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A Possible Defective Estimation of Antineutrophil Cytoplasmic
Antibodies in Systemic Lupus Erythematosus Due to the Coexistence
of Periodontitis: Preliminary Observations
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ABSTRACT. The objectives of this study is to
determine if periodontitis-related ANCA hinder the
accurate estimation of this kind of autoantibodies in
systemic lupus erythematosus (SLE), due to the
frequent coexistence of SLE and periodontitis, and the
high incidence of antineutrophil cytoplasmic
antibodies (ANCA) in this periodontal condition.

Thirty SLE, thirty periodontitis lacking systemic
involvement patients, and twenty healthy controls were
utilized in this study. The periodontal condition and
the presence of ANCA in sera of all individuals was
carefully evaluated. For ANCA determination an EIA

assay was utilized, directed to a neutrophil granular
extract and six neutrphil granule proteins. Sixty
percent of SLE patients had eeriodontitis, and sixtyfive
percent were ANCA positive. Eighty three percent of
all ANCA cases were coexisting with periodontitis.

A significant association (p > 0.005) between perio-
dontitis and ANCA was found (Chi Square Test). Fifty
percent of the patients with periodontitis lacking
systemic invelvement were ANCA positive. The results
obtained in this study suggest that the figures of ANCA
previously reported for SLE, might be overestimated
due to the inadvertent presence of periodontitis.

Antineutrophil cytoplasmic antibodies are a type of
autoantibodies directed against the enzymes located
in the primary granules of polimorphonuclear leucocytes,
and lysosomes of monocytes. They were first described
in 1982 by Davies (1) in patients with necrotizing
glomerulonephritis. Since then, ANCA have been detected
in a wide range of inflammatory, infectious and neoplastic
conditions (2,3,4) and are currently utilized as a sensitive,
specific marker for Wegener’s granulomatosis (5).
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Acording to a number of studies they might be involved
in the pathophysiology of some disorders such as
microscopic polyarteritis and the idiopathic form of pauci-
immune necrotizing crescentic gromerulonephritis (6).

ANCA have fairly been described in SLE (7-
10),although no correlation has been found so far, between
the presence of these autoantibodies and SLE, with respect
to disease activity or presence of vasculitis (7-10). In a
previous paper, we reported a high frequency of ANCA
in patients affected with periodontitis (11), a condition
that has become the major cause of tooth loss in adults
(12-14).

Pocket formation, bleeding, bone loss, and tooth
mobility are usual clinical features of periodontitis, an
affection which is frequently associated to systemic
conditions (15,16) where neutrophil impairement is
ussually present e.g., scleroderma, hyperthyroidism,
hypoadrenocorticism and diabetes mellitus (16,17).

The elevated number of SLE patients with alleged signs
of periodontal disease, and the high occurrence of ANCA
observed in periodontitis patients, prompted this study,
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which is directed to investigate the distribution of these
autoantibodies in SLE patients with and without
periodontitis in order to ascertain, if the bulk of ANCA
observed in SLE is attributable to periodontitis rather than
SLE.

We have reported previously high numbers of ANCA
in patients with periodontitis (11). If, as we assume, there
is a considerable number of periodontitis in SLE patients,
and we can find a tight association between ANCA and
periodontitis in SLE, it would be clear, that a high number
of ANCA positive cases accredited to SLE, rather should
be ascribed to periodontitis.

In the present study, two patient groups were
investigated: The first one, which will be herefrom,
referred to as the SLE group, was composed by 30
individuals with a SLE diagnosis. The second group,
referred to, as the periodontitis group, was composed by
30 patients with periodontitis and no systemic involvement
whatsoever. Both groups, were thoroughly examined to
assess their periodontal condition, and tested for the
presence of ANCA through an indirect EIA assay directed
to a neutrophil granular extract, and six granule
constituents: myeloperoxidase (MPO), elastase (HLE),
cathepsin G (CAT), lysozyme (LYZ), lactoferrin (LF),and
proteinase 3 (PR3). Data generated from the SLE Group,
will provide information about the number of SLE patients
with and without periodontitis, whose sera display
reactivity for ANCA, and should allow to detect the
existence of any association between periodontitis and
ANCA on this type of patients. The data from the
periodontitis group, will provide information about the
number of patients with periodontitis, whose sera display
reactivity for ANCA, when this periodontal condition does
not coexist with any other local or systemic disease.

This investigation is conceived as a pilot study designed
to explore a possible relationship between a defective
estimation of ANCA in SLE and periodontitis.

The data to be collected in our study, will pave the way
for the designing of additional, more controlled
investigations that would allow us to attain a sound, more
comprehensive view of this interesting relationship.

Materials and Methods

Patients. The SLE Group consisted in thirty patients
from the Rheumatology Unit, Central Hospital, Maracaibo,
Venezuela. They were diagnosed as SLE according to the
American College of Rheumatology criteria for the
classification of this systemic illness (18). Patients with
drug-induced lupus were excluded. The patients in this
group were on different stages of the disease, and it was
composed by one 45 year old hispanic male, and 29 female,
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including three indian, four caucasian and twenty two
hispanic (mean age + SD = 31.63 + 9.28; range 19 to 45).
As inclusion criteria for the SLE and the Periodontitis
Group, these patients should have at least 16 teeth and,
age between 18 and 45 years.

The Periodontitis Group consisted in thirty patients from
the Periodontics Postgraduate Clinic of the School of
Dentistry, Universidad del Zulia, Maracaibo, Venezuela;
they should present the following clinical conditions in
order to be considered as periodontitis patients: 1) three
or more periodontal pockets deeper than 4mm, which bled
on gentle probing on two separate sites of the mouth. 2)
Evidence of alveolar bone loss, estimated from the
cemento-enamel junction at affected sites.

Sixteen patients were male, including one caucasian
and fifteen hispanic (37.30 + 8.07; r 22 to 45); Fourteen
were female, including three caucasian, one black, and
ten hispanic (28.78 + 8.14; r 18-43).The general inclusion
criteria for the Periodontitis Group were: 1) age between
18 and 45 years. 2) presence of at least 16 teeth. 3) good
general health with no history of systemic disease, no blood
dyscrasias or anomalies of the immune system. 4) no use
of medication in the past three months that may influence
the immune system or the inflammatory response. 5) no
history of surgical or periodontal therapy in the previous
six months.

The control group consisted in 20 periodontally and
systemically healthy individuals, age between 18 and 45
years old, recruited from laboratory staff, students, and
employees of the School of Dentistry. This group included
six male, one caucasian and five hispanic (36.66 + 6.37; 1
27 to 45), and fourteen female, one black, two caucasian
and eleven hispanic ( 30.78 + 5.45; r 25-40).

Periodontal Evaluation of the Study Groups. This
evaluation was accomplished applying the following
standard procedures (19,20): a) assessment of probing
depth in mm (PD). Probeable depths were measured to
the nearest mm using a Michigan type “O” probe at six
locations on each tooth (midbuccal, midlingual and the
proximal aspects) while keeping the probe in line with the
long axis of the tooh. Pocket depth in mm was measured
from the base of the periodontal pocket to the free gingival
margin. All examinations were performed by one
examiner. b) Bleeding on gentle probing. This parameter
was registered as present or absent. c) Bone loss, which
was estimated by periapical radiographs. Any areas
suggestive of bone loss were also examined on bite-wing
radiographs, measured and registered as localized or
generalized, according to the location and extent of the
affected area, and considered as mild, moderate or severe,
when it extended over one, two, or more than two thirds
of the dental roots.
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EIA Asssay. An indirect EIA assay was utilized to test
sera for the presence of antibodies directed to a granular
extract and to the purified enzymes MPO, HLE, LF, CAT,
LYZ and PR3. Purified proteins used in this study were
purchased from Sigma Chemical Co., St. Louis, Missouri,
USA. For anti-PR3 antibodies detection, a kit from
Scimedx Corp., Denville, New Jersey, USA, was used. A
1:50 dilution of patients and control sera in PBS-Tween
(PBST), was utilized for the EIA assays.

The granular extract consists of a mixture of different
granule proteins which cause positive reactions in ANCA
positive sera. This extract was obtained by the method
described by Riches et al. (21) Briefly, neutrophils were
isolated from peripheral blood healthy donors by Ficoll-
Hypaque density (1.077 g/cm?®) and subsequent lysis of
eythrocytes with ammonium choride. The cells were
placed in cold PBS plus the proteolysis inhibitors PMSF
and TPCK (6 mM) and disrupted by sonication in an Artek
sonic dismembrator model 300 (Artek Systems Co.,
Farmingdale, NY, USA), in ice cold water at full power
for 4min with 30s intervals. Differential centrifugation was
based on the method described by Klempner et al. (22)

The granule containing supernatant was sonicated as
described above and stored at -70°C until used. An 1 ml
aliquot of the granular extract was utilized for protein
determination according to the method described by Lowry
(23). The EIA plates were sensitized with a concentration
of 5-10mg/ml of each protein, and the granular extract.
An alkaline phosphatase labeled, anti-human IgG, g-chain
specific F(ab’), obtained from Sigma Chemical Co.,St.
Louis, MO, USA, was used as conjugate.

Data Analysis. For ANCA determination, sera were
considered as positive when its optical density values were
more than 2 SD above the mean of the healthy control
group. Presence of periodontitis in the SLE group, and
ANCA reactivity in both experimental groups was
registered as percentage of positive cases.

In order to determine a possible association between
periodontitis and ANCA in SLE patients, a Chi Square
contingency table and the correction method for small
numbers of Pirie and Hamden was utilized. A value of p
< 0.005 was considered significant.

Results

The periodontal examination and, the ANCA testing on
sera of both SLE and the Periodontitis Group allowed to
draw the following data:

SLE Group. Eighteen out of thirty patients (60%)
had periodontitis, hence, twelve (40%) had an healthy
periodontal condition (Fig 1). Also, nineteen out of thirty
(65%) sera were ANCA positive. From the eighteen
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patients with periodontitis, fifteen (83.3%) were ANCA
positive and only three (16.6%) were not (Table I and
Fig 1). When sera from the twelve patients with a healthy
periodontal condition was tested for ANCA reactivity,
eight (66.6%) were negative and only four (33.4%)
showed a positive response for ANCA (Table I). A
significant correlation (p < 0.005) between periodontitis

Table 1. Distribution of Periodontitis and ANCA in SLE
Group

Frequency
Category
Number  Percentage
Healthy Periodontium, ANCA Positive 4 133
Healthy Periodontium, ANCA Negative 8 26.6
Periodontitis, ANCA Positive 15 50
Periodontitis, ANCA Negative 3 10

and ANCA in SLE patients was found (Chi square test).

Periodontitis group . When sera from patients from
this group were tested for ANCA reactivity, fifteen out
thirty (50%) were positive (Fig 1). In addition, the results
obtained show that proteinase 3 is the granule protein with
the highest reactivity from both SLE and Periodontitis
Group sera. Nine out nineteen in the SLE Group and, five
out fifteen in the Periodontitis Group showed ANCA
reactivity for this protein. Likewise, seven out nineteen
sera on the SLE Group and, five out fifteen on the
Periodontitis Group showed reactivity for lactoferrin
(Table 2). For other granule proteins cathepsin G, elastase,
myeloperoxidase, and lysozyme, the reactivity in both

Table 2. Antibody Reactivity of Sera for Proteinase 3 and
Lactoferrin

SLE Group Perio Group*
Number Percentage Number Percentage
Proteinase 3 9/19 47.36 5/15 333
Lactoferrin 7/19 36.8 5/15 333

* Periodontitis Group

groups was slightly lower.
Dicussion

The relationship between SLE and the oral cavity has
been known since long time ago, due to the oral lesions
occurring in aproximately 45% of SLE patients, mainly
as erythematous areas often accompanied by edema and
petechiae (24,25).

This investigation found a high occurrence (60%) of
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Figure 1. Number of patients with Periodontitis in SLE group,
and number of patients whose sera showed ANCA reactivity in
both SLE, and Periodontitis group.

Abbreviations: PERIO GROUP Periodontitis Group.

periodontitis in SLE, which seems to indicate that the
coexistence of SLE and periodontitis is a common feature
(Fig. 1). Surprisingly, most of the ANCA positive sera in
SLE (83.3%) were concurrent with periodontitis (Table I,
Fig 1), which lead us to investigate a possible association
between periodontitis and ANCA in SLE.

On the other hand, testing for ANCA on sera from
periodontitis patients with no systemic involvement,
revealed that almost a half of them (45%) were ANCA
positive (Fig. 1). This finding sustains results of a previous
report (11), which reveals a high incidence of ANCA in
adult periodontitis, the most common form of periodontitis.
According to data provided by this investigation, it is clear
that patients with SLE and a coexisting periodontitis, have
an additional source of ANCA that is not being accounted
for, and hence, may mislead clinicians and/or investigators
in the data analysis of ANCA in SLE patients, because
some sera which might display ANCA reactivity, could
exclusively have this type of autoantibodies due to the
presence of periodontitis, not being related to SLE.

The significant correlation found between periodontitis
and ANCA, has a great influence in the analysis of ANCA
values in SLE. Former ANCA figures reported for SLE
patients in the past, may be not accurate, because they do
not take in account the presence of periodontitis and
therefore, they do not subtract the number of ANCA
positive sera which belong exclusively to the presence of
periodontitis. This fact may have profound implications;
for some reports show that no correlation has been found
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so far between the presence of ANCA and SLE with
respect to disease activity or presence of vasculitis.
Undoubtedly, these reports may have included some
ANCA positive sera which are originated from a coexisting
periodontal condition and not from the SLE status of the
patient. This fact, creates a bias that turns appropriate
inferences extremely difficult to make.

The results obtained in the present study, seem to
indicate that the concomitant occurrence of periodontitis
and SLE modifies the net figures of ANCA in this systemic
condition which, makes mandatory the periodontal
evaluation of SLE patients when the presence of ANCA
is going to be determined on this type of individuals.

We think that periodontitis could be considered as part
of the clinical pathology of SLE. The high number of SLE
patients having this periodontal condition gives to this
hypothesis a reasonable support. In the classification of
periodontitis there is a vast number of systemic diseases
which go along, and are somehow associated with
periodontitis (16). This periodontal condition is not
detected in routine clinical examination of SLE patients.
Periodontal evaluation requires specialized personnel,
and equipment which is not easily available for most of
the Rheumatology Clinics. We think that additional more
controlled investigations evaluating other periodontal and
and systemic parameters such as : clinical attachment
levels, SLE drug therapy, etc., have to be done, in order to
confirm the preliminary observations obtained in this
investigation.

On the other hand, the results of this investigation show
a high ANCA reactivity for proteinase 3 in sera of SLE
and periodontitis patients. We do not recall previous
reports of this specific reactivity in SLE, a fact which also

deserves further attention.
Resumen

El proposito de esta investigacion es determinar si la
presencia de ANCA relacionados a una condicion
periodontal, impide efectuar una precisa evaluacion de
estos autoanticuerpos en lupus eritematoso sistémico
(LES), debido a la alta incidencia de ANCA en
periodontitis.

En este estudio se investigaron treinta pacientes con
LES, treinta con periodontitis sin compromiso sistémico
y veinte controles sanos. La evaluacién periodontal de
todos los pacientes se realizoé cuidadosamente. Para la
determinacion de ANCA, se utiliz6 un ensayo de ELISA
dirigido contra un extracto granular de neutrofilos y seis
proteinas granulares. Sesenta por ciento de los pacientes
con LES tenian periodontitis y el sesenta y cinco por ciento
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fueron ANCA positivos. El ochenta y tres por ciento de
todos los casos positivos de ANCA en LES coexistian
con periodontitis. Se encontrd una asociacién entre ANCA
y periodontitis estadisticamente significativa ( p <0.005),
a través de una prueba de Chi cuadrado. El cincuenta por
ciento de los pacientes con periodontitis sin compromiso
sistémico fueron ANCA positivos.

Los resultados de este estudio sugieren que la presencia
de periodontitis no detectada en pacientes con LES es la
responsable de la mayoria de los casos de ANCA
reportados para esta enfermedad sistémica.
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