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Introduction: Leprosy is one of the neglected tropical diseases that affect skin and peripheral
nervous system often results in severe, lifelong disabilities and deformities. Even though multi-
drug therapy was in place for more than 30 years to treat and prevent leprosy worldwide
including Ethiopia, its epidemiology is not well studied in the West Arsi zone.

Objective: The aim of this study was to determine the prevalence of acid-fast bacilli (AFB)
positivity rate and associated factors among leprosy suspected cases.

Methods: A health facility-based cross-sectional study was conducted among 422 leprosy
suspected cases from August 2020 to December 2020. To detect AFB, skin slit specimens
were collected and examined using the Ziehl-Neelsen staining technique. Socio-demographic
and clinical data were collected using a structured questionnaire. Data were analyzed using
Statistical Package for Social Sciences (SPSS) version 24. Logistic regression was employed
to determine predictors of AFB positivity rate.

Results: Acid-fast bacilli were detected among 46 leprosy suspected cases which gives
a prevalence of 10.9% with 95% CI (8.2-15.6). Suspected leprosy cases with multibacillary
type were 4 times more likely to be AFB positive (p=0.021) than their counterparts. Study
participants who had contact with known leprosy cases were 2 times more likely to be AFB
positive (p = 0.032) and those with no formal education were 2 times more likely to be AFB
positive (p = 0.03). Participants who had close contact with leprosy patients for >3 years
were 8 times more likely to be AFB positive (p = 0.02).

Conclusion: This study revealed a high prevalence of AFB positivity rate in the era of
multidrug therapy. Types of leprosy, close contact with known leprosy cases, educational
status, and duration of closer contact with leprosy cases were significantly associated with
AFB positivity rate.

Keywords: acid-fast bacilli, Ethiopia, Mycobacterium leprae, prevalence, West Arsi zone,
Ziehl-Neelsen staining

Introduction

Leprosy is a neglected tropical disease affecting the skin and peripheral nervous
system often results in severe, lifelong disabilities, and deformities. Moreover, it
has a negative impact on the socioeconomic status of the patient and the patient’s
relatives.'> Until 2008, leprosy was thought to be caused by Mycobacterium leprae.
Another species of Mycobacterium associated with Leprosy, M. lepromatosis, was
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reported by Han et al*** The transmission of Leprosy is not
well known. The clinical observation indicated that living
in close contact with leprosy patients as the main risk
factor for Leprosy. Transmission of Leprosy occurs mainly
through infectious aerosols and skin-to-skin contact.'”

In 1981, World Health Organization (WHO) developed
a multidrug therapy (MDT) for leprosy which was revised
later in 1998.° If MDT is not initiated as early as possible,
permanent damage, neural damage, and permanent physi-
cal disability may not be averted.®’ Multidrug therapy was
effective and has played a critical role in the reduction of
the leprosy burden, by reducing human-to-human
transmission.”

Prevalence of Leprosy was deceased in all WHO
regions; however, antimicrobial resistant (AMR)
M. leprae was increased from 34,358 in 2018 to 35,231
in 2019. Globally, 202,185 new cases were detected repre-
senting a global decrease of 6506 cases.” There was
a constant and gradual reduction in the number of new
leprosy cases in the last 10 years. Brazil, India, and
Indonesia reported >10,000 new cases, while 13 other
countries including Ethiopia reported 1000—10,000 new
cases. In 2019, about 3201 new cases of leprosy were
detected in Ethiopia.’

Even though the prevalence of leprosy has significantly
decreased and most highly endemic countries have
reached eradication level which is defined as a registered
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prevalence rate of < 1 case/10,000 population, it continues
to be a global health concern.'® In 2010, Ethiopia was one
of the 17 nations reporting 1000 or more incidence
per year. Ethiopia was the second uppermost nation in
Sub-Saharan Africa in leprosy prevalence.!! Greater than
76% of the leprosy cases in Ethiopia were reported from
Oromia and Amhara regional states in 2012 (unpublished
data: Federal Ministry of Health (FmoH); presentation at
the National Leprosy Workshop at AHRI; 2012).
Furthermore, there are pocket areas that report a high
number of cases yearly.

In Ethiopia, the prevalence of leprosy has sharply
declined from 19.8 per 10,000 populations in 1983 to
0.5 per 10,000 populations in 2012 following the introduc-
tion of MDT.! Registered prevalence is a useful proxy
indicator of the disease burden as it reflects the number
of active leprosy cases diagnosed with the disease and
receiving treatment with MDT. The aim of this study
was to determine the prevalence of Acid-Fast bacilli
(AFB) positivity rate and associated factors among
Leprosy selected health

suspected cases attending

facilities.

Materials and Methods
Study Design and Area

A cross-sectional study was conducted in selected health
facilities located in West Arsi zone, Oromia Regional
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Figure | Study sites include three hospitals and five health centers in the West Arsi zone.
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State, Ethiopia from August 2020-December 2020
(Figure 1). The Zone has 15 (13 rural, 2 towns) woredas
with an altitude ranging from 2850 to 3000 meters above
sea level. The zonal temperature ranges from 14°C to
27°C that divided the zone into three clusters: Lowland
(14.9%), Midland (39.6%), and Highland area (45.5%).
According to the Zonal report of 2019, the zone has an
estimated population of 2,695,099 out of which 1,544,879
are females. There are 417 public health facilities of which
5 are hospitals, 88 are health centers, 324 are health posts
and 203 are private medium and higher clinics including
one non-governmental organization hospital and two pri-
vate hospitals. Leprosy diagnosis and treatment services
are given in all government health institutions and some
selected private hospitals and clinics.

In the present study, the following 8 health facilities
were selected: Shashamane Comprehensive Specialized
hospital (SCSH), Gambo hospital (GH), Kokosa hospital
(KH), Kofale health center (KHC), Kore health center
(KoHC), Adaba health center (AHC), Nensebo health cen-
ter (NHC), and Gedeb hasasa health center (GHHC). Out
of eight health facilities selected, seven were located in
a high land area whereas only one (SCSH) was located in
a midland area (Figure 1).

Study Population

For this study, all Leprosy suspected cases that reside in
the West Arsi zone during the study period were consid-
ered as source population whereas all Leprosy suspected
cases who visited one of the selected Government health
facilities found in West Arsi zone during the study period
and fulfilled inclusion criteria were considered as a study
population.

Eligibility Criteria

Inclusion criteria: Any person who was suspected of
leprosy, visited one of the participating health facilities,
never took the anti-leprosy drug before, did not know their
leprosy status at the time of recruitment, and who were
voluntary to participate in the study were included in the
study.

Exclusion criteria: Leprosy patients who revisited one
of the participating health facilities for the treatment and
patients who were referred from other health facilities to
continue the treatment were excluded from the study.

Study Variables

Dependent variable: AFB positivity rate.

Independent variables: Age, sex, residence, occupa-
tional status, educational status, monthly income, family
size, number of rooms in a house, types of Leprosy,
history of a family member with leprosy, close contact
with Leprosy patients, duration of contact with leprosy
patients, and clinical characteristics of study participants.

Sample Size Determination

A single proportion population formula was used to calcu-
late the sample size by considering 50% prevalence, 5%
margin of error, 95% confidence interval, and 10% for
non-response rate. Accordingly, the total sample size was
422. To recruit participants, a convenient sampling techni-
que was used.

Data Collection

After written informed consent and assent (wherever it is
applicable) was obtained, socio-demographic characteris-
tics such as age, sex, marital status, educational status,
place of residence, monthly income, and clinical charac-
teristics which include the type of Leprosy, presence of
hypopigmented skin, types of lesion, lesion with pain,
numbness on hand, eyelid exhaustion, difficulty in closing
eyelids, presence of nodules on face and ears, and history
of a family member with leprosy were collected using
a structured questionnaire by face-to-face interview.

Skin slit specimens were collected from suspected
cases by attending laboratory personnel. The samples
were collected from both ear lobes, elbow of both arms,
and thighs with visible skin lesions or areas with altered
sensation. A 5 mm punch biopsy was taken from the most
erythematous, contagious, expanding area that was
a blood-free part of the skin.'> The skin slit was collected
aseptically using a sterile blade for each patient. The
smears were stained by the Ziehl-Neelsen method for the
detection of AFB.

Quality Control

A questionnaire, which was originally prepared in English,
was translated to Afaan Oromo (widely spoken in the area)
and translated back to English to check the similarity. To
assess the appropriateness of the questionnaire, a pre-test
was conducted on 5% of study participants 2 weeks before
the actual data collection period at Halaba primary hospi-
tal. The standard operating procedure was followed during
sample collection, sample processing, Ziehl-Neelsen stain-
ing, and recording of the data.
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Data Analysis

For data entry and analysis Statistical Package for Social
Sciences version 24 was used. Descriptive statistics were
used to present summarized data. Logistic regression was
employed to determine the association between dependent
and independent variables. Factors with a p-value less than
0.25 in bivariate analysis were further analyzed using
multivariate analysis. A p<0.05 was considered statisti-
cally significant.

Operational Definition

Leprosy suspected cases: A dark-skinned person with
patches on skin, loss or decrease of sensation in the skin
patch, numbness of feet or hand, and swelling or lumps in
the face or earlobes.

Leprosy confirmed cases: A person with at least one of
the three cardinal signs: (i) definite loss of sensation in
a pale or reddish skin patch, (ii) thickened or enlarged
peripheral nerve which lost sensation and or weakness of
the muscles, or (iii) positive for AFB in a slit skin smear. '

Leprosy contacts: Individuals who live in the same
house and share kitchen and social area. Persons those
who are indicated by the index case and have other types
of associations, which includes blood relatives, neighbors,
friends, and colleagues.'*

Multibacillary: Is a case of leprosy with greater than
five skin lesions, or with nerve involvement, or with bacilli
in a slit-skin smear, irrespective of the number of skin
lesions.

Paucibacillary: Is a case of leprosy with 1 to 5 skin
lesions, without demonstrated presence of bacilli in a skin
smear.

Results

Socio-Demographic Characteristics

In this study, 422 leprosy suspected cases were included
with 100% response rate. Most participants were from
SCSH (n = 110, 26.1%) followed by KH (n = 90,
21.3%), GH (n = 77, 18.3%), KoHC (n = 36, 8.5%),
GHHC (n = 31, 7.4%), KHC (n = 29, 6.9%), AHC (n =
29, 6.9%), and NHC (n = 20, 4.7%). The mean age of
participants with standard deviation was 34.9 £15.4 years
(Range: 7-74 years). Most participants were in the age
category of 46-74 years. Place of residence for 381
(90.3%) was rural. One hundred fifty-four (36.5%) of the
study participants were farmers whereas 94 (22.3%) were
with no formal education

housewives. Participants

accounted for 46.2% whereas 26.5% and 1.7% of partici-
pants completed grade 14 and 9-12 respectively

(Table 1).

Clinical Characteristics of

Participants

Of 422 Leprosy suspected cases included in the present
study, 97.9% live with their family, 70.6% have a family
size greater than 4. Clinically, 73% of participants had
hypopigmented skin; most of the lesions were papule
type. About 18% of participants had a family member
with a history of leprosy and 40.3% had contact with
known leprosy cases (Table 2).

Prevalence of AFB Positivity Rate
Of the 422 Leprosy suspected cases, 46 (10.9%) were
AFB positive with 95% CI (8.2-15.6). Acid-Fast bacilli

Table | Socio-Demographic Characteristics of Leprosy
Suspected Cases Attending Selected Health Facilities Located in

West Arsi Zone, August 2020-December 2020 (N = 422)

Variables Category Frequency (%)
Age in year 0-14 12 (2.84)
15-20 87 (20.6)
>20 323 (76.5)
Sex Male 240 (56.9)
Female 182 (43.1)
Marital status Married 315 (74.6)
Single 73 (17.3)
Widowed 29 (6.9)
Divorced 5(1.2)
Educational status No formal education 195 (46.2)
1—4 112 (26.5)
5-8 101 (23.9)
9-12 14 (3.4)
Occupation Employed 7(1.7)
House wife 94 (22.3)
Day worker 52 (12.3)
Merchant 70 (16.6)
Student 41 (9.7)
Farmer 154 (36.5)
Others* 4 (0.9)
Place of residence Urban 41 (9.7)
Rural 381 (90.3)
Woreda Lowland 13 (3)
Midland 23 (5.5)
Highland 386 (91.5)

Note: *Drivers, domestic servant.
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Table 2 Clinical Characteristics of Leprosy Suspected Cases
Attending Selected Health Facilities Located in West Arsi Zone,
August 2020-December 2020 (N = 422)

Variables Category Frequency
(%)
With whom do you live With family | 413 (97.9)
Alone 9 (2.1)
Number of family member <4 296 (70.1)
4 90 (21.3)
>4 36 (8.5)
Monthly income in Ethiopian Birr <1000 291 (68.9)
10002000 65 (15.4)
2000-3000 59 (14)
>3000 7(1.7)
Presence of hypopigmented skin Yes 308 (73)
No 114 (27)
Types of lesions Papules 186 (60.4)
Pustules 80 (26)
Nodules 37 (12)
Others 5(1.6)
Lesions with pain Yes 105 (34.1)
No 203 (65.9)
Numbness on hands Yes 80 (19)
No 342 (81)
Eyelid exhaustion Yes 14 (3.3)
No 408 (96.7)
Difficulty in clothing eyelid Yes 7 (1.7)
No 415 (98.3)
Presence of nodules on face and ears | Yes 53 (12.6)
No 369 (87.4)
Types of Leprosy MB 49 (11.6)
PB 373 (88.4)
History of a family member with Yes 79 (18.7)
leprosy No 343 (81.3)
Close contact with leprosy patients Yes 170 (40.3)
No 252 (59.7)
Duration of close contact with leprosy | <3 41 (24.1)
patients 23 129 (75.9)
Number of rooms in the houses <4 296 (70.1)
4 90 (21.4)
>4 36 (8.5)
Are you DM patient? Yes 9 (2.1)
No 413 (97.9)

Abbreviations: MB, multibacillary; PB, paucibacillary; DM, diabetes mellitus.

detection rates according to the sites of specimen collec-
tion were as follows: ear lobes 4/37 (10.8%), arms 9/68
(13.2), and thighs 33/317 (10.4%). A high AFB positivity
rate (72%) was found from thighs (Figure 2). Acid-Fast
bacilli detection rates across the study sites were as fol-
lows: SCSH 10/110 (9.1%), GH 8/77 (10.4%), KH 11/90
(12.2%), KHC 3/29 (10.5%), KoHC 3/36 (8.3%), GHHC
3/31 (9.7%), NHC 5/20 (25%), and AHC 5/29 (17.2%)
(Figure 3). Regarding AFB distribution in age groups 1/99
(1%), 4/100 (4%), 13/104 (12.5%), and 28/119 (23.5%)
participants in age group 7-20, 21-34, 3545, 4674 were
positive for AFB respectively.

Factors Associated with AFB Positivity
Rate

Nearly all independent variables analyzed by bivariate analy-
sis had a p-value less than 0.25. Factors such as types of
Leprosy, close contact with known Leprosy cases, educational
status, number of rooms in a house, and duration of close
contact with Leprosy cases were significantly associated
with AFB positivity rate (p < 0.05). Study participants with
multibacillary (MB) type leprosy were about 4 times more
likely to be AFB-positive (p = 0.021). Study participants with
a history of close contact with known Leprosy cases were
about 2 times more likely to be AFB-positive (p = 0.032)
whereas those with no formal education were about 2 times
more likely to be positive for AFB (p = 0.03). Participants who
had close contact with leprosy patients for >3 years were about
8 times more likely to be positive for AFB (p = 0.02) and those
who lived in a house with room number > 4 were also about 8
times more likely to be AFB positive (p = 0.04) (Table 3).

m Ear lobe

HAmMs

Thighs

72%

Figure 2 Acid-fast bacilli (AFB) positivity rate according to specimen collection site
among leprosy suspected cases attending selected health facilities located in West
Arsi zone, August 2020-December 2020.
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Figure 3 Frequency of AFB detection across the study sites among leprosy suspected cases attending selected health facilities located in West Arsi zone, August 2020—

December 2020 (N=46).

Abbreviations: LSC, leprosy suspected cases; SCSH, Shashamane Comprehensive Specialized hospital; KH, Kokosa hospital, GH, Gambo hospital; KoHC, Kore health
center; KHC, Kofale health center; AHC, Adaba health center; NHC, Nensebo health center; GAHC, Gedeb hasasa health center.

Discussion

Even though Leprosy cases were declined after the implemen-
tation of MDT in Ethiopia, still there are some cases reported
from some parts of Ethiopia."'> In this study, the overall AFB
positivity rate among Leprosy suspected cases was 10.9%,
which was high compared to the report from different regions
of the world'® and a recent report from the Eastern part of
Ethiopia.'” Before initiation of MDT, the prevalence of
Leprosy in Ethiopia was 19.8% which was higher than our
finding; however, in 2012 it was dropped below 0.5%." The
current study showed the increment of Leprosy cases as com-
pared to overall leprosy cases reported in 2012." Besides,
WHO in 2019 reported a global prevalence of 22.9 per million
population’ and a prevalence of 0.21 per 10,000 population
from Africa which is lower than our findings.

A relatively recent study conducted at Gambo hospital,
Ethiopia, reported a high prevalence of Leprosy among
children and adolescents (31.7%), and low prevalence was
found among adults (11.7%).” Both findings from Gambo
hospital were higher than the current study. Moreover, our
finding was relatively high compared to the prevalence of
Leprosy reported from Indonesia (~7.5%)' and Colombia
(7%)."® On the other hand, India reported a higher burden
of leprosy cases (55.5%) than the current study.'®

The difference in prevalence might be due to the variation
of M. leprae epidemiology in the general population, study
design, study period, attitude, and traditional practices. Most

importantly, wide use of MDT might be the main reason for
variation observed. In countries where MDT is effectively
applied, the number of new cases of Leprosy is expected to
decline over time. According to this study, there are
a significant number of leprosy cases in the West Arsi zone
which need attention from concerned bodies.

In this study, we assessed some factors that could
predispose to AFB positivity rate. Among factors ana-
lyzed, the type of leprosy was associated with the AFB
positivity rate. The frequency of AFB was high among
Leprosy suspected cases with multibacillary type Leprosy.
It is well known that in multibacillary type Leprosy the
immune system is polarized to a humoral immune
response, which is incapable in limiting multiplication of
M. leprae? As a result, Leprosy suspected cases with
a multibacillary type of Leprosy tend to be positive for
AFB as compared to their counterparts.

Study participants who had a history of close contact
with known Leprosy cases were at increased risk of being
AFB-positive (p = 0.032). One of the transmission ways of
M. leprae is close contact especially long-term contact
increases the acquisition of M. leprae multiple folds. In
this study, participants who had close contact with known
leprosy patients for more than three years had a high
chance to be positive for AFB (p = 0.02). This indicates
living with leprosy patients for a long time without pro-
phylaxis could predispose them to M. leprae infection.

https:
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Table 3 Bivariable and Multivariable Analysis of Factors Associated with AFB Positivity Rate Among Leprosy Suspected Cases
Attending Selected Health Facilities Located in West Arsi Zone, August 2020-December 2020

Independent Variables AFB COR (95% CI) p-value | AOR (95% CI) p-value
Positive Negative
n (%) n (%)

Types of leprosy MB 16 (32.7%) 33 (67.4%) 5.543 (2.742-11.209) | 0.025 4.181 (1.088-7.370) 0.021*
PB 30 (8%) 343 (92%) |

History of family member with leprosy Yes 15 (19%) 64 (81%) 2.33 (1.204-4.622) 0.043 1.493 (0.370-6.026) 0.573
No 31 (9%) 312 (91%) |

Close contact with known leprosy patients | Yes 27 (15.9%) 143 (84.1%) 5.315 (1.242-4.316) | 0.025 2.433 (0.227-0.824) 0.032*
No 19 (7.5%) 233 (92.5%) |

Did you feel numbness on your hands Yes 15 (18.8%) 65 (81.2%) 2.315 (1.182-4.533) | 0.04 1.529 (0.130-2.151) 0.37
No 31 (9.1%) 311 (90.1%) |

Educational status NFE 28 (14.4%) 167 (85.6%) 3.670 (1.120-2.488) | 0.01 2.139 (0.022-0.874) 0.03*
1-12 18 (7.9%) 209 (92.1%) |

Place of residence Urban 7 (17.1%) 34 (82.9%) 1.805 (0.750-4.346) | 0.18 1.086 (0.078-15.095) | 0.95
Rural 39 (10.2%) 342 (89.8%) |

Monthly income in ETB <1000.00 | 35 (12%) 256 (88%) 2316 (0.846-4.047) | 0.22 1.1 (0.036-6.100) 0.84
21000.00 | Il (8.4%) 120 (91.6%) |

Presence of hypo pigmentation on skin Yes 37 (12%) 271 (88%) 1.593 (0.743-3.415) | 0.23 1.157 (0.280-4.780) 0.84
No 9 (7.9%) 105 (92.1%) |

Eyelid exhaustion Yes 3 (21.4%) 11 (78.6%) 2.315 (0.621-8.6240) | 0.21 0.041 (0.001-1.828) 0.09
No 43 (10.5%) 365 (89.5%) |

Problem of clothing eyelids Yes 2 (28.6%) 5 (71.4%) 3.373 (0.635-7.905) | 0.15 2.1 (0.197-3.533) 0.20
No 44 (10.6%) 371 (89.4%) |

Experience of nodules on skin Yes 9 (17%) 44 (83%) 1.835 (0.830-4.058) | 0.13 0.379 (0.051-2.836) 0.34
No 37 (10%) 332 (90%) |

Years of closer contact with leprosy <3 1 (2.4%) 40 (97.6%) |

patients 23 26 (20.2%) 103 (79.8) 4.444 (0.231-7.853) | 0.034 8.503 (1.255-7.628) 0.02*

Number of rooms in house <4 26 (8.8%) 270 (91.2%) |
24 20 (15.9%) 106 (84.1%) 5.564 (2.372-11.853) | 0.0l 8.414 (1.062-10.628) | 0.04

Note: *Significantly associated variables.

Abbreviations: MB, multibacillary; PB, paucibacillary; NFE, no formal education; COR, crude odds ratio; AOR, adjusted odds ratio; Cl, confidence interval.

It seems education is a key for the prevention of Leprosy
transmission in the community, especially among family
members. In the current study, participants with no formal
education were more likely to be positive for AFB (p = 0.03)
unlike those who had some form of formal education. This is
because educated individuals might have knowledge on how
the disease is transmitted and apply their knowledge in
preventing the transmission of the disease.

Limitation of the Study
As the sensitivity of Ziehl-Neelsen staining is low it may
not show the true prevalence of AFB positivity rate. Since

we used a convenient sampling technique, selection bias
might have not been avoided. Study participants may not
remember all questions asked as a result recall bias might
have been introduced.

Conclusions

The finding of this study indicated a high prevalence of AFB
positivity rate among Leprosy suspected cases in selected
health facilities found in West Arsi zone, Oromia, Ethiopia.
Types of Leprosy, close contact with known Leprosy cases,
educational status, and duration of closer contact with Leprosy
cases were significantly associated with AFB positivity rate.
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