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Enzyme-linked immunosorbentassay of phenolic glycolipid-lin patients
with Hansen’s disease

Luis HERNANDO MORENO, MD?, ALBERTOALZATE MD, MSP2
SUMMARY

Introduction: Hansen’s disease or leprosy is a contagious-infection entity produced by the Hansen bacillus or
Mycobacteriumleprae. Thephenolicglycolipidisaspecid trisaccharidefoundinthebacilluscell wall and provedtobespecific
and immunogenic speciesduringM. leprae.

Objective: Todeterminethepresenceof theHansenbacillusenzyme-linkedimmunoassay (EL1SA) methodglycolipid
phenolicl inagroup of patientsin Dermatol ogy Consultationat theV alledel CaucaHealth Services; thesepatientswere
classifiedascuresor under watch accordingtocriteriaestablished by theWorld Heal th Organi zation (WHO).

M ethodol ogy: Fromthedatabaseof the Dermatol ogy ConsultationattheValledel CaucaHealth Services, westudied
159 patientswithHansen’ sdi seasewhoweretestedwiththeenzyme-linkedimmunoassay (EL1SA) withthephenolicglycolipid
| tocrossreferenceinformationandobserveif they wereor werenot positivetothistest. A positiveEL | SA indicatesthebacillus
isstill presentinthepatient.

Results: Asanimportant fact, wefoundthat of 78 patientscured, when bearinginmindthemonitoring period, 9were
positivefortheEL1SA. Whenthisperiodwasdiscarded, 81 sick individua swereclassifiedascured accordingtoWHO criteria
but thesame9 continued positivefor ELISA.

Conclusion: It may beconcludedthat inspiteof meetingWHOcriteria, thesepatientsstill show presenceof thebacillus
andthemonitoring periodisnot required asacriteriontodischargeapatient. WerecommendaddingtoWHO criteriaanegative
ELISA, toobtainadditional informationthat hel pstocertify that apatientisorisnot cured.
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Inmunoensayoligadoaenzimas(ELI SA) aglicolipidofendlico-1en pacientescon enfermedaddeHansen

RESUMEN

I ntroduccion: Laenfermedad deHansenolepraesunaentidadinfecto-contagi osaproducidapor el bacilodeHanseno
Mycobacteriumleprae. El glicolipidofendlicol esuntrisacérido especia queseencuentraenlaparedcelular del baciloy
hademaostrado ser especifico deespeci eeinmunogéni codurantelainfecciondeM. leprae.

Objetivo: Determinar lapresenciadel bacilo deHansen por el método deinmunoensayoligadoaenzimas(ELISA) a
glicolipidofendlicol enungrupo depacientesdel Consultorio Dermatol 6gico del ServiciodeSaluddel Valledel Cauca
clasificadoscomo curadosoenvigilancia, seglincriteriospreestabl ecidospor |aOrgani zacionMundial delaSalud(OMS).

M etodol ogia: Delabasededatosdel Consultorio Dermatol égicodel ServiciodeSaluddel Valledel Caucaseestudiaron
entotal 159 pacientescon enfermedad deHansen al oscual essel espractico examendeinmunoensayoligado conenzimas
(EL1SA) coné glicolipidofendlicol afindecruzarinformaciony observar s eranonopositivosaestaprueba. El EL I SA positivo
dicequeel baciloalinexisteenel paciente.

Resultados: Seencontré comodatoimportantequede 78 pacientescurados, al tener en cuentaademasel periodode
vigilancia, 9fueronpositivosparael ELISA. Cuandosedescart6 esteperiodo, a81 enfermosselesclasifico comocurados
segUncriteriosdelaOM SperosiguieronpositivosparaEL | SA losmismos9.

Conclusion: Seconcluyequeapesar decumplirloscriteriosdelaOM S, estospaci entesallnmuestran presenciadebacil o
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yqueel periododevigilancianosenecesitacomocriteriopara
dar deataaun paciente. Serecomiendaagregar al oscriterios
delaOM Sdl EL | SA negativo, conel findetener unainforma-
cidbnméasqueayudeacertificar queun pacienteestacurado
ono.

Palabrasclave: ELISA; Hansen; Mycobacteriumleprae;
Glicolipidofendlico; Lepra.

Hansen’ sdiseaseor leprosy isacontagiousinfection
pathol ogy produced by anal cohol-acidresistant bacillus,
known as Hansen’ s bacillus orMycobacteriumleprae.
M. leprae presents a triple coating rich in externa
polysaccharides and a basal peptidoglycan that forms
the wall surrounding the cytoplasm. Peptidoglycans,
arabinogal actans, and mycol atessignificantly contribute
to thewall’ s structural integrity, but do not contribute
maj or immunogenicity tothebacteria. Other glycolipids,
glycopeptidolipids, and trehal ose containing lipooligo-
saccharideshave beenfoundto beactivemycobacteria
components. Themost notableof theglycolipid molecules
associated with the M. leprae cell wall is the phenolic
glycolipid 1 (pgl-1), a special trisaccharide that has
proven to be species specific and immunogenic during
M. leprae infection?.

Clinicdly, thisentity ischaracterized by thediversity in
itspresentation anditsdependency ontheconditionsof the
host, above all from theimmunologic point of view. Itis
considered the main route of contamination of the upper
respiratory pathway, although we cannot discardtherole
played in some instances by the sick skin. Currently,
leprosy iscons dered anentity whoseprincipa reservoiris
thehuman being. Theimmunol ogica conditionsof thehost
are essential in determining any of the known clinical
forms: undetermined, tuberculoid, dymorphous or
borderline, and lepromatous. The undetermined formisa
cinicaly and immunologicaly unstable condition of the
disease. The tuberculoid form is a stable aspect of the
disease; the smeer is negative; the lepromin is postive.
Lepromatousleprosy isanother stableformof thedisease,
leprominisnegative, but thereis presence of bacilli inthe
smears. It is a contagious form of the disease. The
intermediate or borderlineformisunstableand endsupin
oneinany of thetuberculoid or lepromatousstableforms.
Mycobacteria are present, although not in the proportion
asinthelepromatousform; theMitsudareectionisgeneraly
dightly postive. It is another contagious form of the
disease’.
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Analysis of the circulating immune complex in
patients, above all those with phenolic glycolipid | asa
specificantigen and theroleof macrophageshasgained
importance in diverse research works and has led to
better understanding this disease®'°. Furthermore, a
correlation has been noted between the bacillary index
and the presence of the phenolic glycolipid | antigenin
serum of patients and it has been shown that levels of
antibodi estowardsthi santi gen diminishwhentreatment
starts™.

For the diagnosis of the disease and follow up of
patients, different |aboratory methodsareemployedlike
thesmear, thebiopsy, andthelepromin. A clinical exam
andagoodcdlinical history arevitally important. However,
itisdifficult to precisely define if apatient isor is not
cured, andif thebacilluspersistsinthepatient’ sorganism
withthepreviouslaboratory methods.

The enzyme-linked immune-absorbent assay
(ELISA) is a method that has acquired scientific
credibility and it is currently used to diagnose diverse
diseases like tuberculosis, dengue, rubella, and HIV,
among others. Brennan and Hunter® managed to
characterize phenolic glycolipid | as a specific M.
leprae antigen. Seroepidemiologic studies in different
countries to diagnose the infection, have permitted
evauatingthe EL 1 SA testwithaspecia antigen, phenolic
glycolipidl; workshavebeendonewithserumfromboth
paucibacillary and multibacillary patients, in whom
sensitivity has been between 82 and 100% for the
multibacillary and between 5 and 54.5% for the
paucibacillary with aglobal sensitivity between 43.8%
and 62.8%. Specificity in endemic and non-endemic
areas varied between 82% and 100%?.

With ELISA-typetestsat antibody level in different
popul ations, it hasbeen shown that:

Theserologicresponsetothisantigenfromindividuas

infected is of IgM type'212,

Thelevel of antibodiescorrespondstothebacilli load

andincreases, then, fromthetubercul oid poletothe

lepromatous’?14,

Almost all patientswith the lepromatousform have

antibodiesfor thisantigen*“.

Antibody |evel sdiminishwith chemeotherapy®.

Seropositivity seems to precede the clinical mani-

festations of |epromatous patients'®.

Instudieswith househol d contactsof |eprosy patients,

it hasbeen found that 30% offer apositiveresponse
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to these types of tests, but most do not develop the

disease!® 18,

TheHansen ELISA isanindirectimmune-enzymatic
test. Itisworthnoting that thetitlesare positivewhenthe
antigen is present and we are dealing with a case of
leprosy; they are negative when thereisno presence of
antigen and it may be excluded as a case. It has been
recommended thatinthescreening resultsthefollowing
values should be used according to the ratio of the
fluorescence of the serum researched with respect to
the positive control serum: lessthan 0.3, negative; 0.3-
0.4, doubtful; 0.4-0.5, suspect; and greater than 0.5,
elevated® 0.

Through the current study, we sought to find the
correl ation between thebehavior of Hansen’ sdiseasein
itsdifferent clinical statesanditsevol utionwith respect
tothe ELISA method. Weal so compared thismethod to
those used traditionally to monitor patients such asthe
smear and, aboveall, theclinical evaluation.

METHODS

Herein, we studied 159 patients with confirmed
diagnosisof Hansen' sdisease. Respectiveand previoudy
defined samplesweretaken fromthepatients. Included
in the study were patientswho were registered as sick
withinthelast threeyears, inadditiontothosewhowere
in the surveillance period and those who has been
discharged as cured. Three groups were formed; the
first group gathered those patients who were under
control within the last three years; the second group
included patientsinthesurveillance period, andthethird
grouptook inthosepatientswho hadleft theprogramas
cured. The study also included 20 patients with non-
lepromatoustubercul osisfor the purpose of evaluating
the behavior of the Hansen ELISA technique against
the Koch bacillusasamicroorganism different fromM.
lepraeandthat could eventually haveacrossed reaction
inthistest.

The project wasapproved by the Ethics Committee
of the Faculty of Hedlth at Universidad del Valle, Cdli,
Colombia, and each patient signed an informed consent
prior to taking the blood sample. For the ELISA tests,
we used the UMELISA HANSEN equipment that
detects M. leprae IgM antibodies via fluorescence.

The data were recorded in an Excel data base and
they were analyzed by using the Epi Info program
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version 6.0 to find the average, mode, and median for
each variable according to whether it is categorical or
continuous, estimateitsstandard error and deviationfor
averagesor proportionsand, thus, calculatethereliability
intervals from each of the variables.

The risk factors to become ELISA positive were
analyzed on a four-cell table, where the dependent
variableisto continuepositivefor thephenalicglycolipid
| antigen after being considered cured according criteria
currently employed like: time of treatment for each
clinical form, negative smear, remission of symptoms
and medical signs, and regularity of treatment; also
analyzed was the surveillance time used.

The currently accepted cure criteriaare:

Disappearance of clinical lesions.

Negative smear.

Adequate treatment scheme according to clinical

form.

Regularity during treatment.

Stemming from thisdefinition of cure, wecalculated
sensitivity. Since it is expected that the ELISA test
become the definite cure evidence, sensitivity and
specificity were analyzed, as well as the positive and
negative predictive values of the criteria used in this
study and the statistical significance was estimated in
agreement between both criteria (ELISA and «cure»)
through Cohen’ s Kappatest.

RESULTS

We studied 159 patients with Hansen’s disease
(leprosy); 81 were under treatment and 78 were cured
according to clinical cure criteria, negative smear, and
adeguate pharmacological treatment scheme for each
form of thedisease. Thesurveillanceperiod previously
used was also considered as additional criteria to
discharge patientsand evaluateif it isrecommended to
continue with the surveillance. Of the total number of
patients, 130 corresponded to the multibacillary form
(66 cured and 64 under treatment) and 29 to the
paucibacillary form (11 cured and 18 under treatment).
The20 patientswithtubercul osiswere EL I SA negative,
as expected (Table 1).

Of the 159 patients, 12 corresponded todymorphous
leprosy (DL ), 9toundetermined (UL ), 118tolepromatous
(LL),and 20totuberculoid (TL); thatis, 130 multibacillary
(MB) and 29 paucibacillary (PB). Patient ages ranged
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Tablel
Results of the ELISA testaccording to the clinical form of the disease

ELISA
Clinicalform Elevated Negative Suspect Total
LD 1 10 1 12
U 0 8 1 9
LL 25 70 23 118
LT 0 18 2 20
Total 26 106 27 159
Table2 smear and 103 are negative. The statistical vaue is

Results of the ELISA test according to the
smear result

ELISA
Smear Elevated Negative Suspect Total
Positive 8 3 2 13
Negative 18 103 25 146
Total 26 106 27 159

from 5to 93 years of age (Table 2).

Of the 26 patients with elevated ELISA, 25 are LL
and1LD. With suspect ELISA of thetotal of 27, 23 are
LL, 1LD, 2LT, and 1 LI. Of the 106 with normal
ELISA, 70 are LL, 10 LD, 18 LT, and 8 LI. The
differencesdo not manageto bestatistically significant
(p=0.05814026) because of the cells with very small
values or equal to zero.

Of the 26 patients with elevated ELISA, 18 show
negative smear and 8 are positive. With suspect ELISA
in 27 patients, 2 are positive and 25 negative. With a
normal ELISA testin 106 patients, 3arepositivefor the

p=0.00001724, significant statistical difference. [twas
expected for the negative smears to aso be negative
ELISA under 0.3 accordingto standardfiguresgiven by
previousstudies(Table3).

Of the 78 patients considered cured, 9 had elevated
ELISA and 14 had suspect ELISA. Only 55 of the 78
were negative. Of the patients with regular treatment,
28 had elevated or suspect ELISA and 47 had already
become negative through treatment.

DISCUSSION

Hansen' sdisease (Ieprosy) continuesto beapublic
health problemin theworld. Throughout the history of
humanity, many efforts have been made to better
understand this entity and reach its elimination and
subsequent eradication. This disease bears a historic
load that makes it feared by everyone. All scientific
research undertaken to understand it and treat it in the
best possible way are valid and should be considered.
Thisentity revealsimmunological behavior thatisspecia
and fascinating for any researcher. Since 1943, when

Table3
Results of the ELISA test according to the types of patients

ELISA
Type of patient Elevated Negative Suspect Total
Cured 9 55 14 78
Irregular treatment 2 1 0 3
Regulartreatment 15 47 13 75
Monitored 0 3 0 3
Total 26 106 27 159
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diaminodiphenylsulfone(DDS) therapy wasintroduced,

and passing through the establishment of multidrug

therapy, theworld’ smedical and scientific community

has dreamt of eradicating this condition. Criteria have

been unified to defineif apatient is cured or not of the

diseaseandwhat’ smore, inmany instancesitisdifficult

conduct an asserted diagnosis. It is common to find

relapses in individuals thought to be cured. For this

purpose, surveillance was ingtituted — initially for a
lifetime. Then, thissurveillancetimewasreduced totwo
years for paucibacillary patients and five years for

multibacillary patients; all thisinagreement withdiverse
clinical-epidemiol ogical and bacteriol ogical studiesthat

have been carried out. Currently, the conduct recom-

mended by the World Heal th Organi zation (WHO) and

theColombian Ministry of Healthisto consider ascured

every patient WHO:

- Recelves adequate stipulated time of treatment for

diverseclinical forms.

Isclinically cured.

Has a negative smear; i.e., the patient is no longer

under surveillance.

However, thereis no absol ute certainty asto when
apatientisfreefromthebacillus. Clinical improvement,
timeof treatment, adequate chemotherapy, and negative
smear arethemethodscurrently employedtodischarge
patients suffering or who suffered this disease. There
must be sufficient clear motivesto dischargealeprosy
patient and consider such cured and avoid relapse as
much as possible. Because phenolic glycolipid-1 is
characteristic of theM. leprae, it haspermitted defining
the presence of the bacillusin organisms of patientsor
possiblepatients. Thisdefinitionisaccomplished through
indirect techniques like the enzyme-linked immuno-
absorbent assay (ELISA) test.

Inthecurrent study, wefound no statistical difference
in age or gender of patients and the greatest number of
these corresponded to multibacillary forms,i.e., those
considered contagious, which endorses every action
and/or recommendation for proper treatment of this
entity. Weconsider itimportant to suggest theexecution
of the compared surveillance period, again as a cure
criterion, giventhat itisanother motivethat when added
to the ELISA results would furnish tools to aid in
decidingif apatient isfreefrom the disease or does not
support the disease.

Themost important aspect wastofind patientswho
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consideredthemselvescuredwith highlevelsof ELISA,
suggesting that thesewere cases of sub-clinical patients
that should be watched closely or, idedly, receive
treatment until the test proves negative. ELISA is
proposed as an additional criterion, which if added to
thosecurrently usedwouldyield greater certainty onthe
cure of the patient with Hansen’s disease and would
bring uscloser towhether or not thepatientisfreefrom
the bacillus. Greater numbers of cure criteriaavailable
will improve the patient’s welfare and that of the
community ingeneral . Furthermore, we proposethat the
valuesto definewhether atitleishigh, suspect, doubtful,
or negative should be adjusted and we suggest that only
values lower than 0.40 be used for negative titles and
those greater than 0.40 for positivetitles, which would
further smplify the analysisthat added to pre-existing
criterialeadto preci seconclusionsand actionsaccording
to the values obtained.

Furthermore, we suggest that individual sin contact
andthoselivingwiththe patients-especialy multibacillary
patients- undergoan ELI SA test aspart of itssurveillance
to discover possible early or sub-clinical cases of the
disease and follow proper conduct. It is important to
highlight that a patient can remain positive for the
disease through multiple causes like irregularity in its
treatment, inadequate time of treatment, and lack of
clear criteriato establish if the patient is indeed cured
and can be discharged. Additionally, it isobligatory to
manifest the importance of the population follow up
(contacts and cohabitants) and the use of lepromin,
whichaongwiththeELISA testwouldhelpindeciding
if anindividual should or should not receivetreatment or
should bemerely observed with clinical and/or 1aboratory
follow up.

This research presents the following list of
conclusions:

- Thereisno precise method that tellsexactly whena
leprosy patient is cured from the disease.

To discharge a leprosy patient, there must be

abundant clinical motivesand laboratory aids.

ELISA isalaboratory test that hel psto determineif

apatient isfree or not from the Hansen bacillus.

It is necessary to conduct surveillance againin the

follow up of patients with Hansen’s disease who

completethetreatment cycles.

According to theresultsfrom the current research,

ELISA is recommended as a laboratory test for
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patientswith leprosy who aregoing to bedischarged

and who meet currently accepted requirements:

clinical cure, adequate treatment, compliance with

timeof treatment, surveillance, and negative smear.
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