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Abstract

Introduction: Mycobacterium leprae (M. leprae) is the causative agent of leprosy which is a
chronic infectious disease. The disease mainly involves the skin and peripheral nerves. The 2015
WHO statistics showed that there were 213,899 new cases with the detection rate of 3.81 per
100,000 population globally in the year 2014. In Ethiopia, the trend of new case detection for the
last ten consecutive years was in average 4200 per year. Implementation of more sensitive
laboratory tests at medium and lower health facilities is crucial to reduce the disease transmission
and leprosy associated disability. The most important aim this study is to avail Auramine O
staining for diagnose of leprosy and improve the sensitivity of leprosy laboratory diagnosis on

both SSS and skin biopsy section using Light Emitting Diode Florescent Microscope.

Objective:To evaluate diagnostic potential of Auramine O staining for the diagnosis of leprosy

using LED FM microscsope.

Methodology: A cross sectional study was conducted on 142 leprosy and 28non-leprosy
participants usingAuramine O, Zehil Neelson, Fite-Faraco, H&E and PCR tests on slit skin
smear (SSS) and skin biopsy done at AHRI pathology laboratory.Tissue sections prepared from
FFPE tissue was used for the stainings and alcohol fixed tissue was used to extract DNA for
PCR. Sensititvity, specifity, positive (PPV) and negative predictive values(NPV), and Kappa

values were calculated.

Results: The Sensitivity and Specificity of ZN staining on SSS was 58.8% (95% C1:49.2% -
67.9%) and 100% (95% CI: 85.2% -100%); on the other hand Sensisivity and Specificity of
Auramine O staining on SSS were 66.7% (95% CI1:57.2% - 75.2%) and 100% (95% CI: 85.2% -
100), respectively. Fite-Faraco, Auramine O on tissue and H&E showedsensitivity of 78.1%
79% and 86.8%, respectively. The sensititvity and specificity of PCRwas 89.5% (95% CI:
82.3% - 94.4%) and 89.5% (95% CI: 82.3% - 94.4%) respectively.

Conclusion and recommendation:Auramine O staining on both SSS and tissue section was

better compared with the previous routine diagnostic tests. The sensititvty of PCR was much



higher and we give our emphasis to recommend Auramine O staining for the diagnosis of

leprosy inlower health institutions and that of PCR diagnosis at a referral level.



Aknowledgements

I would like to aknlowledge my External and Internal advisors, Dr Abraham Aseffa and Mrs
Kidist Bobosha and Mr kassu Desta for their great support without which I would not have

proceeded a single step.

I would aslo like to appreciate the great support of ALERT Red Medical Clinic, Minor Surgery
Unit and Dermatology Department staff members for their great support during the recruitment
of participants and sample collection. I would also like to appreciate the support of all AHRI
staff memebers, particularly Sr Genet Amare and Sr Haregewion Yetesha for their wonderful

handling and very professional punch biopsy collection.

I would like to acknowledge the support of the staff members of the laboratory of Professor
Stewart Cole at Global Helath Institue, EPFL, Switzerland in this study. I want to express my
appreciation to Mr Philippe Busso, Mrs Charlotte Avanzi and Prof Stewart Cole for their
generous support during my stay for training on molecular techniques of M.leprae diagnosis in

their lab.



Contents

FaN ) 1 2T PSSO PSP I
AKNOWIEAZEMENLS. .....eoiiiiiieiiieiie ettt ettt et eesteeesbe e teeeseesseeesseensaesnseenssesnseenseas I
LISt OF TADIES ..c.ueeieiieiieeieee ettt sttt st sb e b e et e et saeens VII
LSt OF FIGUIES ...ttt ettt ettt et e et e e b e ssbeessaeenbeessaeesseensseensaensnaans VIII
FN© (0111 1 0 OO PPRUTTPPRPPP IX
Operational DEfINITION .......ccviiriiiiiieiie ettt ettt e et e eae e teesaeeesbeessaeenseesseeenseesssesnsaens XI
L. BACKGIOUNA ......oiiiiiiiieiiteiee ettt ettt et et e et e et e e b e esaeensaessaeenseenssesnseensaeenns 1
LT TEEOAUCTION ..ttt ettt ettt et e sttt e st e e bt e enbeenseeenbeenseeenbeeseas 1
1.2 Statement of the Problem ............coooiiiiiiiiiie s 2

2. LIErature REVIEW ...c..eiiiiiiiiiiiiee ettt ettt ettt ettt e et e et e et esseeenbeesaeeenee 4
3. Hypothesis and ODJECLIVE ........cceeruiriiriiriiiieeiieeeteseee ettt 10
3.1 HYPOUNESIS ..ttt ettt ettt ettt et e et e et e et esnae et e e naeeeane 10
3.2 GENETal ODBJECHIVE. ...cuuiiuiiiiiiieiieit ettt ettt ettt ettt sttt be s 10
3.2.1 SPECIIC ODJECHIVES ...ttt ettt ettt ettt et a e e sbe e 10

4. Material and methOdS..........ooiiiiiiiiiii e 11
O I 116 A A B ToT ¥ o TSR 11
4.2 STUAY SEENE ..ottt ettt et e st e bt et eest et e entesaeesbeenbeeneenseensesneenee 11
4.3 Study POPUIALION ..ottt e e e e 11
4.3.1 Inclusion Criteria of LeproSy Cases .......cceeevuveeriuieiniiieeniieeniieeeieeenreeesveesaeeesneeee e 12
4.3.2  Exclusion Criteria of Leprosy Cases........ccceerrureeriuieeriieiniieeniieenieesnreeseeesneeeenens 12
4.3.3 Inclusion Criteria 0f NON I€PrOSY CASES......ccuveriiierireiieriieeieeeieereenee et esieeereesieeeeeens 12

4.4 Sample size Determination and Sampling Method. ............cccoeciiniiiiiiiniiiiieee 12
4.4.1 Non-leprosy Control GIOUPS ......cccueeruieeiieriieeiiienieeieesteeieeste et esteeseeseeeeseessresseens 13

4.5 Data Collection ProCedUIES............coiiviiriiniiriiiieeieeeeest ettt 14



4.6 Specimen Collection and ProCeSSING ........c.ueeviiieiiieeiiieeiiie et eiee e e e 14

4.6.1 Slit Skin Smear CollECtION .......cceiiiiiiiiiiiiieie ettt 14
4.6.2 Skin Punch Biopsy COHECHION.........ccecuiiieiiieciieecie et 14
4.6.3 Leftover Non-leprosy skin sample collection...........cccceeevveerciiieeiiieeniee e 15
4.6.4 Tissue Processing, Embedding and Sectioning .............cceevvierieeiiienieeiienieeieeeie e 15
4.6.5 DINA EXETACTION ....eetieitieiieiieieeitesteete ettt ettt et sttt ettt sbe et s e sbeenbe et e sbeeeeenee e 15
4.7 Laboratory Staining TEChNIQUES .........ccccveruiieiiieriieeiieeie ettt ettt eaeeneens 16
4.7.1 AFB staining 0f SSS......oioiioiee et 16
4.7.2 Auramine O staining 0f SSS......coiiiiiiiiiiii e 16
4.7.3 Modified FF Staining of TiSSUE SECION......cc.cecvieriieiiierieiieeeieereerreeereesieeereeseeeeneens 16
4.7.4 Auramine O Staining of TiSSUE SECHION .....cc.evviriiiviiriiiniiiiieieecer e 17
4.7.5 HEE STAININE «..eeoviiiiiiieiieieeeetee ettt ettt st ettt 17
4.8 Polymerase Chain Reaction (PCR) .......cccociiiiiiiiiiiie e 17
4.9 QUALILY CONIIOL. ..ottt ettt ettt e et e st e e beesaeeenbeesseesnneens 19
4.10 Data Management .........cocueeruiiriiiiienie ettt ettt 19
411 Datd ANALYSES....eeoueiiieiieiiiirteeieeiteet ettt ettt ettt sttt ettt et r et 19
4.12 Ethical ConsSid@Iations..........cceieiieriieriiieiieeteesite et esiee et esieeeteesteeenbeessaesbeesaeesnseesseeeseens 20
4.13 Dissemination 0f ReESUILS.........couiiiiiiiiiiiiiiie e 20
RESULES ..ttt et ettt s bt et e sttt esbt e e bt e bt e eneens 21
5.1. Socio Demographic CharaCteriStiCs ......cuiierireeruieeeiiieeeiieeeiieeeieeeeieeesreeesereeeereeeeeeeeneeees 21
5.2 CHNICAIF@ATUIES.....ceuiiiiieeiieeie ettt ettt st sbe e st e e 22
5.3Auramine O and ZN staining on Skin SIit SMear..........cccoeevieeviiieniieece e, 23
5.4 Histopathologic EXamination...........ccueeeiiieeiiieeiiieeiieeeiee et et e eveeesevee e eeaeeenneees 23
5.5 Auramine O and Fite-Faraco stainings on TiSsue SECtion .........cccccecvveeviieerieeerieeenieeenen. 24
5.6 M.leprae Detection using Polymerase Chain Reaction............cocceeviiiiiieniiniienienieee, 25



5.7 Performance of Laboratory tests on Histopathologically confirmed Leprosy cases......... 26

5.8 DIASCUSSION ...ttt ettt ettt et ettt e st e et e et e e bt e sab e e bt e sabeesbeesabeebeeenbeenbeesnbeenneeenne 28
5.9 Conclusion and RecOmMmENndation.............eoiuieriiiriieniieiie et 32
5.9.1 CONCIUSION ...ttt ettt ettt e sbe e st e bt e et e bt e eateenaeeenne 32
5.9.2 ReCOMMENAALION ....c.eitieiiiiieiiiieeitestt ettt sttt sbe et st sbe e b eneesaeenees 33

. Limitation and Strength of the StUAY ........ccciiiiiiiiiiiiiciee e 34
6.1 LIMIEALION ...ttt ettt ettt b et et sb e et et sbe et et e saeebeesteebeenes 34
0.2 STIENGLN 1...eieiieeeeeee e ettt et e et e e taeebeenraeenbeenaaeenne 34
c RETEIENCES ...ttt ettt et 35
AATINIEX ..ttt h et e h e et e eh ettt enhb e et enb b e et e e nbeeereens 42
[. Information sheets(English VErsion) ............ccocieiiiiiiiiiiiiiieie e 42
II. Consent and ASSENt fOIMS. ....cccuiiiiiiiiiiiieie ettt ettt et e b e seeeaneens 49
IIL. QUESTIONMAIIES ...eeceivvieeeeiiiieeeeieeeeeette e e e ettt e e e eetteeeeeetaeeeeeeaaeeeesearaeeeeetseeeeeensseeeeeaseeeeeennes 53
IV. Information sheets, concent and assent forms in Amharic Version...........ccceeevuvvvvveeeerennnnns 58
V. Laboratory PrOCEAUIES .......oocuiiiiiiiieiieeiteie ettt ettt s sae et 67
VI. Assurance of Principal INVEStIZator ..........coeevuiriiriiriiiieiiiieeceteeecreese et 77

Vi



List of Tables

Table 1. Age and sex distribution of study participants

Vil



List of Figures

Figure 1. Flow Chart of Study proCedures ............ccceeiuiiiiiiieiiie e e e s 18
Figure 2. Duration of symtoms hospital visit in MONthS...........ceceeviriiiniiniiiineeeeee 22
Figure 3. Auramine O, Fite-Faraco and H&E Stainings ...........cccceeevierieiciienieeciienieeieeeie e 24
Figure 4. 500 bp bands on AgaroSe Zel........cccuiieiiiiiiiiiiiie et 26
Figure 5. Histopathologic classification of Leprosy ........cccccccceeevieeiiiieeiieeeieeeee e 27

Vil


file:///C:/Users/Selfu/Desktop/For%20school%20final-%20Final/Selfu%20MSC%20thesis%20draft%20Auramine%20O-1%20(aa)(1)%20-latest.docx%23_Toc453020591

Acronyms

AAERC: AHRI/ALERT Ethical Review Committee
ABC: Avidine-Biotine complex

AFB: Acid Fast Bacili

AHRI: Armauer Hansen Research Institute

ALERT: All African Leprosy Rehabilitation and Training Center
BB: Borderline

BI: Bacterial Index

BL: Borderline Lepromatus

BT: Borderline Tuberculoid

DNA: Deoxyribonucleic acid

DPX: Di-n-butyl phthalate in Xylene

FFPE: Formalin Fixed Paraffin Embedded

FF:  Fite-Faraco

FLS: Fluorescence Staining

GCP: Good Clinical Practice

GCLP: Good Clinical Laboratory Practice

G2D: Grade 2 Disability

H&E: Hematoxlin and Eosin

IL: Indeterminate leprosy



K: Kappa Value

LED: Light-Emitting Diode

LL: Lepromatous Leprosy

MB: Multibacillary

MDT: Multidrug therapy

M. leprae: Mycobacterium leprae
NPV: Negatve predictive value

PB:  Paucibacillary

PCR: Polymerase Chain Reaction
qPCR: Quantitative Polymerase Chain Reaction
PGL-1: Phenolic Glycolipid 1

PPV: positive predictive value
PNL: primary neurotic lesion

SSS:  Slit Skin Smear

TT: Tuberculoid

WHO: World Health Organization

ZN: Ziehl Neelsen



Operational Definition

e Clinically diagnosed leprosy Cases: those patients who are clinically diagnosed and
confirmed as leprosy patient and decided to put them under Multi Drug Treatment

irrespective of their laboratory result.

e Alternative Gold Standard: is a combination of test panels designed for this study due to
absence of universally recommended sensitive gold standard test for leprosy. The main
part of this test panel is clinical confirmation of the cases as leprosy then this comfirmation
should be supported with positive laboratory tests of either SSS ZN, Fite-Faraco or H&E

stainings.

e Negative Control: Negative control participants are patients who presented with any kind

of skin related diseases other than leprosy and who came to ALERT for surgical treatment.
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1. Background

1.1 Introduction

Mycobacterium leprae (M. leprae)is the causative agent of leprosy or Hansen’s disease which is
a chronic infectious disease. The disease mainly affects the skin and peripheral nerves and is
transmitting through respiratory route and body contact between cases of leprosy and healthy
persons(1, 2).The pathogen was identified by the famous Norwegian physician Dr. Gerhard
Armauer Hansen in 1873. The 2015 World Health Organization (WHO) weekly epidemiological
record report on leprosy shows about 213,899 globally reported new cases and among those
about 13,500were with grade-2 (G2D) disability in the year 2014; with the detection rate about
2.5 per 100,000 population. Among thoses globaly registered new cases, 18,597 (8.7%) were
from Africa. It is also reported that the rate per 100,000 populations for G2D for Africa (0.36)
was highest next to south-east Asia(0.45) and the lowest wasfor the Western Pacific Region
(0.02). Ethiopia contributed about 3,757 new cases in the same year, 2014, which was about
1.8% of globally and 20.2% of continentaly reported new cases(3). In Ethiopia, the trend of new

cases report for the last ten consecutive years is 4,200 per year in average.

Leprosy manifests itself in various forms and its diagnosis mainly relies on clinical examination;
skin lesions, nerve enlargement and loss of sensation. The clinical examination is supplemented
with AFB staining on Slit Skin Smear (SSS). According to Ridley and Jopling, leprosy is
classified as Indeterminate leprosy (IL),tuberculoid (TT), borderline tuberculoid (BT),borderline
borderline (BB), borderline lepromatus (BL) and lepromatus leprosy (LL). This classification is
mainly based on the immunological profiles and bacterial load in patients (4). In order to avoid
complications in management, WHO in 1982 also recommended use of PB and MB to classify
leprosy patients for treatment purpose. Patients with 5 and less skin lesions and BI=0 are
considered as PB and those with 6 or more lesions and positive BI are considered as MB. The
appearance of the skin lesions such as macules, plaques, papules, nodules, diffuse infiltration,
secondary lesions like burns, blisters, fissures, ulcers and scars are also considered during the

classification (5-7).



Many individuals will continue to be infected and develop disease regardless of the intense
efforts to eliminate leprosy as a public health problem and the widely applied multidrug therapy
(MDT). One of the basic reasons for the consistent report of new leprosy cases in different
leprosy endemic countries is the on going transmission in the population. Lack of reliable
diagnostic tools specially at the early stage of the disease is one of the main reasons for the on
going transmission. For the reason that delay in diagnosis or misdiagnosing leprosy itself will
increase disabilities among patients, early diagnosis of the disease is important in reducing
disabilities and disease transmission, too (8). Hence, several efforts are being undertaken and
WHO has also set early detection of leprosy as priority in leprosy control strategy (9, 10). Beside
clinical examination, laboratory tests like ZN and FF staining on SSS, nasal swab and formalin
fixed paraffin embedded (FFPE) tissue sectionswhich can be performed at medium and lower
health service stations are very relevant to increase the efficiency of leprosy diagnosis.
Therefore, along with implementation of more sensitive molecular tests, increasing the
sensitivity of these routine laboratory tests is crucial to control the transmission of the disease in

the population and reduction of disabilities in leprosy patients.

Though clinical diagnosis is the main tool of leprosy diagnosis based on three essential signs
which are hypopigmented or erythematous macules with sensory loss and thickened peripheral
nerves which the physician mainly used for the diagnosis, acid fast staining(ZN), modified Fite-
Faraco (FF) and histopathologic diagnosis are the main laboratory diagnosis which supports
clinical examination. According to Ethiopian Tuberculosis, Leprosy and TB/HIV Prevention and
Control program, without careful examination leprosy can easily be misdiagnosed for a number
of skin diseases like Tinea versicolor, Vitiligo, Psoriasis, Onchocerciasis, Cutaneous
leishmaniasis and Kaposi's sarcoma indicating that the demand for a differential diagnosis.
Previous reports on validation of leprosy diagnosis have also showed the need for differential

diagnosis to reduce misdiagnosis (11, 12).

1.2 Statement of the Problem

Leprosy diagnosis is based on three important signs of the disease; skin lesions with loss of
sensation and enlarged peripheral nerve. Basically, clinical findings supported by positive Acid

Fast Bacili(AFB)result or in combination with histopathological findings are the standard
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practice for leprosy diagnosis. However, since it is easy to perform and interpret compared with
histopathology tests which demands a pathologist, ZN staining on SSS is the widely used
conventional method of leprosy laboratory diagnosis especially in middle and low settings(13,
14).Although advanced diagnostic techniques like PCR and Immunohistochemisrty tests are
more reliable, their applicability at lower health facilities is minimal due to high cost and lack of
trained personnel. Based on this fact, ZN staining on SSS remains as a routine conventional

method of laboratory diagnosis of leprosy especially at the primary health care centers (15, 16).

Eventhough it is the only option at lower health institutions, the diagnostic potential of ZN
staining to detect M. leprae particularly in PB patients is poor. This is mainly due to low
bacillary load in PB patients and requires time to patiently observe the wide area of the smear to
confirm the presence of the bacilli. Therefore, in the absence of lab results or with BI 0 lab
reports, the clinician relies only on the clinical examination to confirm the patient is a PB leprosy
patient. This requires enriched experience in the field and will remain challenging in primary

health care facilities where no dermatologists are available.

Therefore, this study was designed to determine the diagnostic utility of other staining options
and compare with ZN to select better sensitive and specific staining, and in addition a staining
that can easily be performed with the readily available lab settings in primary health care
facilities. In this study, based on the developed alternative Gold Standared which is
acombination of clinical diagnosis with three laboratory diagnostic tests, we have compared
Auramine O, Fite-Faraco , ZN, H&E and PCR techniques on SSS and skin biopsy samples with

great emphasis on Auramine O staining.



2. Literature Review

In leprosy diagnosis, the main source of error which leads to misdiagnosis of the disease is the
reliability of examination of patients by uninitiated health workers, where the availability of
dermatologist is scarce(17). Even though all the skin lesions show inflammatory involvement of
cutaneous nerves, clinical diagnosis may also face some cases of leprosy with neurological
involvement and absence of cutaneous lesions; and due to this reason it will be mandatory to
rely on the report of neurologist, neurophysiologist and pathologists to reach at the correct
diagnosis and avoid the misdiagnosis arisen from this complexity of the disease(18, 19).
Moreover, though skin diseases which have pigmentation of skin patch similar with that of
leprosy may took their part to lead to this misdiagnosis, the complicated outcome manifested on
leprosy patients like arthritis may also lead the diagnosis to rheumatic disease, unless differential
diagnosis used exhaustively. Furthermore, in LL cases; occular, sinovial, bone, mucosal and

visceral involvement may occur (20-22).

Among many skin disorders which have similar signs with leprosy, tinea versicolor has been
studied in different countries with or without leprosy burden for its frequent misdiagnosis with
leprosy. A case study at University of Massachusetts Medical School has been performed on a
24 years old Brazilian showed that the hypopigmentation of macules were symmetrically
distributed over the upper trunk and fused in some areas and formed large patches. The
presentation of clinical impression was suggestive of tinea versicolor and the patient was treated
accordingly, which should rather be treated for leprosy. This kind of misdiagnosis may take
several months, years or even unable to get the patient again for the appropriate treatment and
may lead the dissemination of the disease in the community which interfere with the disease

control program(23).

Although it requires at least 10,000 organisms in a gram of specimen to show the presence of the
bacilli,and physicians mostly use clinical sign and symptoms for the routine diagnosis of the
disease due to this poor sensitivity, ZN staining is still a useful tool to confirm the diagnosis of

the disease in combination with the clinical signs and symptoms. Torres P et al. performed a



study on sixty participants of both MB and PB caseswho had finished their treatment(24). They
further divided the participants with positive and negative BI based on previous clinical and
Ridley—Jopling histopathological result. Among 20 MB BI + participants , conventional ZN
staining on SSS from skin lesion, ear lobe and nasal swab smear yielded 75%, 55% and 40%
positive AFB result, respectively. Only one participant from 30 MB BI- cases (3%) showed
positive for AFB in SSS from skin lesion , whereas both ear lobe and nasal swabs remained
negative for this case group. In all PB BI- group (n=10) no AFB positive result was detected
from all type of stained samples. In this study, the ZN staining from skin lesion and ear lobe
together with nasal swab showed high AFB detection rate with less invasive procedure which

can still be used for diagnosis and monitoring of treatment progress.

Irrespective of considering the cases being paucibacillary or multibacillary, similar studies in
India conducted by Sarker UK , Bhushan P and Jaswal TS showed that sensitivity of SSS AFB
were 30.5% , 40.3% and 50% respectively though the sensititvity of SSS AFB results were
lower and inconstant due to the type of cases recruited in the studies. Besides their low
snsitivity report, all studies showed very high, i.e 100% diagnostic accuracy of SSS AFB (25-
27). Following similar approach, studies in India showed that the sensitivity of ZN staining to
detect M.leprae in FFPE tissue section was 26.7% and 59.9%, which shows a remarkable
variation. Despite the reason that the quality of staining and competency of laboratory personnel
affects the yield, it is known that AFB staining technique is less sensitive to detect the bacterium
in clinically suspected samples specially collected from PB cases which indicates the
requirements of the effort to increase the sensitivity of the test or develop additional sensitive
diagnostic tools. For this thought, the result obtained from a study by Deepa AS et al. for
Auramine-Rodamine flourescent staining compared with FF,which is 100% comparable result of

sensitivity can be used as a suggestive input (28, 29).

Leprosy diagnosis is not always an easy task even at higher health institution with experienced
dermatologist particularly at the early stage of the disease. Based on its availability and
simplicity to be performed at different level health institutions, FF staining is being utilized and
accepted with good sensititvity and high specificity in most cases for leprosy diagnosis. In a

previous study, among 165 analyzed sample; FF detected 99 (60%) positives whereas H&E, ZN



and PCR showed 96 (58.2%), 84 (50.9%) and 111 (67.3%) positivity, respectively. The study
also showed the combination of FF and PCR tests yielded 47.1% positive result of the total PB
cases and 91.5% of the total MB cases, which is higher as compared with H&E staining with
PCR; 42.5% and 89.4% for PB and MB respectively and ZN staining with PCR 41.4% and
87.3% forPB and MB respectively(28). Far from this resut, the study in Brazil showed 26.6%
sensitivity of ZN staining on Slit Skin Smear, which is significantly less than the above study in

Indiawhich showed 50.9% sensitivity (30).

Hematoxilin and Eosin staining has a great role in the disease diagnosis, prognosis and for
further classification of the disease in to different classes to assist in the medical treatment (6).
Despite its inconsistency, different studies showed that the sensititvity of histopatology using
H&E staining to diagnose different forms of leprosy is valuable.Reja AH , Ray R and Teixeira
AC et al.performedseprate studies in India and Brazil showed that the sensitivity of
histpathologic diagnosis to agree with clinical diagnosis was 58.2%, 78% and 67.6%,
respectively (28, 31, 32).

As mycolic acid is the component of M.leprae cell wall which can be stained with flourescence
dyes and examined under flourescent microscope, using flouresence staining to facilitate the lab
diagnosis of leprosy is an alternative. Different studies recommended Auramine O staining for
the diagnosis of leprosy for its better yield of positive results. Following modified
deparaffinization method of tissue sections with xylene- peanut oil mixture, which has a great
impact to protect the more delicate waxy coat of the organisms and prevent shrinkage, the
sensitivity of Auramine O staining yields as high as 90% detection rate of the organism
irrespective of the disease type. Moreover, sensitivity of this fluorescent stain in IL, TT, BT and
BB leprosy was 100% using FF staining as a Gold standard. Based on the obtained results
florescence staining techniques was recommended for alternative method with high
sensitivity(33). However, detection of acid fast bacilli under florescent microscope using
Auramine O staining  can increase sensitivity and decrease the time required for smear
examination, storage of Auramine O stained slides for quality control purpose or further
confirmations is not as such practical as storing ZN, FFor H&E stained slides for longer time.

This is due to the fading of the fluorochrome based Auramine O stain over time. As indicated in



some literatures, the maximum storage period of time for slides stained with Auramine O with
3+ concentration of bacilli to be still positive with scanty concentration is 5 months, even stored

in the dark at 22°C(34).

Although confirmation of clinically diagnosed leprosy cases is done through detection of acid-
fast bacilli or typical histopathologic features of skin and nerves, the sensitivity of acid fast
staining to find bacilli in paucibacillary cases is very low due to less concentration of bacilli.
Moreover, finding of typical histopathology features like inflammatory cells infiltrationin
paucibacillary cases may not be present; which in turn leads the yield of the result inconclusive
and makes the diagnosis more challenging. Requirement of additional diagnostic techniques like
PCR is mandatory for the diagnosis of such inconclusive cases to ensure early diagnosis and
make the patients receive the treatments ontime(35). The characteristic of M.leprea unable to
grow on culture medium and its extremely slow generation time of 12—14 days in selected live
animals demands advanced molecular diagnostic techniques for the application even at lower

level health institutions (36).

This major threat, failure to cultivate the organism on artificial culture media, also urges
researchers in the world to focus on developing some immunological and molecular diagnostic
techniques. Though serological and immunological tools to detect M. leprae are mostly bases
detection of major unique components like phenolic glycolipid-I(PGL-I) or T cell immune
response like measuring interferon-gamma (IFN-y) production, the very divergent of the strength
of the cellular and humoral responses affects the development process of good diagnostic tools in
the area. To overcome this limitation, use of PCR amplification of M. leprae DNA in difficult-to-
diagnose cases favors the correct diagnosis and increase possibility of early identification. There
are a number of DNA targets like Proline-rich antigen(pra-36 KDa), RLEP,Ag85B and 16S
rRNA which can be used in different PCR methods like PCR-Southern Hybridization,Multiplex-
PCR, TagMan real- time PCR and SyBr green real-time PCR. The PCR techniques is
contributing a lot not only in diagnosis of difficult cases like primary neural leprosy (PNL) and

PB but also in treatment monitoring, transmission and household contact surveillance (37).



In china, it is highly suspected that there is significant number of delayed diagnosis of leprosy
based on the reason that more than 85% of the reports are showing only MB cases. To overcome
this delayed diagnosis, some potential diagnostic tools like antigen specific antibody detection
assays and antigen-specific whole blood assays were evaluated for their performance in
diagnosis and monitoring of the disease. A total of 31, multibacillary (MB; n=20) and
paucibacillary (PB; n=11) patients were recruited. As it is well established thatMB patients
typically have high antibody titers against M. leprae antigens while PB patients do not, 90%
(18/20) of MB and 45.5% (5/11) of PB sera demonstrated positive responses against PGL-I by
ELISA. Despite the relative absence of antibody responses, PB patients do typically demonstrate
cellular responses to M. leprae antigens. Positive response by secreting IFN-y upon incubation
with the antigen LID-1 in WBA was 40.0% and 72.7% for MB and PB leprosy cases,
respectively. The use of better diagnostic tools like measuring IFN-y secretion in PB cases
enables to reduce delay in diagnosis and may have greatinputs to facilitate the diagnosis and

also in further reduction of physical damage and disease transmission (38).

Though Immunological diagnostic tools that employ humoral immune responses such as
evaluating anti-PGL-I antibodies and quantifying IFN-y are being used, PB cases mostly do not
exhibit antibodies against the bacilli and in MB cases IFN-y production is diminished unless
there is continuous exposure to an infective source. Molecular diagnostic tests prevail in defining
leprosy diagnosis of suspected patients with clinically suggestive or atypical lesions presenting
with negative bacilloscopy or inconclusive histopathology. This is mostly applicable for PNL
patients which can be missed easily as they do not exhibit cutaneous lesions alternatively using
nerve biopsy(36). Detection of M. leprae DNA in paraffin-embedded skin biopsy specimens was
performed on 51 PB cases using TagMan real-time PCR assay byYan W et al. in China. The
assay was sensitive enough to detect up to 8 fg  DNA which is equivalent to 240 bacilli and
good specificity with no cross-reactivity compared with 21 other bacterial species used as control

(39).

To evaluate the sensitivity of PCR on different gene targets, comparative study on RLEP, 16S
rRNA, rpoT and Sod A gene targets perfomed on clinical and environmental samples in India.

Skin Slit Smear and blood samples were used as clinical samples and the sensitivity obtained



from amplifying RLEP gene in Skin Slit Smear was83% which is higher than other amplified
regions(40). Another study in India performed by Banerjee S et al using multiplex PCR on
samples from nasal swab recruiting a total of 156 MB and PB cases reported 86% sensitivity
(41). Though the aim of the study was to better understand the route of leprosy transmission, the
study by Job CK et al. reported that the sensititvity of PCR to diagnose leprosy even in a sample
collected from unbroken skin wash was 80% which confirms the high sensitivity of the assay

(42).

Inorder to emphasize their recommendation of using PCR test targeting 130 bp RLEP for
confirmatory diagnosis instead of using 372 bp, a group of researchers in Brazil performed a
study on skin biopsies of leprosy lesions collected from 110 non-treated patients. The sensitivity
of using 130 and 372 bp target RLEP were 73.6% and 52.7% respectively, showing siginificant
variation. Advantage of using 130 bp target PCR has further been elaborated through evaluating
it sensitivity in different classifications of leprosy. The sensititvity of the test in diagnosing TT
and BT cases which their basiloscopy mostly is very low or null was 40% and 55.5%,
respectively. Eventhough it is not assertive for its admirable result for all classifications , the
sensititvity of the test to diagnose BB, BL and LL which are mostly with high bacilloscopy was
100 % as expected (43). In similar study conducted by Kamal R et al. the sensitivity of in-situ
PCR in different classification of leprosy was 62.5% in cases of INT,TT,BT and BB category
collectively and 88.8% of BL and LL category as well (44)

The most important aim of this study on Auramine O staining is to enable the laboratory
diagnosis of leprosy easy and to make the diagnosis on SSS and skin biopsy section more
sensitive using LED florescent microscope, which is available at most of the lower health centers
of Ethiopia distributed by the ministry of health which is primarily intended for the increment of

quality diagnosis of M. tuberculosis.



3. Hypothesis and Objective

3.1 Hypothesis

Auramine O staining has a comparable degree of sensitivity with Fite-Farco staining on tissue

section and Skin Slit Smear to detect M. leprae in clinically diagnosed leprosy patients.

e Hj: Auramine O staining has equal sensitivity with that of Fite-Faraco staining to

detect M. leprae.
3.2 General Objective

To evaluate diagnostic potential of Auramine O staining for the diagnosis of leprosyusing Light

Emitting Diode Fluorescence Microscope (LED-FM).

3.2.1 Specific objectives
e To determine the sensititvity of Auramine O on both SSS and tissue sections.
e To determine the sensitivity of Auramine O in different histopathologic classification
of the disease.
e To compare Auramin O staining with other staining techniques

e To determine the sensitivity of PCR for the diagnosis of leprosy.

10



4. Material and methods

4.1 Study Design

A cross sectional study was conducted at Armauer Hansen Research Institute and ALERT
Hospital from January 1, 2015 to April 30, 2016. All clinically diagnosed leprosy cases
examined by dermatologists at the out patient department of dermatology unit of the hospital
has been sent to Red Medica clinic for further investigation by senior dermatologist to put the
patients on MDT. Clinically confirmed new and relapse leprosy cases were recruited in the study
before the introduction of their medical treatment. Furthermore, voluntary non-leprosy
participants who came to minor surgery department of the hospital for their routine surgical care

were enrolled in the study and used as controls.
4.2 Study Setting

This study was conducted at All African Leprosy and Tuberculosis Rehabilitation and Training
Center-Hospital (ALERT),which is a governmental hospital under Federal Ministry of Health
which has about 300 beds for admitted patients, including Dermatology, Ophthalmology,
Medical, Surgery, Trauma and other departments. The hospital also has Red Medical clinical
which only serves leprosy associated cases. The patient registration log book of the clinic shows
that in average eight new leprosy patients per week visit the clinic. The hospital also provides
pathology diagnostic service including histopathology, which is fully supported by Armauer
Hansen Research Institute (AHRI). All units and departments including dermatology unit send
clients to the pathology unit for demanding the pathology diagnosis. The pathology unit is also
engaged in different types of active researche related with different diseases like Leishmaniasis,
TB and Cancer. The Unit is equipped with different types of instruments such as Microtome,
Tissue Embedding Console, Cryotome, Tissue Processor, Incubator, Refrigerators and Safety-
hood. Currently the pathology lab has engaged one pathologist, one dermatopathologist, one

laboratory technologist and two laboratory technicians.
4.3 Study Population

Study participants were new (non-treated) leprosy cases with any form of the disease, with or

without reactions and with the age group of 15 yrears and above who came to ALERT leprosy
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clinic. Non leprosy cases of the same age group were also enrolled for skin biopsy samples from
discarded skin specimens after their routine surgical treatment was performed and were used as

negative controls.
4.3.1 Inclusion Criteria of Leprosy Cases

Clinically diagnosed new and relapse leprosycases within the agegroup of 15 years old and

above who are willing to give informed consent/assent were included in the study.
4.3.2 Exclusion Criteria of Leprosy Cases

Patients who are critically ill, children with the age group under fifteen years old , pregnant
women , patients who are under anticoagulation therapy and also patients under anti-leprosy

treatment were exluded from this study.
4.3.3 Inclusion Criteria of Non leprosy cases

Skin samples were colleted from leftover specimens of non leprosy patients after their routine

surgical treatment only after having their consent/assent to take part in the study.
4.4 Sample size Determination and Sampling Method.

We have followed conventional sampling method where we recruited leprosy patients who
consecutively came to the leprosy clinic as long as they are clinicaly confirmed and willing to
participate till we reached the reguired sample size for the study. Sample size was determined by
the formula recommended by WHO Tropical Disease Research (TDR) diagnostics evaluation
expert panel and also used by Karimollah H. Tilaki for sensitivity and specificity sample size
calculation to obtain the required optimum amount of sample size to evaluate diagnostic tests

(45, 46).
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n = (Zu))" P (I-P)
(d

Where:
n = required sample size based on sensitivity
p = anticipated sensitivity measured as a proportion
d= margin of error
Thought;
Anticipated sensitivity of Auramin O staining obtained from previous study (90%) = 0.9 (33) .

We measured the sensitivity within 5% margin of error,then dwas 0.05 expressed in proportion.

To measure the sensitivity under 95% confidence interval;

Therefore, n = (1.96)2 x 0.9 x (1-0.9)
(0.05)2

=3.8416 x 0.09
0.0025

~ 139
The estimated sample size including 10% non-respondents was 153.

We have followed conventional sampling method to recruit all participants who continuously
came to the hospital as long as they are clinically diagnosed as leprosy and till we accomplished

collecting samples of the reguired sample size.

4.4.1 Non-leprosy Control Groups

Skin samples from minor surgical ward was colleted from patients who came to ALERT

hospital for surgical treatments for skin diseases other than leprosy and who gave consent to take
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part in our study.Specimen wascollected from discarded skin after the patients’ routine surgical
treatment was performed. Skin biopsy samples were collected only from twenty eight non

leprosy patients.
4.5 Data Collection Procedures

Senior dermatologist at ALERT hospital clinically screened the leprosy cases to confirm from
other suspected skin disorders. After obtaining informed consent/assent from willing patients, a
structured questionnaire used to collect the patient’s socio-demographic characteristics and
clinical data was filled by clinical nurses at Red Medical clinic. Laboratory request forms
together with the patients who are clinically diagnosed for leprosy were sent to ALERT hospital
central laboratory for SSS collection and routine laboratory diagnosis and to the AHRI pathology

unit for skin punch biopsy collection.

4.6 Specimen Collection and Processing

4.6.1 Slit Skin Smear Collection

While collecting SSS for routine ZN diagnosis, the laboratory technologist prepared one
additional slide from the same site for Auramine O staining following all the standard and safety
measures. Afterfixing the collected smear with gentle flaming, the slide was sent to AHRI
laboratory where the Auramine O staining was performed following protocols used by Siddiqui

et al (47).
4.6.2 Skin Punch Biopsy collection

Under the supervision of the dermatologist, skin biopsy samples were collected using 6 mm skin
puncher for the adult and Smm puncher for child participants by well trained nurses who have
experience in skin punch biopsy following the standard procedure. Punch biopsy collection has
not been performed on cosmetic and sensitive body parts like face and scrotal area. During and
after biopsy collection, all the required ethical and safety procedures has been taken to keep the
participants away from any risk and make them comfortable. There were no unusal occurrence

during sample collection and all the procedure was performed safely. After collection, the punch
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biopsy divided in to two parts using surgical blade; one part immersed in the pre-labeled bottle
containing 10% buffered formaldehyde solution for the stainings and the other part kept in
nunc tube which contains 70% ethanol for DNA extraction (29, 48).

4.6.3 Leftover Non-leprosy skin sample collection

Nuses working in minor surgery department of ALERT hospital collected about 10 mm skin
sample from discarded leftover specimen after the routine surgical procedure and cut it in two
parts for 10% formalin and 70% ethanol fixation. They sent the samples to AHRI pathology
laboratory after the end of the their routine duty.Similar procedures were perfomed on these non

leprosy skin samples like those samples collected from participants affected by leprosy.
4.6.4 Tissue Processing, Embedding and Sectioning

Biopsysamples collected in formaldehyde was preserved inside the bottle for two up to three
days. Tissue processing performed using TISSUE-TEK ®VIP automatedtissue processor based on
the standard tissue processing procedure of AHRI pathology laboratory. The next day the tissue
embedded using the tissue embedding station using real-paraffin wax as an embedding medium

which has also been used in the infiltration part of tissue processing .

Series of tissue sections prepared at 4um thickness using a rotary microtome and fixed on one
end frosted microscopic slide coated with 50% egg-albumin which islocally prepared adhesive.
A total of three slides, each of them containing four consecutive ribbons of section form the

same tissue has been prepared for Auramine O, modified FF, and HE staining (49, 50).
4.6.5 DNA Extraction

DNA extraction from70% ethanol fixed skin biopsy samples collected from both clinically
confirmed leprosy and non leprosy cases was conducted in AHRI pathlogy lab using Qiamp
microbiome extraction kitDNA extraction kit supplied by QigenGmbH, Hilden, Germany. To
increase the concentration of extracted pathogen DNA, the final volume of elution buffer was

100 micro litter which is less than that of 200 micro litter specified by the company (51).
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4.7 Laboratory Staining Techniques

4.7.1 AFB staining of SSS

One of the slides containing SSS was pre-labeled with the participant’s code number. The slide
dried for 15 minutes at room temperature and fixed passing slowly through the flame of a spirit
burner for 3 times, with the smears upwards position; then covered with 1% carbolfuchsin
solution , heated by burning spirit lamp under the slide until vapor begins to rise from the
carbolfuchsin and left for 5 minutes. After five minutes the slide washed with running tap water
and decolorized with 1% acid-alcohol for 10-20 seconds, rinsed with water gently, counter
stained with 0.2% methylene blue for 1minute, washed with tap water and air dried. Finally it

was examined with 100X objective of conventional light microscope(52, 53).
4.7.2 Auramine O staining of SSS

The other slide containing the smear was flooded with 0.1% Auramine O solution for 20
minutes on staining rack , then rinsed with sterile water; decolorized with 0.5% acid-alcohol for
2 minutes, then rinsed with sterile water; counterstained with 0.5% Potassium permanganate for
4 minutes, then rinsed with sterile water, air dried and examination under LED fluorescence

microscope using 40X objective(33).
4.7.3 Modified FF Staining of Tissue Section

After warming the slide which contain tissue sections inside an oven at 60’ for few minutes,
the slides deparaffinzed in two changes of jars containing two parts of xylene and one part of
vegetable o1l for 15 minutes. Then the slides blotted well with filter paper to remove the
xylene-oil remnant and hydrated with distilled water. Filtered 1%calbolfuchine added onto the
slides and kept for 20 minutes with out applying any heat. After washing with tap water the
slidedecolorized with 10% H,>SO4 for 2 minutes. Similarly, after washing the decolorizer with tap
water it stained with methylene blue solution for 20 seconds. Just after the specific 20 seconds
the slide washed with water, blotted, cleared with xylene, mounted with DPX mounting medium

and examined under 100X objective of the microscope (28, 54).
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4.7.4 Auramine O Staining of Tissue Section

Similar to FF staining, the slide which containing the sections was warmed inside an oven at
60°c for few minutes and deparaffinzed in two changes of jar which contain two parts of xylene
and one part of vegetable oil, for 15 minutes. After blotting to remove all the xylene-oil remnant
and hydrated in distilled water, the slide was flooded with 0.1% Auramine O solution for 20
minutes, then rinsed with sterile water; decolorized with 0.5% acid-alcohol for 2 minutes, again
rinsed with sterile water, counterstained with 0.5% Potassium permanganate for 4 minutes, then
rinsed with sterile water , blotted , cleared and mounted with DPX mounting medium to make it
ready for microscopic examination using LED florescence microscopy at 40X objective. In this
particular study, to overcome fading of stored slides; microscopic digital images of all positive

slides which show the presence of the bacilli were storedfor quality control purpose (33).
4.7.5 H&E Staining

One of the slides which contain tissue section for H&E staining was deparafinized and
rehydrated using dry oven at 60° for 30 minutes and in two changes of xylene for 10 minutes
and in series of decreasing concentration of alcohol and finally in tape water. The slidestained
using Harris hematoxilin reagent for 8 minutes, decolorized in 0.5% acid-alcohol for 3 seconds
and differentiated in running tap water . It was also counter stained with 0.5% Eosin for 1
minute. After dehydrated with alcohol and cleared with xylene, the slide was mounted with DPX

mounting medium for histopathologic microscopic examination by the pathologist (38).
4.8 Polymerase Chain Reaction (PCR)

Conventional PCR was performed using specific primers previously designed at Global Health
Institute, Ecole polytechnique Federale de Laussane,Switzerland to detectRLEP M.
lepraespecific repetitive region. The primers used were 2uM RLEP 7 (5’-TGA GGC TTC GTG
TGC TTT GC-3’) and 2uM RLEP 8 (5’-ATC TGC GCT AGA AGG TTG CC -3’) per sample.
We used 1% agarose gel for electrophoresis to run the amplified PCR product. A ladder which
was able to show 100-1000 bp product within 100 bp variation has been used. After reading the
gel which contain the PCR product using UV radiation producing gel reader, both the soft copy
and the hard copy of the gel readings were kept accordingly.
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Flowchart of the Study Procedures

Consents obtained from study

participants

Skin biopsy collected from
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Three slides which contain series of
tissue sections prepared

Figure 1.Flow Chartofstudy procedures
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4.9 Quality Control

All sample collection procedures conducted based on the standard GCP and GCLP procedures.
During the staining procedures and PCR, known positive skin samples for M./eprae and known
negative skin sample for M. leprae were been used as positive and negative control, respectively
to run parallel with the participants’ sample.All the slide readings were checked by other
laboratory technologists blindly.

4.10 Data Management

Socio-demographic data, clinical information and laboratory results were rearranged at AHRI
data management unit for software data analysis.The rearranged data were entered in the
analyzing software for analysis. The hard copy of all information was kept secured in the data

management unit.
4.11 Data Analyses

Since there is no universally recommended gold standard for leprosy laboratory diagnosis, we
have established a combination of tests to be used as a gold standard for this specific study.
Clicical diagnosis was the necessary part of this combination and it should be supported with
atleast onepositive result of the three stainings. These three laboratory testsselectedto supportthe
clinical diagnosis are H&E, SSS ZN and FF stainings due to their routine application to diagnose

leprosy worldwide.

All obtained Socio-demographic data, clinical information and laboratory results were double
eneterd to Stata SE version 11 for statistical analysis. Data which did not require to be recoded
like age, number of lesion, nerve involvement and bacterial load entered in the software directly.
Catagorical data like microscopy and PCR results, disability, type of reaction and disease
classification recoded to numerics before entered to the software. Sensitivity, Specificity,
PositivePredictive Value and Negative Predictive Value were calculated including 95%
confidence intervals (CI) using the designed alternative gold standard. Kappa value was also
calculated to measure the agreement between laboratory technologists blind readings of slides

stained with Auramine O.
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4.12 Ethical Considerations

Ethical clearance was obtained from AHRI/ALERT Ethical Review Committee (AAERC) and
Addis Ababa University College of Health Science , Department of Medical Laboratory
Science Ethicsand Research Review Committee (DRERC).The purpose and importance of the
study was clearly explained for participants to obtain their full agreement to be involved the
study. A written informed consent form for adult participants was signed before recruiting them
in the study. Signature of agreement on the consent form for parents and guardian representing
their children was also signed to recruit any child in the study. SSS was collected by well-
trained laboratory technologist and punch biopsy collection was done by experienced clinical
nurses who have been well trained and has been practicing the procedure for many years in
AHRI pathology unit for similar research works. Though there was no study participant who
withdrew from the study, withdrawal at any stage of the study was possible for participants

without any preconditions.
4.13 Dissemination of Results

The findings of this study will be presented to Addis Ababa University Allied Health Science
department and Armauer Hansen Research Institute. The findings will also be presented in
seminars and symposia. The collective findings of the study will be published in international
Jourmals. Morover, the output of the study will be presented to Ministry of health to improve the

laboratory diagnosis of leprosy.
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5. Results

5.1. Socio Demographic Characteristics

A total 170 participants were involved in the study during Januaryl, 2015 up to April 30,
2016.Among all particpants 142 were clinically confirmed leprosy cases and 28 were non-
leprosy control group. All clinically diagnosedleprosy participants were recruited from Red
Medical Center of ALERT hospital. The non-leprosy control participants were recruited from
Minor Surgery department, who came for surgical treatment due to different reasons including
carcinosis.Five samples collected from leprosy participants were excluded from the analysis due
to the absence of SSS ZN result or unable to get good tissue section after tissue processing.
The sex proportion was dominanted by male participats contributing 108(63.9%)and the total
number of female participants were 61 (36.1%). The mean age of participats was 35. 8(+/-14.6
SD )yrs. ranging beteween 15 and 75 yrs.

Table 1. Age and sex distribution of study participants (n=170)

Variable Frequency (%)
Age Group

15-25 46 (27.1)
26-35 61 (35.9)
36-45 24 (14.1)

> 46 39 (22.9)
Gender

Male 108 (63.9)
Female 61 (36.1)
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5.2 ClinicalFeatures

Among these clinically confirmed leprosy cases, 19.72% (28/142) of them showed five or less
skin lesion and about 80.28 % (114/142) showed 6 or more skin lesions. The smallest duration
of hospital visit after experiencing the symptom was one month while one patient explained he
had been experiencing the symptom for 14 years. The mean time for patients to visit the health
institution after recognizing the syptoms of leprosy was two years.There were 59.57% of leprosy
patients who have visited the health institution with observable physical damage. Five
(3.5%)of the participants who completed their multi drug treatment were categorized as relapse
based on clinical criteria. There were a total of 32 (22.5%) participants presentedwith leprosy
reaction classified as Nurites15.6% (5/32), Reversal reaction 68.8% (22/32)and Erythema
Nodusum Leprosum 15.6% (5/32). Regarding family history, 36 (25.53%) particicpants were

living together with leprosy patient who is or was suffering from leprosy.
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Figure 2. Distribution of duration of symptoms before hospital visit in months.

Among 28 skin sample collected from non-leprosy control group,the dominant number of cases
which was reasoned for surgical treatmenet was Carcinosis contributing 32.1% (9/28) . The
remaining 67.9% (19/28) samples were collected from participants who came for sugical

treatment of different cases including correction amputation.
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5.3Auramine O and ZN staining on Skin Slit Smear

Slit Skin samples (SSS) collection were performed on three different body parts of the leprosy
patients to increase the probability of detecting acid fast bacili. The right and left earlobe were
the common sample collection body sites for all participants and as a third site either one of
eyebrows, forhead or one of the the arms were chosen. The routine ZN staining was perfomed
for 142 leprosy participants and 5 (3.5%) of them were incomplete dueto different reasons and
were excluded from analysis. A total of 137(96.5%) SSS AFB results were anlaysed and the
Sensitivity, Specifity, PPV and NPV were 58.8% (95% CI:49.2% - 67.9%), 100% (95% CI:
85.2% -100%), 100% (95% CI1:94.6% -100%) and 32.9% (95% CI:22.1% - 45.1%), respectively.

In the same manner , results from Auramine O stainings performed on all SSS collected from
137 were analysed . The Auramine O staining was also examined by two laboratory
technologists blindly. The Sensitivity,Specificity, PPV and NPV were 66.7% (95% CI1:57.2% -
75.2%), 100% (95% CI:85.2% - 100%),100% (95% CI:95.3% -100%) and 37.7% (95%
CI:25.6% -51%) respectively.The kappa value calculated to show interpersonal agreement
between two laboratory technologists who read the slides blindly yielded 0.869 and P value was
0.0000 which is statisticaly significant.

5.4 Histopathologic Examination

Slides stained with H & E staining was reported by an experienced pathologist who maily works
on demartopathologic examination of skin samples with different dermatologic disorders.
Beyond histopathologic comfirmation of the disease, different histopatholoic features of leprosy
like granuloma, epetheloid cells, foamy macrophages ,type of cell infiltration, giant cells and
type of inflammation were used to diagnose and classify the disease in to its different forms. The
Sensitivity andSpecificity were 86.8% (95% CI:79.2% -92.4%) and 100% (95% CI: 92.9% -
100%), respectively. The NPV and PPV of histopathologic report showed 76.9% (95% CI:
64.8% - 86.5%) and 100%(95% CI: 96.3% - 100%) respectively. The dominant histopathologic
disease classification was BT contributing 26.3%(26/99) of histopathologically reported
positive samples followed by LL,BL,BB,TT and INT which accounts 24 (24.2%), 20(20.2%), 14
(14.1%), 9(9.1%) and 6(6.1%) respectively.
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5.5 Auramine O and Fite-Faraco stainings on Tissue Section

Light Emitting Diode Florocense Microscope was used to evaluate Auramine O staining to look
for bacilli in tissue section. All the slides reported by the first laboratory technologist were
reexamined blindly by the other one. Any visible clear solid bacilli were reported as a positive.
The Sensitivity and Specificity of the staining revealed 78.9%(95% CI: 70.3% - 86%) and
90.2%(95% CI: 78.6% - 96.7%) respectively. While PPV and NPV accounted 94.7%(95% CI:
88.1% - 98.3%) and 65.7% (95% CI: 53.4% - 76.7%) respectively, the kappa and P values were
0.9506 and 0.0000 respectively showing very strong agreement between the readings by the

two lab technologists.

Similarly with Auramine O staining, tissue sections stained with Fite-Faraco were examined by
two laboratory technologists independently under 100X objective of ordinary lightmicrosope.
The agreement between the readings was very strong (k = 0.9630) with P value of
0.0000,whereas the Sensitivity and Specificity were 78.1% (95% CI: 70.8% - 86.5%) and 100%
(95% CI: 93% - 100%). The other statistical paramertes PPV and NPV were 100% (95% CI:
95.9% - 100%) and 67.1% (95% CI: 57.1% -79.2%) respectively.

Figure 3.Auramine O (40X), Fite-Faraco (100X) and H&E staining (40X). A: Solid AFB stained

with Auramine Ostaining. B: Positive Fite-Faraco staining. C: H&E staining showing typical
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histopathologic feature of leprosy (A picture of digital camera mounted on LEDFM and
Oridinary Light Microscope).

5.6 M.leprae Detection using Polymerase Chain Reaction

All 170 extracted DNA samples were amplified using PCR program specifically developed for
M. leprae DNA amplification using theremocycler . Among 142 DNA samples from clinically
confirmed leprosy cases, Sof them were exluded from data analysis due to their incomplete
results. The sensitivity of PCR was 89.5% (95% CI: 82.3% - 94.4%) without any cross reactive
positive result on 28 non-leprosy control skin samples with 80.4% (95% CI: 66.9% - 90.2%)
specificity.The PPV and NPV were 91.1% (95% CI: 84.2% - 95.6%)and 77.4% (95% CI: 63.8%
- 87.7%) respectively.

The sensitivity of PCR to diagnose different forms of leprosy i.e. Neg, INT, TT, BT, BB and BL
was 57.9% (22/38), 66.7% (4/6), 66.7% (6/9), 88.5% (23/26), 92.9% (13/14), 100% (20/20) and
LL 100% (24/24) respectively. Despite the fact that the extremely low probability of
M.lepromatosis to be found in Ethiopia, all M.leprae PCR negative samples were amplified for
the presence of M.lepromatosis DNA using specific primers and expectedly all of the sample

were negative for the strain.
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Figure 4.Shows 500 bp bands on Agarose gel showing positive resuts for M. leprae (1. 100bp
ladder, 2,4,5,6,7,8. Positive samples, 3. Negative Sample, 9.Negative control, 10. Positive

control)

5.7 Performance of Laboratory tests on Histopathologically confirmed Leprosy cases

Based on histopathologic diagnositic classification , the performance of different laboratory tests
was compared. Among 137 clinically confirmed cases, a total of 58 (42.3%) samples were
histopathologicaly confirmed and classfied under BB, BL or LL,which were expected to contain
high bacterial concentration. Almost all of the other laboratory tests had similar reults in this
group indicating the samples were positive forM./eprae.On the other hand a total of 79
(57.7%)samples wereclassified as BT, TT, INT or Neg which were expected to have low or

null basiloscopy count.

Amongst histopathologicaly confirmed tissue samples which were expected to have low or null
basiloscopy count, Fite-Faraco, tissue Auramine O and PCR were able to detect 44% (35/79),
51% (40/79) and 70% (55/79) positive results respectively. Thirty eight histopathologically
reported as negative samples were clinically leprosy confirmed and the positivity of PCR,

Auramine O and Fite-Faraco were 57.9% (22) , 39.5% (15) and 34.2% (13).
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5.8 Discussion

Leprosy diagnosis is mainly dependent on the clinical diagnosis of the disease because of lack of
a reliable laboratory diagnostic tests, especially for all types of disease presentation with less
concentration of bacilli or inconclusive histopathologic features of the disease. As an alternative
laboratory diagnostic method, the potential of Auramine O staining using Light Emitting Diode
Flourescense microscope has to our knowledge not been evaluated in Ethiopia. The present study
evaluated and confirmed the diagnostic potencial of Auramine O and the other laboratory

diagnostic tests.

As ALERT hospital is specialized in dermatology having a number of senior dermatologists,
most of the clinically diagnosed leprosy cases in this study were positive for atleast one of the
laboratory diagnostic results.This evidence shows how special training or experience can favor
the quality of clinical diagnosis. Even for highly trained clinicians, experience and exposure for
the diagnosis of different dermatologic disorders has worthful impact to differentiate clinically
similar dermatologic disorders with leprosy and due to this fact about 90% of clinically
confirmed cases were positive atleast for one laboratory diagnostic tests. About 84 (59.57%)
participants of this specific study who came for the sake of medical care after recognizing the
symptoms had developed disability which emphasizes the importance of early diagnosis and

medical treatment to avoid or reduce disease related physical damage (17).

Though Slit Skin Smear is frequently collected sample from leprosy suspected patients
specially in resourse limited areas for AFB staining to look for the presence of bacilli,there are a
number of reasons for poor and inconsistent senstitvity of the test including quality of collected
sample, quality of the staining, experience of examining technician, concentration of bacilli in
the collected sample which is related to the classification of the disease and observers fatigue.
As described elsewhere , the sensitivity of skin slit AFB is not more than 60%. A study in India
reported the Sensititvity, PPVand NPV of ZN staining were 59.9%, 69%, and 45.7%,
respectively(28)with comparable sensitivity, 58.8% of this study . Whereas similar study done in
Brazil and India showed that sensitivity of ZN staining on slit skin smear was 26.7% ,30.5%,
40.3% and 50% respectively with 100% specificity. Though the specificity is consistnent with
our study, most studies showed relatively lower sensitivitycompared with our study. The main

possible reason for this variation of sensitivity is involvmenet of considerable number of
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participants in the studies who are PB cases which mostly give negative SSS AFB result (25-27,
30).

Evaluation of diagnostic performance of Auramine O on SSS has showen a better yield of
positivity than that of routne ZN staining in this study. Though there are no published data on
the senstitvity of Auramine O staining using LEDFM, the obtained sensitivity in this study of
66.7% was with very good agreement between the two readings of two blinded laboratory
technolgists supported by 0.869 kappa value. The better sensitivity of Auramine O staining on
the same SSS was due to the ease to detect bacilli stained with fluorescent dye and it was very
easy to cover the whole stained field within a short period of time without fatigue using 40X

objective of the LEDFM.

Beyond its main application in disease diagnosis and prognosis, H&E staining is also used in
leprosy classification to assist the decision of treatment duration accordining to the classification
of the disease as either PB or MB. Emphasizing the importance of histopathologic examination
specially in doubtful cases of leprosy, different studies showed valuable sensitivity of
histopathologic examination for the diagnosis of the disease(6). The sensitivity of histopathology
diagnosis in this study (86.8%) is relatively very high when compared with the sensitivities
58.2%, 67.6% and 78% of different studies conducted in India and Brazil(28, 31, 32) .The main
reason for this high sensititvity obtained in this study could be the high proportion of MB
participants and experience of dermatologists at ALERT hospital to identify and send very
distinctive leprosy patients to the pathology laboratory. Further more in this study we have
developed an alternative gold standard which includes clinical diagnosis, Histopathology, FF and

SSS ZN results rather than taking only clinical diagnosis as a gold standard.

Together with its appreciated high specificity, Fite-Faraco staining is a widely accepted
laboratory diagnostic test for leprosy on tissue sections with commendable sensititvity. Its
combinations with different laboratory tests like PCR and H&E will also have high yield of
positivity to support the clinical diagnosis as explained in the study in India by Reja AH et al
(28). Though its specificity is very high, the sensitivity of Fite-Faraco staining will also be
affected by the type of the disease to be diagnosed like most of the other laboratory diagnostic
tests of leprosy. Nayak SV and Reja AH from India reported in their study that the sensitivity of
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Fite-Faraco staining was 44.6% and 60% respectively. Partcipants involved in the study
conducted by Nayak SV were dominantly PB cases and can be considered as the reason forlower
sensitivity than our current sudy, which is 78.9%. Though the sensitivity in our study seems
closer with that of the study by Reja AH, still the type of leprosy could be the basic reason for
this considerable variation since about 80% of participants in our study were operationally

classified as MB (28, 55).

As mentioned in different studies, diagnosis of leprosy in any forms of the disease still requires
better sensitive diagnostic tools to increase the positivity of the results. Fluorescence staining for
the diagnosis of leprosy using conventional flourescent microscope has been eveauated to check
its alternative use in the diagnosis.Considering difficulties of detecting bacilli in IL,TT and BT
forms of the disease, a study by Nagarajappa A in India showed the sensitivity of Auramine-
Rhodamine flouresent stainng to detect M.leprae from clinically confirmed particpants was
90% which was not consistent with 72.3% of detection rate from clinicaly confirmed
participants. In the same study Sesitivity (100%,), Specificity (25.4%), NPV (100%) and PPV
(12.9%) of flouresent staining compaired with Fite-Faraco staining was not that much consistent
with our study’s Sensitivity (78.9%), Specificity (100%), NPV (100%) and PPV(66.7%) were,
and respectively, The significant variation of reporting positive results by Fite-Farco 22.9%
(16/70) and Auramine- Rhodamine 90% (63/70) from clinically suspected participants in the
study of of Nagarajappa A et al by itself was very inconsistent. This may be due to either

underreport of Fite-Faraco or over report of Auramine- Rhodamine positive results (33).

Recommended as a potential sensitive diagnostic tool for leprosy laboratory examination, PCR
test was proven for its highst sensitivity of all laboratory diagnostic tests with additional
recommendation for diagnosis of different types of leprosy in different studies. Sensitivity
reported by Turankar RP, Job CK and Banerjee S ef al. performing PCR on SSS,unbroken skin
wash and nasal swab were 83%, 80% and 86% respectively (40-42). Regardless of the different
sample types (SSS, nasal swab or unbroken skin wash) used in these studies, the reported
sensitivities were comparable with our study which is 89.5%. The possible reason for slightly

higher sensitivity (89.5%) could be dueto using DNA extracted from skin biopsy.
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The Brazilian research group study (43) was similar with our study due to similar gene target
which they amplified and the type of sample used extracting DNA. Eventhough theyrecruited a
relatively high number of PB cases , the sensitivity and specificity found was73.6% and 100%
resepctively. In our study, the total senstitvity of PCR was 89.5% with 80.4% specificity.The
possible reason for this variation of sensitivity icould be probably recruitment of high number of
MB cases in our study which has direct relationship with bacterial concentration. Moreover, in
our study we used a combination of tests as gold standard and this certainly has high sensititvity
than using only AFB staining as a gold standard like in the Brazilian study . The relatively high
sensitivity observed in our study using a gold standard with better sensititvity has made the

specificity lower than the Brazilian study.

The same study in Brazil (43) reported that PCR has sensitivity of 40% for TT, 55.5% for BT,
and 100% for all BB, BL and LL cases. This was very good evaluation to support that PCR can
improve the diagnostic challenge of PB cases which mostly have negative bacterial index. In our
study, the sensititvity of PCR was 66% for TT, 88% for BT and 93% for BB and 100% for
both BL and LL cases. The result for BB,BL and LL case was very comparable with that of the
Brazilian study but the sensitivity which we found for PB cases was higher than the Brazilian
study. The possible reason for this variation could be the higher sensititvity of the primer pair

we used in this study and it could be recommended for the routine diagnostic purpose.

In this specific study, we alternatively compared the sensitivity of PCR with that of the
established gold standard taking clinical diagnosis as a reference for comparison. The sensitvity
of PCR and the designed gold standard which incorporated three laboratory tests were 81.8% and
83.2% respectively. This comparable result of sensitivity shows the ideal diagnostic potential of
a single run of PCR for diagnosis of the disease and support the clinical diagnosis by detecting
cases within a short period of time. Moreover its 70% (55/79) sensitivity among leprosy classes
expected to have low or null bacilloscopy and sensititviy of 57.9% (22/38) among

histopathologically reported negative samples was highly encouraging.
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5. 9 Conclusion and Recommendation
5.9.1 Conclusion

This particular study evaluated the diagnostic potential of Auramine O staining using Light
Emitting Diode Florocese Microscope and it is possibly the first study evaluating LED-FM for
the diagnosis of leprosy. Auramine O staining has been confirmed for a better sensitivity,66.7%
than the routine AFB staining,58.5% on Slit Skin Smear and Fite-Faraco staining on tissue
sections. Beyond its better sensitivity in general, its diagnostic support to the clinical diagnosis
of PB type leprosy is very helpful based on its comfortable and easiness to perform the diagnosis
using LED-FM.

The other interesting outcome of this study is the the remarkably good sensitivity of PCR for
the diagnosis of all type of leprosy in general and PB type in specific. In addition to the usual
clear interpretation of PCR result which bases on specific base pair bands visible on agarose gel,
the fast and easy DNA extraction does not need special expertisies of laboratory perssonel
beyond average training. In PB type of leprosy, which mostly confuses the clinicians with other
type of skin diseases, PCR may play a great role as a differential diagnosis to reach to the

correct diagnosis of leprosy.
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5.9.2 Recommendation

e In this study laboratory diagnosis of leprosy using LED-FM and Auramine O staining
showed better sensitivity than the routine AFB staining. Therefore, Auramine O staining
could replace the routine AFB staining even at health center level if enough training is

provided for the laboratory personnel.

¢ PCR should be implemented as a routine laboratory diagnostic tool at least at refereal
level where the PCR facility is available. And in the future emphasis should be given to
implement PCR diagnostic facility at selected hospitals to provide better service nearest

to leprosy affected and suspected individuals.

e Fite-Faraco staining should always be performed along with H&E staining for
histopathologic diagnosis to support the clinical diagnosis as significant number of cases

were positive by Fite-Faraco in this study which are missed by H&E.

e As there is a siginificant number of relapse cases detected in this study and due to strong
association of relapse cases with drug resistance, diagnosis of drug resisitance pattern of
M.lepra should be investigated specially on relapse cases and on patients who did not
respond to MDT. Drug resistance tests should be integrated with the routine leprosy
diagnosis for timely prevention of the occurrence and dissemination of future MDR

strain in the country.
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6. Limitation and Strength of the Study

6.1 Limitation

Knowing the samples collected from clinically diagnosed leprosy patients has an impact on the
laboratory technologist that he could not analyse laboratory tests blindly.

6.2 Strength

To our knowledge there was no report on the diagnosis of leprosy using Light Emitting Diode
Florosence microscope (LEDFM) and will add its contribution in low income leprosy endemic

countries for early diagnosis.
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8. Annex

I. Information sheets(English version)

Information sheets for Leprosy patients

Tittle of the study -Evaluation of the Diagnostic Potential of Auramine O Staining for the
Diagnosis of Leprosy

General Information

Mycobacterium leprae (M. leprae) is the causative agent of Leprosy which is a chronic
infectious disease. The disease mainly involves the skin and peripheral nerves and it is mainly
transmitted by contact between cases of leprosy and healthy persons and also by respiratory
route. In Ethiopia, the trend of new case detection for the last eight consecutive years was in
average 4200 per year. In low and middle income countries like Ethiopia, the routine laboratory
diagnosis has less performance and some studies are required to increase the diagnostic
performance of these tests and this will help to detected leprosy cases and get treated before it

causes severe damage on patients.

Therefore,you are invited to participate in this study for which we would like to use the Skin Slit
Smear (SSS) and Skin Punch Biopsy. SSS sample means a sample which the laboratory
technologist will take from you using sterile surgical blade for your routine diagnostic purpose.
We are also going to use skin punch biopsy for a research purpose which is going to be used by
highly trained nurses using standard skin puncher. So we kindly request to give some of your
time to read and understand the prepared explanation and ask any kind of question which is not
clear for you. You have a full right not to be involved in this study or even to terminate the
participation in the middle of the study and this will never affect your routine diagnosis and

treatment.
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Purpose:

The purpose of this study is to evaluate the diagnostic performance of laboratory diagnostic
methods of leprosy. The output of this study will help to improve the laboratory diagnosis of
leprosy. By making the detection of the disease early, the patient will start his/her treatment soon
and it is possible to prevent the probability of occurrence of disability due to the delayed

diagnosis and treatment.
Procedures to be carried on

You are invited to participate in the study, after giving your consent you will give 6 or 5
millimeters (= the size of the punched 6 mm paper) of skin punch biopsy samples based on your
age and two to three small drops of skin slit juice for the preparation SSS. We will do an
investigation for Mycobacterium leprac at Armauer Hansen Research Institute Histopathology
laboratory. Half of the skin sample will be sent abroad Ethiopia for molecular analysis. The
obtained clinical and demographic data will be used to investigate which type of leprosy will
found at which type part of the country and this will help to take early preventive and curative

measures by the concerned bodies.

The informed consent will be given to senior clinical nurse who is working at Red Medical clinic
to serve leprosy patients for long period of time. The assigned experienced nurse will take the
consent and required data in separate room which found in the clinic to assure your privacy.
She/he also take demographic and clinical data from you because this data has great value in the
study as it will help to correlate the clinical and demographic data with the lab diagnostics
methods and it will also help to know some factor which will lead the organism to resist the
treatment. After you gave the consent the runner who is assigned for this duty will take you to
the sample collection area. The skin punch biopsy will be collected by very experience nurse
assigned for this specific duty and the skin slit smear will be collected by the laboratory
technologist in ALERT hospital who is practicing the procedure day to day. All the laboratory
diagnosis will be performed at AHRI laboratory. Some of the skin sample will be sent abroad for

molecular diagnosis. You have full right not to give biopsy sample.
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Risks associated with the study:

There is a probability of risk associated with the skin punch biopsy and SSS collection. Most
side effects are short term which include slight bleeding or bruising, tenderness, some people
may experience pain during the procedure, infection and scarring. The dermatologist together
with the well experienced clinical nurses in the sample collection area is able to control all these
rarely happening risks, immediately. If the participant senses any sign of infection at the site
from which the sample collected, he/she should communicate the focal person with the attached

telephone number for appropriate treatment.
Benefits of the study:

There will be no financial or other direct benefit to you. But the result of the study will play a

role in Leprosy control program, in the country.
Compensations:

You will get thirty birr (30.00 birr) as a compensation for thetimeyou spent in the study. If there
is any related risk with the sample collection you will get free medical care and transportation

cost will be covered.
Confidentiality of your information:

The results of the lab findings will be kept confidential and could only be accessed by the
researcher and the responsible physician. There will be no personal information to be attached to
your data. Separate registration form will be prepared to give a code number for individual
participants and this registration code will kept very confidentially. To keep the confidentiality of
the participants we will use the necessary codes given to the participants while analyzing results.

All collected raw data will be stored at AHRI data management unit in secured manner.

The collected sample for this study will be used only for this particular study. Your samples will
not be sold or used directly to produce commercial products. The left over will stored in the
institute based the rule and regulations of Ethics. Research studies that want to use the left over
samples will be reviewed by the Institutional Review Committee andtheNational Ethical

Research Committee.
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Termination of the study:

We will respect your decision if you later on changed your mind. Your withdrawal of consent
will not affect your right to receive medication. The collected sample will be used only for your
routine diagnosis and treatment. We are not using your sample for our study if you have decided

to withdraw yourself from the study.

If you have any question please contact
Selfu Girma (principal investigator)
Cell phone: +251-913-261720

AAERC Secretary

Phone: +251-011-8962183
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Information sheet for control group (non-leprosy cases)

Tittle of the study -Evaluation of the Diagnostic Potential of Auramine O Staining for the
Diagnosis of Leprosy

General Information

Mycobacterium leprae (M. leprae) is the causative agent of Leprosy which is a chronic
infectious disease. The disease mainly involves the skin and peripheral nerves and it is mainly
transmitted by contact between cases of leprosy and healthy persons and also by respiratory
route. In Ethiopia, the trend of new case detection for the last eight consecutive years was in
average 4200 per year. In low and middle income countries like Ethiopia, the routine laboratory
diagnosis has less performance and some studies are required to increase the diagnostic
performance of these tests and this will help to detected leprosy cases and get treated before it

causes severe damage on patients.

Therefore, you are invited to participate in this study for which we would like to use Skin Biopsy
which is discarded after your routine surgical treatment. Nurses who are involved in your routine
treatment are going to collect about 10 mm of skin biopsy for the research purpose from the
discarded skin sample after your routine treatment. So we kindly request to give some of your
time to read and understand the prepared explanation and ask any kind of question which is not
clear for you. You have a full right not to be involved in this study or even to terminate the
participation in the middle of the study and this will never affect your routine diagnosis and

treatment.
Purpose:

The purpose of this study is to evaluate the diagnostic performance of laboratory diagnostic
methods of leprosy. The output of this study will help to improve the laboratory diagnosis of
leprosy. By making the detection of the disease early, the patient will start his/her treatment soon
and it is possible to prevent the probability of occurrence of disability due to the delayed

diagnosis and treatment.
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Procedures to be carried on

After you routine surgical procedure for your medical care, about 10 millimeters sample will be
collected from the leftover skin. This sample will be divided in to two parts and used for

histopathology and molecular diagnosis to be used as negative control.
Risks associated with the study:

As long as the sample is going to be collected from the discarded skin, there is no probability of

associated risk.
Benefits of the study:

There will be no financial or other direct benefit to you. But the result of the study will play a

role in Leprosy control program, in the country.

Compensations:

You will get thirty birr (30.00 birr) as a compensation for the time you spent in the study.
Confidentiality of your information:

The results of the lab findings will be kept confidential and could only be accessed by the
researcher and the responsible physician. There will be no personal information to be attached to
your data. Separate registration form will be prepared to give a code number for individual
participants and this registration code will kept very confidentially. To keep the confidentiality of
the participants we will use the necessary codes given to the participants while analyzing results.

All collected raw data will be stored at AHRI data management unit in secured manner.

The collected sample for this study will be used only for this particular study. Your samples will
not be sold or used directly to produce commercial products. The left over sample will be stored
in the institute based on the rule and regulations of Ethics. Research studies that want to use the
left over samples will be reviewed by the Institutional Review Committee and the National

Ethical Research Committee.
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Termination of the study:

We will respect your decision if you later on changed your mind. Your withdrawal of consent
will not affect your right to receive medication. The collected sample will be used only for your
routine diagnosis and treatment. We are not using your sample for our study if you have decided

to withdraw yourself from the study.

If you have any question please contact
Selfu Girma (principal investigator)
Cell phone: +251-913-261720

AAERC Secretary

Phone: +251-118-962183
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II. Consent and Assent forms.

Consent form form for leprosy patients (Age > 18 years) (English version)

Tittl

e of the study -Evaluation of the Diagnostic Potential of Auramine O Staining for the

Diagnosis of Leprosy

1.

I, the undersigned person, understand that this study is going to be conducted on Comparing

laboratory diagnosticmethods of Leprosy.

2. I understand that if I am enrolled in this study, 6 mm of skin punch biopsy and three drops
of Skin Slit Juice form the affected site of the skin. Half of the skin sample will be sent
abroad Ethiopia for molecular analysis.

3. T understand that collection of punch biopsy may cause short term side effects andit may
include slight bleeding or bruising, even though collected experienced professionals. The
dermatologist will control all these rarely happening risks, immediately.

4. If my result is positive I will be treated according to the national guideline.

5. Tunderstand that all the results will be explained to me and all the data obtained will be kept
strictly confidential by using only code numbers.

6. Iam clear for all explanation and agree to participate in the study. I put my signature for my
agreement.

Participant Name.............................. Name of Withess .........cvvvviiiiiiiiiinnn.n
Signature ...l Signature ............c.coiiiiiiiii
Date .......oooiiiiiii Date ......ooooeiiiiiiii
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Consent form fornon-leprosy cases (Age > 18 years) (English version)

Tittl

e of the study -Evaluation of the Diagnostic Potential of Auramine O Staining for the

Diagnosis of Leprosy

I, the undersigned person, understand that this study is going to be conducted on Comparing

laboratory diagnosticmethods of Leprosy.

2 T understand that if I am enrolled in this study, 10 mm of skin biopsy will be collected from
the left over tissue.
3 If my result is positive I will contacted for the dermatologist for further investigation and
care, if required.
4 Tunderstand that all the results will be explained to me and all the data obtained will be kept
strictly confidential by using only code numbers.
5 Tam clear for all explanation and agree to participate in the study. I put my signature for my
agreement.
Participant Name....................cooeeeee. Name of Witness .........cccvvveiiiiinninnnnn.
Signature ---- Signature ........ocoviiiiiiii
Date ...l Date .......cooiiiiiiiii
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Assent form for leprosy patients (Agel5 to 17 years) (English version)

Tittle -Evaluation of the Diagnostic Potential of Auramine O Staining for the Diagnosis of
Leprosy

I, the undersigned person, understand that this study is going to be conducted on Comparing
laboratory diagnostic methods of Leprosy.

1. T understand that if my child is enrolled in this study, 5 mm of skin punch biopsy and three
drops of Skin Slit Juice form the affected site of the skin.Half of the skin sample will be sent
abroad Ethiopia for molecular analysis.

2. T understand that collection of punch biopsy may cause short term side effects and it may
include slight bleeding or bruising, even though collected experienced professionals. The
dermatologist will control all these rarely happening risks, immediately

3. If result of my child is positive he/she will be treated according to the national guideline.

4. T understand that all the results will be explained to me and my child ,all the data obtained
will be kept strictly confidential by using only code numbers.

5. Tam clear for all explanation and agree for participation of my child in the study.l put my

signature for my agreement.

Participant Name.....................ooeeneeane. Name of parent/guardian...........................
Signature ---- Signature ---
Date ..o Date.........ooeieiiin.
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Assent form for non-leprosy patients (Agel5- 17 years) (English version)

Tittle of the study -Evaluation of the Diagnostic Potential of Auramine O Staining for the
Diagnosis of Leprosy

1 I, the undersigned person, understand that this study is going to be conducted on Comparing
laboratory diagnosticmethods of Leprosy.

2 T understand that if [ am enrolled in this study, 10mm of skin biopsy will be collected from
the left over tissue.

3 If my result is positive I will contacted for the dermatologist for further investigation and
care, if required.

4 Tunderstand that all the results will be explained to me and all the data obtained will be kept
strictly confidential by using only code numbers.

5 TIam clear for all explanation and agree for participation of my child in the study.I put my

signature for my agreement.

Participant Name...............cooooeiiiient. Name of parent/guardian...........................
Signature ---- Signature ---
Date .............ooooiii Date.................ooels
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II1. Questionnaires

For Participants (leprosy patients)

Date

/

/

1. CINew case [ Relapse

2. Current Leprosy Classification COmB [ pB

3. Patient information’s

v" Hospital No.
v" AHRI No.
v" Study Number

v" Sex [(IMmM OF

v Age (Yrs.)
v' Address:  Region Woreda
Kebele House No.

v" Telephone number -

4. Ts there other member of the family suffered from leprosy L] Yes  [] No

5. If no, is there any family member with the same symptoms [] Yes [J No

Comments:
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6. Leprosy symptoms

v" Number of lesions:

v" Number of nerves involved

v Disability: [1 Yes [ No

v If Yes: 1. Eye , Right , Left
2. Hand , Right , Left
3. Foot , Right , Left

v Duration of symptom (in months)

7. Leprosy reaction
v' Any developed reaction, [ Yes [ No
v If Yes, ] ENL 1 RR

8. Classification [JTT [BT [0BB LIBL [LILL

9. In case of relapse only

v

v

When was the previous Leprosy diagnostic (number of months or years)

What was the previous Leprosy classification [] MB

Did you take the treatment (antibiotics), [ Yes

If yes, what was the antibiotic?

] MDT: Dapsone / Rifampicin

[ Other (please specify)

[] MDT: Dapsone / Rifampicin / Clofazimine
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v Did you complete the whole dose, [1 Yes [ No

v For how long you took your medication (in months)

Examining Physician: Signature
9. Sites of SSS sample collected 1. 2.
Bacterial Index Morphologic Index

10. Part of the body where the biopsy sample collected

v Upper limb 1.1 right 1.2 Left
v" Lower limb 2.2 Right 2.2 Left
v Trunk 3.1 Front 3.2 Back

v" Other (Specify)
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For participants (non-leprosy cases)

Date / /

1. Patient information’s

v Hospital No.
AHRI No.
v Study Number

<\

v Sex [IM OF

v Age (Yrs.)
v' Address:  Region Woreda
Kebele House No.

v' Telephone number -

2. Have you ever suffer from lyprosy O yves [No
4. Ts there other member of the family suffered from leprosy L] Yes  [] No

5. Resason for sugery :

10. Part of the body where the biopsy sample collected

v" Upper limb 1.1 right 1.2 Left
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v" Lower limb 2.2 Right 2.2 Left
v Trunk 3.1 Front 3.2 Back
v" Other (Specify)

Examining Physician: Signature

57



IV. Information sheets, concent and assent forms in Amharic version

0o LR It APk 0TGh TAFLPT PavlE P&
LPGECAN:-P0,0 LB (037 (AN v-53 AgvavCav( 0990 FA PA-(1G-E4 PIPCIPE- AL 1T aP19P9P
hmPALavls

PA LR NTGF “1ehahE4P® ATS 0N N9lmé- ECIATNCTE olhart AP? (GF@. NANHT @
nT.emPFO. LA FTFT hEaT OAT $4G 1CA PITE GFO:: WIGTT AATRE ANd<t a°rF +hFFe
Aavgt ONGF@ 09901 ASS0 VPP+ETF &PC NATNE (APF Adh AFOY vAT aof LCAA::
AIRARXE Ok AIVHS GavhhAT 1. OAFQUICT (GF@7 AgvaeCavC fo9,af aPALF P PANLT4
PI°Cavs. AR (A7 (N PavaeCavC N FF-F@T AaP9°19° TGN, LR PNLAIA:: LUIC (T
OLA+00A £4F ALLCH (L ATIOPG NAQTT AL Phé T8 ALLCA UNIPTAT (ML AGPEanC PATAA

QAAHY ACO OHY TGT A0 S TONHPA:: AHY TGT PTLP1ALT Gav-G 09 imbard. h$4P T ALhTLOAL:
MNFEANT OHeno16° hFavar@. e88P hed AL (TP 70 88 Gov-G +OAL 1@:: hdg AL
PILOALD. MF GG AACT PATIA O AL AATFD. Até FNTACE NPT AP GorGay Aav-QL9°
AHU~ 190G (FFHDP 72U PATRE emPTIne:: havav@. e88P hed AL NT7dE P9L.0ALA7T 70 PP
GaoG RaqP (1av-P@. ALPI° havd~T (A4 AL PAFA. 1CATS AHU~ 910G (HHIE 78U PIPASE: ALYt
NoMmPg® LOASA:: NGPPRI° Tt LH ONLD< AATGE CTHIEDT LUT P7MSLE AU-&¢ AT4.L10HT K

PAVINPTT TFOY° PPE NPmP AATTE O THO ATLTCPT L0daIA: (HY TGOT APATE
NALAT AR1L4I° WP4U9° aPdtq hovs. (1A NTT7F @90 b hPGE: ARCM@: v @M AN QUTT
N79L4P 07N L71.LLANPTT URTPS NFPTI° aPate APTATAT::

AATID-:

PHY TG %A9T PO0LR (07 PA(1GwPé JPCaPL- PavavCav( AgP ap19P9® hd: : 0TG-k PTLTT A MMyt 20,0
LR (0F7 PANCPS IPCoPe-PTF ATTAAN LASA::02 2B (07 OHILA. LHG FTrt ooCIPC TP
VhIPGa.7 Phe AGPB oG {1 78.0-9° NONGTET AL ALLCA PULFAMT PANA 18T AerhAhA £L5A::

PLIThTA:

M HLLIAPT AmPAL I°Cavs- (HY TGt APate Ynao 1¢ aoPyP+7 nd21m AATGTE AA9T AS
AATLNNPD DMt O a8 LAMPTS PO P& A28L.LC07 LLLIA:: (U TG AAté O FhhA
PLE 0T AZ8ANT ATIDP P99LATA (MG AATP-P PYNIPG JPCavs. R.LLAAPHA:: havfNG AANL-F4
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IoCavs. (HenT16 APCIPC ANNANT L7100 8@ ©84 h&d AL GoG¢ SAMM:: PHOOLA. Gov-q
AIPCI% LMAN:: AIPCaPL PTLOALA. P84 Gav-G ooy A& LA R TC PUAA:: DAI® 09°CaPs AR T
ANCT POEFO NTLTT@. (ACTIOC 707 R9°CI°C A0EE@A4 SNPB44:: PTONID. P507G hGAN
APPAN@AC 9°Cave- @R, LANA:: NPAPT AL PTLONLA.T Gav-G PATPOAMT aP( av(1 T Adert::

(e d oy L

OHY PGT AATg Gar-Gm- T OALD- Pao-P@-7 (11-9°10C N91.£99AG (1 h@.PF NAD. (AP ShTDTA::
AME KOG GavGa. NT.OALNT 1LH et ARt ALAL CTFAA:: (TenI49° UIPI® A% TimAA
ATRUI° R NTT ALOTIP &FAA:: TIC 917 GovGayy PUlmALM. UNIPS ICOT ANALAT vh9PS
PRLTMRFA:: Gav- Gy NAM- A PA20T? PART 1 nF-F tmedt AAh RTET N9PLOA ANLALDTY
ACA P15 0

PPPT:

OHY TG MO+ 09T PPHE 0P1 AR TP PAIC:: 11C 17 PTG E Omy T @LL T 202 LB (iF
PACP6 IPCavey PHANA 99415 NDP+I° VhIPG AT ATINEarC ATD.LL1D- Ti+ N&A+T TPI° LANA::

ahhq:

075+ QAT APAte LA PTLIPATT ECI° AGPAT PTLOALTT LH ATThnn PULP7 P& 707°CT he e
aA4 ¢ (30.000C) £15°0:: Gao-G NTLANANTF OPF TT75I° ALY+ ¢ omer vhyPeany 019
150 PFEINTCF O PI° LNETA::

POAMLPrT:

NHY 9°C9°C 9°0NAND- aoZ8 (19°Am. CLLHA:: NACAL PTLTT®- avlF A&7 A9° N77LmPh aohh
NEPC ORI AN avph LaPHINA:: Ok &TC ORI° 1 G- +AFE FINAN AP (912 F0P0T A1
OteAL NF LPar@:: QYT PPAML APTD- +aL9945 AYner F hArT OiteC AdA AT (D
ALATIP::

075k PAATG DRI° hECM Pav@ At avi:

(LY TGt APAte DALAT AL124I°:: AT49.U-9° aPAte hPavs. (AA N9175 @9 1H N Pek hRCna-
@M @ AN RUTT 014 N7V PTLLLANPTT UNIPGN FO79° avihe APATATAIP::
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7% hAPT hv-7 OLI° AA “IH A.m@® LTAN::

AA L APmPP (LLAT NHY T e+mda-t? AT 971,910 SFAk::
AAGICT  (PGHaPTIL)

aah &1C 251-913-261720

AVS/AACT P9PCIC N19°910C it

aah €7C 251-011-8962183

ACTIOC U707 R9°CI°C +ERI°
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P02 LR tme AAPE PTGk HAFLPT 0avlE PR
ePGE CAN:-P0,0 LB NGF7 (AN v-2F AgvavCav( RoATA PA-(G-Ré RIPCaPL- hQ 1T aPgP9P
AMPALIVLE

POAOLE NAF “7ehanESPPA TS e (19lme BCP® ATTMEerE olhat A7 N02@. (A(HT @
nT.emPFO. LA FTFT heaT OAT $4G 1CA PITE GFO:: WIGTT AFERE AAd<t a°rF +hFFe
hAovgt (NAF@. PP A89.0 UPIHETF &PC (ATME (Aot hdh Ad-t QU v-At avf LCAA::
AIRARXE O RINETS aohhAT 1. QAF@. 01CTF NGF@Q7 AgearCaeC eo9,ap av(lFP PANCPS
PI°Cavs. W 1T (S @7 N+ PavaeCav( 1P FFay AaP19P19° 761 TN LEL PHLAIA:: LUI° (T
of 000 LLE AgLCH N1LH ATIOPT (AQYT AL Phéd T84T APRCA VhPT@T (1H AdvgarC

POTAAIAARY ACO OHY TGT A78.0T4 FINHPA::  AHY TGt PILP10T Gav-G 9P mbar@. a5
Vh9°SP AL, NT1.01L.0. $8 AL, ANC TLATITC PILPT PB4 GaPG AI°CIP% AT8.MN LDASA::

Neeyrrd® Pt L OAL® AATSE CTHIE®T LUT 911849 ZU-& ATALIHS 0E LAVINP Y
GO PP NaomPP AATSE NLATHON AT CPT LALAIA:: (LY TST ATPATE NALAT 818990
ATRUI° aodtq NEa4. (IBA (19775 D-9° “IH, NTSE ARCM®- ao@- M)t e AN SUTT 17124919 (1“uhie

099.L.LAIAP T UNIPG (9°79° avA - ALOTATAID::
AhATI@-:

PHY PG 49T PA02R (7 PANwPé FPCaPE- RaPavCan(: hpgP apgPg® jd: : NSk LULTT M. .t 20D
LR (OF7 PANGFS I°CaPLPT ATTAAN LASA::PA0LE OGF7 OFILA. 1LHG & Trt avCdee ToP
Vh9PTa79° fde AaPBaog A 78.0-9° NS T AL ALLCALTLTAAT PANATST AdPhAhA L2484 ::

PLI° ot

av®(15 Yh9°S LT NPA NTL@1LA. 284 had AL ANC TLATLFC ULP7 G006 LOARM:: 2UI°
qov-q oAt Hh&e A LAt THCES APPALDAC 91,006 LMAA::

021G Mot

OHYVTGTANTS Gao-G@- PT.OOLD- 2§ YhI°GP T NACT N2A h9l.o1L@. 264 hed AL AALPT I°79°
OO Gt PAQ. T4 ALTLAMI::
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PPPT:

OHY TGT (PAteP 9L0TH T PG 0PT AR TPI® PAI:: T1C 17 P74k O M fF @LL T 200LR (T
A F-4 JPCaPLTT AN T1L:4°1G NDPEI° YNIPTALT ATINE avC ATLLLID Pt N&HTE TPI° LANA::

ahhg:

0TSk @AT APATeE AN PTLPAQT ECI° AaPAT PU.00L0TT LH AThnA L7107 ¢He 107 CT h&e
aAa ¢ (30.00-01C) L7150

PO Brt:

NHY 9°CI°C 9°0NAND- aoZl8 (19PAMLC SPHA:: NACAL PTLTT®- avlF A&7 A9° N77LméPh aohh
N&PC ORI° AN aPAh LaPHINA:: Pk RTC ORI ne PTG a4 INAN AI&PT 01718 FOPOF arAl-
OteAL 0F LPavMA:: LUI° PPAML APGD- +ap4994G AYneD F NAPT OivtPC AdA AT (D
hLATI::

N7Pek PATPAHE LI hECm Par@- Mt av{:

NHY TGF APAHe NALAT AR1859°:: AT9.U-9° avdte NBavs. (A (1977509 1H TSk ALCmo-
a @A)t S AN LUTT 01998491 N7 00N PULLLAAPTT VNIPG (19°79°a0 Al AL TATAID::

TE WAPT Au-T ORI AA Il A.m@® &TAN::
MALEAPNLPLLATNHYNITOTMPATTINNNTIT1ICe T AN
AAEICTT  (PGHare-T1s)

aah €rc 251-913-261720

AVS/RACT RIPCIPC NI9PIINC 1t

aah ¢1C 251-011-8962183

ACTIOC U707 R9°CI°C +ERI°
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ALTLAT@. 18 Aot (AL BOD B 29170, APk APEPT 4PLTHF aPmeLf o

ePGE CAN:-P0,0 LB NGF7 (AN v-2F AgvavCav( RaATA PA-(G-Eé RIPCaPL- AT aPgP9P

1. A% Q%% hHY 3T HI0RA 2V TGF P00LR avavCav(P PA4-P4 TPCaPL-PTT (TTID/LC PATF ALY
pavavCavC 13+ ATITT ATRILNEL TINFATA::

2. (HY TGF ONOT APATeE &5 NPT ATGE 270040107 h8AL Td.P&H PTLONL: (00T
m(F) A0 AT hhs@. 84 ALOALNTF  TLAKTC PULLUA  PE8  GovG  ATRILOAL

TICTAN: 1T $8GaPGI° APPANDAC IPCoPe- NATERLS D.C LANA*

3. PAAMT QAP (LOALD. A TNPT N$S AL Gav-G NT.OALNT LH PAN PA aPLTIHG aPRAN AAE:
KOG aPRAN ALITI® &TAN: RCOPRACE NPT ALITI® PTLTAQT AANLAT £77 Qmt NaP$NMC
O tenT94 ANLALAT VNG Ut PL:C D0

4. POVLR N 9°Covs. WILTLLLAATIS (TF@. NCAT PAILR NP1 AMALDT VhIPT ATR7ITY
T TFAU-::
PIPCaL DM EI® ARS8 R TC NeemNPI° NTLATCI® ATLTLEH L& FAv-::

6. NAL PFLLIATT TIM14-4P N91.10 +LL&FAM: TG MAT AILIPAFE (4L ALIINAD: :

PHAFLDA. AT IO, e
GCT i, GG,
B, B,
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0L9%F@. h 15 Adh 17 APr 39191 +0F 4 FEALOMET COAZFTFA[RASLPFTA. LPLTrT oomPEe Po

ePGE CAQz- P00 LB (07 (AN v-3F AgParConC RTLATA PA-(1G-P4 RIPCaPL- hO1 T aP9P9P

Az 093 DY OFF OH108Q 2U TG 90,0 LB avavCav( PRA(1E-F SIPCaPe-PTT NTIDELC PATFD.TY
PavavCav 1P+ ATITPGF A7LILNELE TIAPATA::

1. OHY T9F @0 AL, ATATE/AILTATE €205 PThe ATGE PTLLNLAIDT dS AL TL.PeP
PLOAL: (OOTMAF) LATAT NF8a $8 AL 70 e84 Gav-qAPNF TLALTC) ATLT.0NL
TIACTA: 0P84 Gav-G9° ATPANDAC IPCPe- DAL @opr GAhA::

2. PAAMYT QAGP-f (LOALA. ATh-P? hdg AL GovG NTLOALNT LH  PAN PA aPLINTG avRAN AAE:
KOG aPROAN ALOTI® &TANRCTIPNCENPT ALITI PULTAQT AANLAL £77 @msT hordMm(C
Oten 716 ANGALDT VNIPG U= L0003

3. AL QLR NAFIPCavs WILTLLLANTANTS NTF@ OCAT PH0LR NPT ANKALOY Vh9°G
RIRTLOTY IO F T Tl & FAu-::

4. PI°CAPLM kI ABI° ANEI® ATLILIILTIS 008 R TC NaPmN$I® NTLATCI® ATLTLEH +L&FAU-::
AL P1L210TT TIE-48 (19190 HL&FAM:: = AL (TGHP QAT AT8ATE/LTATE 14CTI%

ALDIMNAAL::
PTAFED TP i PHAFED MAG/AARL OT°. ..o
GCTT i o B
0 Pl e,
PRTTT TP e
BCTN. e
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ALTIRTA. 18 Aot NAL 200 LB ot AN 0Pk TATELPT 4 FPLT1H aombd PPo

ePGE CAN:-P0,0 LB NGF7 (AN U323 AgvavCav( RoATA PA-(G-Pé RIPCaPL- AT aPgP9P

1. AL 9% i OFF SHINRD. 2V PG 200LR avavCav(P PAL-14 TPCaPL-PTFT NTIDELC PATFDLY
pavav(av( 1P+ ATITGE AT7RILNLL HINLATA:

2. OHY PG+ OO APATe €PLE NPTh ATG R 27.L04A 107 havfNG ACENA vhIPG 2990720
&8 AL 1 10 T9AT%HC §avG ZTLTLOAL: HIo1CTA:

3. PA0LR N 9°Covs- (LRLA aPlif@ AN 9122 Pt ANAm hH AT °Cavs. huh g ¢
K125 RLIA::

4. PIPCAPL-DMBI° AILTLIILTG Ohe RTC NaPmOPI° NTLATCI ATLTLEH TL&FAU-::
NAL PHLLINTT T1ML-4L 017110 L& FAD: :NTGEI® AT AILICAFE 1ZCTI% ALIINADL: :

PHAFLDA. OATT .
GCT i, GG,
B B,
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0£9%eFa. 15 hah 17 AP 200 LB Tt AAPF 076k HAFLPT TAFLPTS OALFFR/ OGP F T
LPLTIT aomPee o

ePGE CAN:-P0,0 LB NGF7 (AN v-2F AgvavCav( RoATA PA-(G-PE RIPCaPL- hQ 1T aP9P9P

Az 0192 NHY OFF PHIARQL &V PGT P0,LR avavCav(P PA4-té FPCaPL-PT7 NTIDELC PATFDTY
PavavCav(; P ATITGF AILTLNEE TIANPATA::
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V. Laboratory Procedures

1. Skin Skin Smear (SSS)

1.1 Sample Collection

Universal precautions should be observed in obtaining skin smears.

The skin is cleansed with 70% alcohol and air-dried or wiped dry with cotton.

A fold of skin is made relatively avascular by pinching or mild clamping. If the skin
cannot be grasped by pinching, it can be compressed.

Local anesthesia is generally unnecessary,the compression of the skin by pinching aids in
the anesthesia.

An incision 3-5 mm long and 2-3 mm deep is made with a surgical blade. Mild pressure
to maintain relative avascularity is continuously applied to the area until an adequate
smear has been obtained.

A small amount of blood does not interfere with the reading, but large amounts should be
avoided and can usually be controlled by the amount of pressure of the pinch.

If excessive bleeding occurs, it can be wiped away with a cotton swab.

After the incision is made, and before the blade is withdrawn, the inner surface of the
wound is scraped with thenon sharp side of the blade held at a right angle to the
incision. Upon scraping, tissue fluid and dermal tissue are obtained.

The material then is transferred to the cleaned microscope slide. A moderately thick
smear, with a visible uniform opacity is made. The smear is made in a circular manner
on the slide.

A single technician takes all smears to insure more uniform and consistent results.

The smears are then sent to the AHRI pathology lab.

1.2 SSS ZN staining

Dry the slide with smear at room temperature. Do not heat fix.

67



e Place slides on a staining rack and fcover the whole slide with filtered 1% carbol fuchsin
solution for twenty minutes without applying heat.

e Gently rinse slides well with tap water to remove excess stain.

e Decolorize with 1% acid-alcoho for 2 minute.

e QGently rinse slides thoroughly with tap water.

e Counterstain with 0.2% methylene blue solution for 30 seconds .

e QGently rinse well with tap water and air dry.

1.3 SSS ZN Reporting

e The results are reported on a 0 to 6+ scale using a descriptive phrase or numerical
code and this is also an indicator of the total bacillary load of the patient as in dicated

in the table below.

S.No || Microscopic Examination Descripton Numerical code
1 Over 1000 bacilli per oil immersion
Very Numerous +6
field.
2 100 to 1000 bacilli per oil immersion
Numerous +5
field.
3 10 to 100 bacilli per oil immersion
Moderate +4
field.
4 1 to 10 bacilli per oil immersion field. || Few +3
5 1 to 10 bacilli per 10 fields. Very few +2
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6 1 to 10 bacilli per 100 fields. Rare +1

7 No AFB seen on entire site. None found 0

1.4 SSS Auramine O staining

e Dry the slide with smear at room temperature. Do not heat fix.

e Flood the slide with0.1% Auramine Ostain for20 minutes.

e Rinse the slide with water and drain excess water from the slide.

e Flood with 0.5% acid-alcohol for 2 minutes to decoloraztion.

¢ Rinse the slide with water and drain excess water from the slide.

e Flood the slide with potassium 0.5%potassium permanganate for 5 mintes to
couterstain.

¢ Rinse the slide with water and drain excess water from the slide.

e Air dry, do not blot.

e Examine the smear under 40X objective of LED fluorescent microscope.

1.5 Reporting of Auramine O staining using LEDFM.

e The following table containms the reporting scale of LEDFM microscope reporting

recommended by WHO and we also used this scale.

Microscopic Readings

Final Report Bright field(100X | LEDFM(20-25x LEDFM(40X
Objective) Objective ) objective)

Negative Zero AFB/1 length Zero AFB/1 length | Zero AFB/1 length

Scanty or actual | 1-9 AFB/1 length or 1-29 AFB/1 length 1-19 AFB/ 1 length
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count 100 HPF
30 — 299 AFB/1|20- 199 AFB/ 1
1+ 10-99 AFB/1 length or length length
100 HPF (=1-9 AFB/10
fields)
2+ 1-10 AFB/1 HPF on 10-100 AFB/1 Field | 5-50 AFB/1 field on
average on average
average
3+ > 10 AFB / 1 HPF on | > 100 AFB/ 1 HPF | > 50 AFB /1 field in
average on average average

2. Skin Puch biopsy

2.1 Sample collection Procedure

e Arrange all the required dressing materials and equipment for Punch Biopsy

collection.

e Choose the appropritae lesion to collect sample from.

e C(lean the area using 70% alcohol to disinfect .

e Inject adequate amount of local anesthesia (2% lidocaine) to the skin and

subcutaneous tissue .

e Take 6 mm punch biospsy from the numbed area and dress the area

e Divide the collected bunch biopsy in to two parts , half to be fixed in 10%
formaldehyde and the other half in 70% ethanol.

e Send the collected sample to AHRI pathology laboratory.

2.2 DNA Extraction

2.2.1 Required materials

o 2 ml Eppendorf tubes
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o ATL buffer
o PBS
o Proteinase K 20mg/ml

o Qiamp microbiome extraction kit ( Qiagen)

2.2.2 DNA extraction procedure

e Add 200 ml ATL buffer in to 2 ml eppendorf tubes and label the tubes with sample ID.

e Take out the tissue from 70% ethanol and rinse it in PBS.

e Transfer the punch tissue in to eppendorf tube which contains ATL buffer.

e Add 20 pL Proteinase K of 20mg/ml.

e Incubate the tubes at 56°C in an incubator with shaker till the biopy dissolves.

e Vortex the tubes two or there times with 30 minutes interval to facilitate the reaction.

e Once the tissue dissolved, continue with the DNA purification procedure of Qiamp

microbiome extraction kit which also includes the pathogen lysis part.

2.3 Polymerase Chain reaction

e Arrange the required number of micro tubes and lable them with the corresponding
sample ID including negative and positive controls.

e Pepare the master mix and primers using the following proportion in the table
calculated for one sample.

e Prepare the master mix in a room reserved for master mix preparation to avoid
contamination.

e Itis better to prepare the final volume of mastermix with 10% more than the required

amount to compensate the shortage during pipetting.

For one reaction

Master Mix 25 ul

2uM Primer- Froward 5l

71



2uM Primer- Reverse 5l
Molecular grade H,O 10 pl
DNA Template Sul
Total Volume 50 pl

e Mix well the master mix, primers and H,O using vortexer and take it to the room where
the DNA template is kept. Never bring the DNA template to the room reserved for
mastermix preparation.

e Add 5 pl respective DNA template to the microtube which contains 45 pl primers and
master mix.

e Vortex well and spin briefly to collect all the liquid to the bottom of the microtube.

e Use a PCR program containing the following table.

Prameter Tempratute in °C | Time Number of cycle
Preheating 950 5 minutes 1

Denature 950 30 seconds

Annealing 580 40 seconds 40

Elongation 720 30 seconds

Elongation 720 10 minutes 1

Hold 40 Indefinitely 1

2.4 Reading the amplicon on Agaraose gel.

e Be sure that all the required materials are ready to run the agaros gel.
e Select the appropriate comb to prepare enough number lane for the ladder, all samples

and controls (Positive and Negative)
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e Prepare 50 ml of 1% agarose gel in 1X TAE buffer and boil it in the microvave to
dissolve the agarose completely.

e Put lul ethidium bromide in the agarose solution as soon as it is removed from the
microwave. N.B. Ethidium bromide is carcinogenic so add it with a great care.

o Aftter dispensing the gel in the box wich contain the comb, wait 30 minutes till the gel
gets solidify.

¢ In the mean time prepare al0 pl ladder which can show a band in 100 bp variation.

e AddS5 plloading dye in to all samples, controls and the ladder, too.

e After 30 minutes, remove the comb and transfer it to gel running box which contain 1X
TAE.

e Add5 plladder to lane 1.

e Then add 10 pl samples consecutivily starting from lane 2.

e Add 10 plnegative and 10 pl positive controls in to the last two lanes, respectively.

¢ Run the gel runner for 30 minutes.

e Remove the gel from the gel runeer and read the presence of 500 bp bands in the lanes.

e Any visible band in the specific base pair is a positive result for M. leprae.

2.5Tissue processing

e Wash the tissue which is fixed in 10% formaldehyde for 48 hours in running tape
water to remove the excess remaining formaline in the casset which contain the

tissue. Then put the cassete in

v’ 70% alcohol ............cooeiininnnn 45 minutes
v' 80% alcohol .................oeenen 45 minutes
v 90% alcohol ............coeeininnni 45 hour

v 96% alcohol I...............oeenn 45 hour

V' 96% alcohol II....................c..s 1 hour

v' Absolute alcohol ................... .. 1 hour

vV Xylenel.........oooooviiiiiiiiin 1 hour

v XyleneIl............o.oooiiiiiil. 1 hour



v Paraffinl.........ccciiiiiiii . 1 hour
v Paraffin IL...........ccoviiii .. 2 hours or leave the tissue in
paraffin II over night.

e The the next day prepare respective blockes for each sample in the cassete.
2.6 Tissue Sectioning

e Prepare three ordinary one end frosted microscopic slides.

e Put a small drop of 50% egg albumin on the them and polish the entire area which the
section tissue can lay on.

e Prepare 9 series of tisue sections by adjusting the microtome at 5 um.

e Put three series of section on each of the three slides.

e Lable and put the lides in an oven adjusted at 70°C for 30 minutes.

e Proceed to the desired staining techniques on each slides. .
2.7 Fite Faraco staining

e Warm sections and deparaffinize in two changes of a mixture of two parts Xylene/ one
part of Vegetable Oil for 15 minutes each.

e Blot the slide with absorbent filter paper and wash in distilled water.

e Stain the slides with filtered Carbol fuchine solution without applying heat.

e Wash in running tap water

¢ Differentiate/decolorize in 10% H,SO4for 2 minutes.

e Wash well in running tap water and rinse in distilled water.

e Counter stain with 0.25% methylene blue exactly for 20 seconds.

e Wash and blot dry. Never use Alcohol for dehyderation.

e C(lear well in Xylen and mount in a DPX .

e Examine under 100X objective of the microscope.
2.8 Fite-Faraco Reporting

e Use the same reporting system of SSS ZN staining reporting esytem of this study.

74



2.9 Tissue section Auramine O staining

2.10

2.11

Warm sections and deparaffinize in two changes of a mixture of two parts Xylene/ one
part of Vegetable Oil for 15 minutes each.

Blot the slide with absorbent filter paper and wash in distilled water

Stain the slide with 0.1% Auramine O for 20 minutes.

Rinse the slide with water and drain excess water from the slide.

Flood with 0.5% acid-alcohol for 2 minutes to decolorization.

Rinse the slide with water and drain excess water from the slide.

Flood the slide with potassium 0.5% potassium permanganate for 5 mintes to
Couterstain.

Rinse the slide with water ,drain excess water from the slide and blot using absorbent
filter paper to dry.

Clear well in Xylen and mount in a DPX

Examine under 40X objective of LEDFM.

Tissue Auramine O staining reporting

e Use the reporting system of SSS Auramine O staining .

H&E attaining

e Deparaffinize sections in 2 changes of xylene, 10 minutes each.
e Re-hydrate in 2 changes of absolute alcohol, 5 minutes each.

e 95% alcohol for 2 minutes and 70% alcohol for 2 minutes.

e Wash briefly in distilled water.

e Stain in Harris hematoxylin solution for 8 minutes.

e Wash in running tap water for 5 minutes.

e Differentiate in 1% acid alcohol for 30 seconds.

e Wash running tap water for 1 minute.
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Bluing in 0.2% ammonia water 30 seconds to 1 minute.

Wash in running tap water for 5 minutes.

Rinse in 95% alcohol, 10 dips.

Counterstain in eosin Y solution for 30 seconds to 1 minute.

Dehydrate through 95% alcohol, 2 changes of absolute alcohol, 5 minutes each.
Clear in 2 changes of xylene, 5 minutes each.

Mount with xylene based mounting medium.

< Result
v Nuclei - Blue
v' Cytoplasm ------ Pink to red

76



VI. Assurance of Principal Investigator

I, the undersigned, declare that this is my original work and has not been presented in this and
any other University and all sources of materials used for this thesis have been duly

acknowledged.

Name: Selfu Girma

Signature:

Date:

This thesis has been submitted for examination with my approval as University Advisor.
Name: Kasu Desta, Assitant Professor, BSc, MSc.

Signature:

Date:

This thesis has been submitted for examination with my approval as External Advisor.
Name: Kidist Bobosha, BSc. MSc, PhD Cand.

Singature:

Date:

77



