnakumariet al.16 where 80% of the patients were from low income group. Sing et al.19 found that 57.1% of the respondents belonged to poor socio-economic status followed by 21.6 % in lower-middle class group.Major percentage of cases in lower income group may be due to factors like poor living conditions, overcrowding, poor sanitation, poor nutrition, lack of personelhygine and illiteracy.
It has been documented that the risk of developing leprosy is nine times higher in household of patients and four times higher in direct neighboring houses of patients compared to households that had had no such contact with patients.20 The present study showed that only a small proportion of leprosy cases (12.50%) had history of contact with leprosy patients. This is a positive sign.  Similar observations were also made by Thakkaret al.15 and Swarnakumariet al.16
The present study showed majority of patients from rural area (81.94%) which may be due to factors like lack of awareness, low accessibility to health care facilities, lack of adherence to therapy, lack of knowledge regarding the consequences of the disease and inhibition of reporting for treatment due to the social taboos and customs. Kadam et al. also found that major percentage of cases belonged to rural area.21
In the present study, the duration of the illness by the time of presentation were less than 6 months in 50.69%, 6-11 months in 22.22% and 1-5 yrs in 27.08% of cases. Similar obsearvation was also made by Swarnakumariet al.16 Majority of patients (50.69% of cases) reported relatively earlier i.e. within 6 months of disease. But the percentage of early reporting must be further increased to prevent disease complications. Due to factors like lack of knowledge, ignorance, social taboo and customs, patients tend to hide their disease and delay their treatment at the time when they could have been easily cured. 
In the present study, the disease was most common among the tea garden workers (33.33%). Agriculture labour (23.61%) was the next common occupational group. Factors like illiteracy, ignorance, lack of knowledge about the consequences of the disease, overcrowding, poor personal hygiene, malnutrition which are associated with low economic status are also more common among people persuing the manual labour work. 
In the present study, hypopigmented patches (63.89%)were the most common clinical presentationfollowed by nodular lesions (59.72%).Extremities (82.64%) were the most common site involved. These results correlates well with other similar studies. Kadam et al[21]also observed that 76.19% cases were presented with patches. Grover et al.22 found that upper extremity (29% cases) was the most common site involved followed by lower extremity (23% cases).
In this study, 17.36% cases showed trophic ulcers, 3.47% cases had bony deformity in the form of claw hand, 1.38% cases presented with nasal flattening and 2.78% with loss of extremities or limb amputation. These results suggest delay in diagnosis and treatment and lack of disease awareness in the patients. 
In our study, 36 cases (25%) showed smear positive (multibacillary) and 108 cases (75%) showed smear negative (paucibacillary). Another study by Kakkadet al.23 observed that majority (thirty-five) of the cases were AFB positive (multibacillary) and fifteen were AFB negative (paucibacillary) out of 50 cases. A study on childhood leprosy by Vukkadala et al.24 found that 73.17% of cases belonged to pauciBacillary  and 26.83% cases to multibacillary.
Limitations: Patient attending the out-patient and in-patient department of Dermatology, Assam Medical College and Hospitals, Dibrugarh. Patients were mainly from upper-Assam area. Hence, there is limited information about the epidemiology of the disease.The study duration was only one year. So, further studies with longer duration are required to know the disease status better.
For diagnosis of leprosy, there is no independent gold standard method. Taking any of the clinical signs and symptoms, slit skin smear results, histopathological parameters as a gold standard is not ideal. Variation of results in different studies may be due to different criteria used to select the cases. Various factors also influence the results such as differences in sample size, age of the lesion, immunological and treatment status of the patient at the time of taking smears for SSS examinations.
5. Conclusions: 
Leprosy still remain as important problem to bring it under expected level of control. This study indicates high circulation of lepra bacilli in the community in the “elimination era”. There is an urgent need for early diagnosis and appropriate treatment to prevent spread of the bacilli and development of disabilities. Awareness programmes should be designed to motivate the community for self-examination and reporting.
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