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Abstract

Detection of Mycobacterium leprae by modified Fite-Faraco (FF), fluorescent Auramine
O (AO) method, real-time polymerase chain reaction (PCR) of Pra gene and the standard Ziehl
Neelsen (ZN) staining were compared in slit-skin samples from 32 leprosy patients attending the
Raj Pracha Samasai Institute. Scraped incision method was performed to collect tissue fluid and
dermal tissue from the same 4 sites including two from both ear lobes and two from the active
lesions. Slit-skin smears (SSS) were prepared and stained by ZN, FF and AO methods. The
collected specimens were evaluated for the present of Pra gene using real-time PCR method. Fite-
Faraco was modified by omitting the deparaffinization instead submerge the slide in soybean oil
for 10 minutes. There was a very good correlation among all methods. Out of 32 samples, 7
showed organisms by ZN method, 9 showed organisms by FF method, 11 showed organisms by
AO method and 9 showed organisms by real-time PCR method. FF and AO stains were found
to be superior to ZN in detecting leprae bacilli in SSS. Moreover, sensitivity was identical for
real-time PCR, FF, and AO methods for multibacillary (MB) cases suggesting that real-time
PCR, FF and AO techniques on the SSS could replace ZN without any loss of sensitivity. FF

procedure uses simple equipment, easy to carry out, and convenient procedure. Therefore, the
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modified Fite-Faraco method described here can be used for the confirmation of the clinical

diagnosed case of leprosy in resource-limited hospitals.
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UszianveslsnEoufismsanaitdvedda
Phi coefficient wudas1msliinaviniuIsms
AT 4 %ﬁﬂ“lué:ﬂmL%E]mﬂﬁa“ﬂﬂqqn’ha“mﬂ
mslinannlugihodetien edailioddama
d9a (p < 0.05) (Table 3) wazwuiid
ZN flganmannany AFB lufiheigenn
fn3teu q d1ds A0 nuhdsanmsl
wamn‘luﬁﬂam%aﬁaa%’aﬂa: 11.8

4. ANNTBANNBIVDINANITATIDM AFB 1u
aL3i85a2873 Ziehl-Neelsen 35 modified Fite-
Faraco 4a:3% Auramine O lagiManis
3ANLIAI877 real-time PCR (i135013994

NAEIBERIEHALINFUIT real-time
PCR #ava 9 ¢1ogha wamsdhansyany
doAnaeIMIININeMIeds ZN, FF uaz AO fiu
75 real-time PCR Tngl%#1aaa Kappa coefficient
wuhia 3 3% Samuaeandedluszdumnniiie
(MuAV3 real-time PCR aghadiivdAeyneda
(p < 0.001) Tavd5 FF fanudeandesny
35 real-time PCR mnﬁ'qﬂ dloifsumias ZN
waz AO (Kappa = 1.000, p <0.001) (Table 4)
35 ZN fshinewavin (PPV) 3e8a2100 @
ineraay (NPV) Sesaz 92 35 FF dayhineg
navIn3eeaz100 Ahnenaay Jesaz 100 was
35 AO fimvhwenaviniesaz 81.8 Avihine
naausesas 100
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5. wamsnaadevdszansmnlumsasioitane
Tsnisou

namsienzinumanyl (sensitivity)
AANUIUWE (specificity) AMMUBHAVIN LA
ANENaaY VBIN1IATINININBUARZIS 1Y
1935 real-time PCR 113581989 wuhiisiuou
2 et (Govar 22.2) ins1any AFB §1673
FF udas29ldnudieds ZN waziidswiu 2
fetha Govay 22.2) ins19nu AFB #1638 AO
uAas9linuEI33 ZN (Table 4) Fadudnagia
F1eLRINY ua:tﬁauﬂmtju@ﬂaméaﬁaﬂ U
17 519 Gowaz 53.1) WU ANUIU 2 feea
finsany AFB #1033 AO Lm:ﬁ’jﬂam%amﬂ
T 15 519 Gowaz 46.9) wuhn AW 2
§ethe finsaamy AFB ge3% FF waz AO
(Table 1) ueAMAFanLNAMIATIINLTDISA
(3ouduin ZN lushoaildnnmsnaaiomii
fmanuhmsnsie Gevaz 77.8) Hognnmany

Table 1 Number and repartition of positive samples

waeen vieulasdnvel uazane

hanmsnadaeda FE vieds AO filmany
Tifudesar 100 fadeddds daumsanamize
Tandoudaeds A0 fldanusumziosiign
(%avaz 91.3) pliloufiAs ZN uaz FF (Table 5)
Tumnaassifldinlszansnnmsnsialagly
‘ﬁumﬁﬂﬂw (area under the ROC curve : AUC)
181433 real-time PCR 1§hA331989 wuhia
FF (AUC = 1.000) wazds AO (AUC = 1.000)
Lflu'i'%ﬁ'ﬁﬂiz?m%qud A5 ZN (AUC =0.884)
athaﬁﬁﬂﬁwﬁtgmqaaaﬁszﬁu 0.05 (Table 5)

NAMTIATIZHANNADANGINMTINITY
35 FF waz AO Tagl$33 ZN fuiseeds e
adA Kappa coefficient wu3135 FF fiau
doanadluszduAnnALls ZN edeiiiedida
MaEda (p < 0.001) luvariids A0 i
denndeamiAs ZN lussduddioiioufmias ZN

9 o a

pgldeddmeddd (p < 0.001) (Table 6)

according to clinical classification. (n = 32)

Type of leprosy

Result

MB PB
ZN-FF-AO-PCR positive 7 0
ZN negative-FF-AO-PCR positive 2 0
AO positive-ZN-FF-PCR negative 0 2
ZN-FF-AO-PCR negative 6 15
Total 15 17

MB = multibacillary leprosy, PB = paucibacillary leprosy, ZN = Ziehl-Neelsen staining, FF = modified

Fite-Faraco staining, AO = Auramine O staining and PCR = real-time PCR

#in2 66-4.indd 8924
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Table 2 Inter-rater reliability scores for the reported validation studies of the Bacteriogical Index grading
system in the different staining methods, as measured by Krippendorff's alpha. (n = 32)

Staining technique No. of raters  No. of patients Krippendorff’s alpha 95% CI

Ziehl-Neelsen 3 32 0.914 0.827-0.977
Modified Fite-Faraco 3 32 0.931 0.868-0.979
Auramine O 3 32 0.863 0.796-0.926

Krippendorff’s alpha value range from 0 to 1, where O indicates the absence of reliability and 1 indicates
perfect reliability. An alpha value greater than 0.667 is the accepted lowest conceivable limit. An alpha

of 0.800 or higher is considered a good reliability.®®

Table 3 Efficiencies of different detection systems with slit skin specimens from MB and PB patients.
P-values were determined using Phi coefficient test. Significant comparisons are indicated

by asterisks. (n = 32)

Number of positive results/total number (%)

Clinical
o Patients (%)
classification ZN FF AO Real-time PCR
MB 15 (46.9) 7/15 (46.7)**  9/15 (BO)**** 9/15 (60)** 9/15 (60)****
PB 17 (63.1) 0/17 (0) 0/17 (0) 2/17 (11.8) 0/17 (0)
Total 32 (100) 7/32 (21.9) 9/32 (28.1) 11/32 (34.4) 9/32 (28.1)

PB = paucibacillary, MB = multibacillary, **: p = 0.004, **: p = 0.001, ****: p < 0.001
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Table 4 Correlations of various staining techniques with real-time PCR. (n = 32)

Real-time PCR
Staining technique Kappa P-value PPV (%) NPV (%)
Positive Negative

Ziehl-Neelsen
Positive 7 (77.8) 0 (0.0 0.834 < 0.001 100 92
Negative 2 (22.2) 23 (100)

Modified Fite-Faraco
Positive 9 (100) 0 (0.0 1.000 < 0.001 100 100
Negative 0 (0.0) 23 (100)

Auramine O
Positive 9 (100) 2 (8.7) 0.855 < 0.001 81.8 100
Negative 0 (0.0) 21 (91.3)

PPV = Positive Predictive Value, NPV = Negative Predictive Value

Table 5 Area under the receiver operating characteristic curve (AUC) and predictive value of three

staining techniques as compared with real-time PCR in leprosy diagnosis. (n = 32)

Staining technique  Sensitivity Specificity AUC 95% ClI P-value
Ziehl-Neelsen 77.8 100 0.884 0.715-1.000 0.001

Modified Fite-Faraco 100 100 1.000 1.000-1.000 < 0.001
Auramine O 100 91.3 1.000 1.000-1.000 < 0.001

#in2 66-4.indd 8926
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Table 6 Comparison of diagnostic performance of modified Fite-Faraco and Auramine O staining to

Ziehl-Neelsen staining. (n = 32)

Ziehl-Neelsen

Staining technique Kappa P-value PPV (%) NPV (%)
Positive Negative

Modified Fite-Faraco
Positive 7 (100) 2 (8.0) 0.834 < 0.001 77.8 100
Negative 0 (0.0) 23 (92.0)

Auramine O
Positive 7 (100) 4 (16.0) 0.697 < 0.001 63.6 100
Negative 0 (0.0) 21 (84.0)

PPV = Positive Predictive Value, NPV = Negative Predictive Value
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