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Low prevalence of gingival overgrowth
associated to new imunossupressive
protocols with cyclosporin

Abstract: Gingival overgrowth (GO) is a frequent finding in patients
treated with cyclosporine (CsA). This study investigated the prevalence
and severity of GO in patients who received kidney transplant and CsA
therapy, as well as associations with pharmacological and clinical fac-
tors. This cross-sectional study included 63 kidney transplant recipients
who were treated with CsA in a university hospital. Demographic, phar-
macological, and periodontal data were collected. The primary variable
was GO. Independent sample #- and chi-square tests were used to com-
pare means in groups with versus without GO. The response rate was
86.3%. Overall, 40% of patients had some degree of GO. Eleven indi-
viduals presented GO scores > 10%, and 5 individuals reached 30%. The
mean GO percentage was low (6.79 + 15.83). Patients that were concur-
rently under nifedipine treatment showed a non-significant trend toward
a greater prevalence of GO. Mean CsA dosage and serum levels were
3.20 + 0.94 mg/kg/d and 156.12 + 162.75 ng/mL, respectively. There
were no statistically significant differences between patients with versus
without GO nor between the groups receiving nifedipine, no drug, or
verapamil. The GO prevalence and severity rates were lower than those
reported in previous studies and seemed to be independent of drug inter-
actions.

Descriptors: Oral Medicine; Gingival Overgrowth; Gingival Diseases;
Epidemiologic Studies; Kidney Transplantation.

Introduction

Gingival overgrowth (GO) is a frequent adverse effect in patients who
receive kidney transplant and undergo immunosuppression with cyclo-
sporine-A (CsA)."? Since the introduction of CsA in the 1980s, trans-
plant success and organ survival rates have increased significantly.> Solid
organ and tissue transplants have been developed, and CsA remains a
widely used drug. However, CsA may have damaging side effects, such
as nephrotoxicity, hepatotoxicity, hypertension, and gingival overgrowth
(GO)." GO is a distressing and disfiguring condition that can affect
speech, mastication, oral hygiene, and aesthetics.* The prevalence of GO
ranges from 25% to 81%, depending on the study population, index,
doses, serum levels, treatment duration, and interactions with concur-
rently administered drugs.*°

Mechanisms proposed to explain the occurrence and distribution
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of GO point to a multifactorial model. Other fac-
tors seem to be associated with GO and cyclospo-
rine therapy. Several authors have studied the etiol-
ogy of GO in patients receiving kidney transplant
surgery and immunosuppressive treatment. Studies
have evaluated the association of GO with bacterial
plaque,” periodontal disease, treatment dosage and
duration, plasma concentrations,® concurrent use
of calcium channel blockers (CCBs),® and genetic
susceptibility.” Greenberg et al.’ recently studied a
sample of 115 patients that underwent kidney trans-
plants and found a GO prevalence of 53% among
those who were treated with CsA. De Oliveira Cos-
ta et al.® did not find any association of GO with
demographic or pharmacological factors. Only pap-
illary bleeding index, azathioprine dose, and con-
current treatment with CCBs were significantly as-
sociated with GO prevalence and severity.

Current immunosuppressive protocols define
rules for prescribing specific immunosuppressants
and their dosages. The goal of these new proto-
cols is to decrease the CsA plasma concentration
as much as possible without losing the desired im-
munosuppression. At the core of these protocols is
the concept of maximizing effect while minimizing
risk. The aim of the present study was to determine
whether the periodontal condition of patients who
have undergone kidney transplants is associated
with the drugs used in their treatments.

Methodology
Study population
This cross-sectional study was conducted in an
outpatient nephrology service of a university hos-
pital from January to September 2009. All eligible
kidney transplant recipients who were seen in this
service were selected to participate in the study
(n = 73). Patients were seen regularly to control
pharmacological treatments and to monitor organ
survival. Eligibility criteria were:
e transplant at least 6 months before the study,
® age of > 18 years at the time of the study,
® immunosuppressive treatment with CsA for > 6
months,
e presence of > 6 of the 12 anterior teeth, and
® no periodontal treatment in the 6 months prior
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to examination.

During the 9 months of data collection, patients
that met inclusion criteria were invited to partici-
pate in the study. Evaluations were made on the day
when the routine medical visit was scheduled and
according to the availability of selected participants.

This study was approved by the Ethics in Re-
search Committee of the Federal University of Santa
Maria, Brazil. All patients signed an informed con-
sent form.

Data collection

Eligible patients answered a structured ques-
tionnaire and underwent a clinical examination
performed by 2 trained and calibrated examiners.
Kappa values (+ 1 mm) for probing pocket depth
(PPD) and clinical attachment loss were 0.98 and
0.89, respectively, for examiner 1 (LAW); and 0.95
and 0.91, respectively, for examiner 2 (SCO). The
inter-examiner agreements were 0.94 and 0.78, re-
spectively.

All teeth, except third molars, were examined.
The following clinical variables were collected:
plaque index (PI),' gingival index (GI),!! and plaque
retention factors (PRF) at 4 sites per tooth. Bleed-
ing on probing (BOP), PPD, and clinical attachment
level (CAL) were evaluated at 6 sites with a manual
periodontal probe (PCP UNC 15 Trinity, Sdo Paulo,
Brazil). Patients were interviewed to obtain demo-
graphic, behavioral, and medical information. Med-
ical charts were reviewed to check the veracity of in-
formation provided by patients. The evaluation and
classification of GO severity were made by the same
examiners via visual inspection and were recorded.
Scores for GO were based on the index described
by Seymour et al.,'? for which the examiners were
trained.

Medical and pharmacological data were re-
trieved from the clinical records (i.e., medical
charts) for each participant. Charts were carefully
examined and data were confirmed with the medi-
cal team responsible for the patient. Data entered on
the most recent date were used for the analysis.

With respect to the use of CCB, the patients were
divided into two groups: one that used nifedipine (a
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drug associated with GO) and another that received
verapamil or other non-CCB drugs.

Statistical analysis

Data were analyzed through the SPSS 13.0 soft-
ware package (SPSS Inc., Chicago, USA). Descrip-
tive periodontal data (PI, GI, PRF, PPD, CAL, and
BOP) were calculated and evaluated according to
their mean values and standard deviations. Demo-
graphic, behavioral, and transplantation data were
described according to absolute values and corre-
sponding percentages. The GO prevalence was cal-
culated for patients that received transplants and
was classified into groups according to mean per-
centage. The GO groups were compared according
to their CsA plasma levels and doses with an inde-
pendent ¢-test. The association between GO groups
and CCB use was evaluated with the chi-square test.
The level of significance was set at 5%.

Results
From among the 102 kidney transplant recipi-
ents who were regularly seen at the Nephrology
Outpatient Service of Santa Maria University Hos-
pital, Brazil, 29 individuals were excluded from this
study for the following reasons:
® no teeth (n = 5),
® <6 teeth (n = 3),
® not using CsA (n = 16), and
e transplant performed < 6 months before start of
the study (n = 5).

Of the remaining 73 patients that met inclusion
criteria, 10 did not participate in the study. Six pa-
tients answered the questionnaire, but did not un-
dergo the oral examination for a variety of reasons:

e transportation difficulties,
e health problems that prevented examination, and
e refusal to participate in examination.

Four patients could not be contacted, although
several attempts were made to reach them. There-
fore, 63 patients were contacted, underwent the full
oral examination, and answered the questionnaire.
The study population is described in Table 1.

Most participants in the study were men (n = 39)
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Table 1 - Demographic, behavioral, and transplantation
data (n = 63).

Variable n’ %
Age (years; mean * SD) 448+13.3
Gender
* Male 39 61.9
* Female 24 38.1
Skin color
* White 48 76.2
* Nonwhite 14 22.2
* Not reported 1 1.6
Socioeconomic status
* High 8 12.7
* Medium 48 76.2
* Low 7 111
Years of education (mean + SD) 9.45 +4.65
Smoking
* Nonsmoker 37 58.7
* Smoker 3 4.8
* Previous smoker 23 36.5
First transplantation
* Yes 60 95.2
* No 3 4.8
Time since transplant (years; mean £ SD) 6.91£5.13
Number of teeth (mean + SD) 21.53+6.41
Gingival bleeding self-report
* Yes 28 44.4
* No 35 55.6
Gingival overgrowth self-report
° Yes 16 25.4
* No 47 74.6

“unless otherwise indicated.

and white (n = 48). Age ranged from 23 to 74 years.
Most patients were middle class (n = 48) and had
finished elementary school. About 60% of the pa-
tients had never smoked (n = 37). Mean number of
teeth was 21.57 (range: 6 to 28). Gingival bleeding
was reported by 28 patients, and about 75% of them
did not perceive GO.

Data about the transplanted organ revealed that,
up to the time the study was conducted, 60 patients
had only 1 transplant, whereas 3 had > 1 transplant



due to rejection. Time from transplantation ranged
from 6 months to 18 years. All but 1 patient under-
went regular follow-ups at the nephrology outpa-
tient service where the study was conducted, and the
most prevalent consultation frequency was 3 months
(range: 1 to 6 months). Table 2 describes the clinical
periodontal conditions, frequency of GO, and drugs
used.

Overall, 40% of patients had some degree of
GO. The Seymour index ranged from 0 to 47. The
mean score for 11 patients was > 10%. Only 5 pa-
tients (8%) had a mean GO > 30%. Mean PI, IG,
and CAL values were not statistically different
between patients with and without GO (cut-off
point: = 10%).

All kidney transplant recipients in this study used
CsA combined with other immunosuppressive drugs.
Medication regimens included low-dose prednisone
(5 mg/d) and a combination of CsA with mycophe-
nolate mofetil (MMF) or azathioprine. Patients were
divided into 2 groups according to CCB use:

1. CCB (nifedipine) and
2. Not taking CCB (or verapamil).

About 75% of patients were in the second group,
and 17 patients used nifedipine concurrently. The
mean CsA dose was 3.20 + 0.94 mg/kg/d (range:
1.57 to 6 mg/kg/d). The mean (£ SD) and median
CsA serum levels were 156.12 + 162.75 ng/mL and
121 ng/mL, respectively. There were no statistically
significant differences in CsA dose (mg/kg/d) or se-
rum levels (ng/mL) between patients not taking any
CCB or verapamil and patients taking nifedipine
(Table 3).

When the CsA serum levels and daily doses (mg/
kg/d) were compared in the analysis of the presence
of absence of GO, no statistically significant dif-

Wentz LA, Oliveira SC, Moreira CHC, Rosing CK M

ferences were found between the groups. A greater
prevalence of GO was found among patients that
used nifedipine, but the difference was not statisti-
cally significant (Table 3).

No statistically significant differences in PI or GI
were observed between the groups of patients with
GO < 10% versus those with GO > 10% (Figure 1).
Inflammatory indices (PPD and BOP) were elevated
in the group of patients with GO. For individuals
with GO < 10% or = 10%, the mean PPD values
were 2.04 mm and 3.27 mm and the mean BOP per-
centages were 9.39% and 42.41%, respectively. For
both parameters, statistically significant differences
(p < 0.05) were observed.

Table 2 - Evaluation of gingival overgrowth, periodontal
conditions, and drug inferactions in kidney transplant indi-
viduals (n = 63).

Variable Mean + SD %
% GO score 6.79 +15.83
Mean GO strata
® Zero 60.3
° 1-9.99 22.2
*>10 17.5
Pl 0.88 £ 0.56
Gl 0.84 £ 0.53
% PRF 46.5 +32.32
PPD 226 £ 0.82
CAL 2.06 £ 1.39
% BOP 1515 +19.14
CCB
* Nifedipine 27
* Verapamil or (not receiving CCB) 73

Pl (plaque index); Gl (gingival index); PRF (plague retention factors); PPD
(periodontal pocket depth); CAL (clinical attachment level); BOP (bleeding
on probing); CCB (calcium channel blocker).

Table 3 - Association between
dose and CsA plasma levels, drug

interactions, and GO according to
severity.

Parameter < 10% mean > 10% mean p
percentage percentage
Plasma level of CsA (ng/mlL) x GO 163.86 £177.88 119.54 £ 29.8 0.41*
CsA dosage (mg/kg/d) x GO 322+ 0.98 3.12+ 0.73 0.75*
CCB (nifedipine) 76.5 23.5
Not taking CCB (or verapamil) 84.8 15.2 0.46*
* Independent sample t-test; ** Chi-square.
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Figure 1 - Mean scores and
standard deviation values of Pl and
Gl for patients with GO < 10% and
GO = 10%.

PI

Gl

No statistically significant differences were observed among groups (p>0.05) both for Pl and Gl

Discussion

A 40% GO prevalence and mean severity of
6.79% were found in kidney transplant recipients
treated with CsA, with or without CCB. This re-
sult may be explained by the use of novel immu-
nosuppression protocols, whose effects seem to be
dose-dependent and reversible with lower doses,'3!
although several studies have failed to confirm this
association.”'® By adjusting the CsA dosage for
each patient,” current protocols ensure that CsA
dosages are lower than those administered when the
drug was first introduced in the market.

In the present study, the use of antibiotics or an-
ti-inflammatory drugs was not considered an exclu-
sion criterion because these drugs normally have a
time-limited effect and do not directly influence the
main outcome, GO. Previous immunosuppressive
regimens used oral dosages of 10 to 20 mg/kg/d dur-
ing the organ maintenance phase.” The mean CsA
dosage in this study was 3.2 mg/kg/d (or 220 mg/d).
This value is consistent with that reported in some
previous studies,®!® but less than the median values
reported in Thomason et al.’s" study (350 mg/d for
CsA + CCB group, and 300 mg/day for CsA group).

Somacarrera et al.' concluded that CsA serum
level is the most important factor in GO sever-
ity. Among the transplant recipients tested, kidney
transplant recipients had the lowest CsA levels and
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significantly less GO. This observation might be as-
sociated with the fact that these patients had lower
CsA blood concentrations (260-340 ng/mL) than
heart transplant recipients (550-670 ng/mL). In
our study, the mean CsA blood concentration was
156 ng/ml, which is similar to values reported in
recent studies.®!® We found no association between
the CsA serum levels and dosages in patients with or
without GO. These results may be explained by the
fact that the CsA doses were low.?

Various values for the prevalence of GO in pa-
tients treated with CsA have been reported. Thom-
ason et al.® found a GO prevalence of 47.82%
(scores > 30%) when CsA and nifedipine were used
in combination, and 37.5% for CsA alone. The
results reported by de Oliveira Costa et al.® and
Paixdo et al.’ in Brazil revealed significant GO
(score = 30%) in 38.1% and 17.4% of CsA-treated
patients, respectively. Our study found a lower per-
centage (8%) of patients using the same GO cut-off;
when the cut-off point was lowered to > 10%, the
GO prevalence was 17.5%.

Daley et al.? reported that 70% of patients eval-
uated at 2.5 years had GO. Their results suggest that
GO progresses for months and reaches a plateau af-
ter 1 year of treatment with CsA. Different attempts
were made to establish the possible influence of time
in the prevalence of GO. In our study, GO preva-



lence did not differ with time since transplantation
or CsA treatment duration (data not shown). A pos-
sible explanation for these negative findings may lie
in the inclusion criteria of the study, which stipulat-
ed a minimum CsA use time of 6 months (which is
sufficient time for GO to occur).

The relationship between dental plaque and GO
is controversial. Tyldesley and Rotter,* Thomason
et al.,'”” and Greenberg et al.® have suggested that
GO results from inadequate plaque control. Abun-
dant plaque (PI > 2 in 40% of the sites) was associ-
ated with a 5.4 times higher risk of GO.? However,
according to Seymour and Smith,” optimal plaque
control is insufficient to prevent GO. Our results
showed low mean PI (0.88) and GI (0.84) values,
and did not reveal any association between these pa-
rameters and the occurrence of GO.

With regard to calcium antagonist drugs, nife-
dipine has been associated with GO more often
than verapamil (with prevalence rates of 6-15%
and < 5%, respectively)."* Verapamil has been re-
ported to have little effect on the prevalence or se-
verity of cyclosporine-induced GO.?! In this study,
patients that used nifedipine showed a non-signifi-
cant trend toward greater GO scores.

One possible limitation of the present study is
that the number of patients in each group was not
as high as desired. However, we attempted to ex-
amine all individuals from the hospital service, with
a census characteristic. The non-significant trends
observed here might become significant effects in a
larger multi-institutional study. However, inclusion
of individuals from other transplantation centers
could increase other sources of bias.

The GO prevalence results reported here are in
agreement with those reported in other studies.®!
Greenberg et al.’ found that GO prevalence was
greater among patients that used CsA and CCB
(76%) than among patients that did not use those
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