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ABSTRACT

Aim: To assess gingival overgrowth prevalence and
severity in a group of kidney transplant (KT) patients,
and analyze the effect of immunosuppressor drugs
Cyclosporin A (CyA), Tacrolimus (Tac), Sirolimus (Siro),
Azathioprine (Aza) and Mofetil Mycophenolate on
this complication. Methods: Gingival overgrowth
presence and severity was classified, and the impact
of immunosuppressor drugs, age, oral hygiene,
verapamil and nifedipine on this condition was
analyzed by multiple logistic regression. Results: 172
KT pts. were examined; 137 used CyA, 25 Tac, 6
Sirolimus, 107 Aza and 56 MMF. Gingival overgrowth
prevalence was 59.1% on CyA, 12.0% on Tac, and
16.7% on Sirolimus. CyA odds ratio (OR) 15.2, age <45
OR 5.6, and poor oral hygiene OR 3.2 increased, and
Aza OR 0.05 and MMF OR 0.03 decreased GO
prevalence. Conclusions: Aza and MMF effect was a
significant protection against GO in this group of KT
patients.

Key words: Gingival overgrowth. Azathioprine. Mofetil
mycophenolate. Cyclosporin A. Renal transplant.

INTRODUCTION

The use of cyclosporin A or tacrolimus in kidney transplant
patients is frequently accompanied by side effects.' Oral
Adverse effects are mainly cosmetic, but opportunistic fungal
or viral infections may also flare up.?* The most common oral
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RESUMEN

Objetivos: determinar la prevalencia y gravedad de la
hiperplasia gingival en un grupo de pacientes con
trasplante renal (TR) y analizar el efecto del uso de los in-
munosupresores ciclosporina A (CsA), tacrolimus (Tac),
sirolimus (Siro), azatioprina (Aza) o micofenolato de
mofetilo (MMF) sobre esta complicacion. Métodos: se clasi-
ficd la presencia y gravedad de la hiperplasia gingival. Se
analizé el impacto de medicamentos inmunosupresores,
edad, higiene bucal, verapamilo y nifedipina sobre esta
complicacion mediante regresion logistica mdultiple.
Resultados: fueron 172 pacientes. Usaban CsA 137, Tac 25,
Siro 6, Aza 107 y MMF 56. Tuvieron hiperplasia gingival el
59,1% con CsA, 12,0% con Tac, y 16,7% con Siro. Aumen-
taron la frecuencia de hiperplasia gingival CsA con razon
de momios (RM) 15,2, edad <45 afios con RM 5,6 y mala
higiene bucal con RM 3,2, y la disminuyeron Aza con RM
0,05 y MMF con RM 0,03. Conclusiones: Aza y MMF
ofrecieron proteccidn significativa contra el desarrollo de
hiperplasia gingival en este grupo de pacientes con TR.

Palabras clave: Hiperplasia gingival. Azatioprina. Micofenolato
de mofetilo. Ciclosporina A. Trasplante renal.

lesion is the firm, lobulated enlargement of the gums known
as gingival overgrowth (GO) or gingival hyperplasia, with
reported prevalence as high as 74% **arising as a result of the
interplay of several factors, including CyA and calcium
channel blocker anti-hypertensive drugs use, gingival
inflammation and poor oral higiene.* Histologically, GO is
marked by fibroblast proliferation, deposition of amorphous
extracellular material and mononuclear inflammatory
infiltrate.’ Tac - associated GO prevalence is much lower.®
There have been only a few literature reports on Sirolimus -
associated GO’
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The aims of the study were to assess GO prevalence and
severity in a group of KT patients using CyA, Tac or Siro as
principal immunosuppressor drugs and to evaluate the effect
of the following factors on GO prevalence: use of Aza or
MMF as a secondary immunosuppressor drug, calcium
channel blocker anti-hypertensive drugs, kidney graft
function level, fasting glycemia, oral hygiene and age.

MATERIAL AND METHODS

It was a cross — sectional study, carried out in the nephrology
service outpatient clinic at HGZ # 50 IMSS, San Luis Potosi.
The study was approved by the hospital’s research and ethics
committees. All participants were asked for permission to
perform an oral examination, which included an evaluation
of gingival overgrowth and oral hygiene. Consecutive KT
cases attending nephrology consultation follow — up were
examined. The total group was split into cases using CyA,
Tac or Siro as principal immunosuppresor drug.
Demographic and clinical data was gathered from medical
records, including cause of end stage renal disease before
KT, elapsed time since transplant surgery, CyA, Tac and Siro
doses and blood levels, use of MMF or Aza, use of Calcium
channel blocker anti-hypertensives, and laboratory results.
For GO diagnostic evaluation purposes, the dental arches
were divided into sextants (three upper and three lower). GO
severity was classified into four categories using the criteria
established by Pernu et al.:* score 0, no gingival overgrowth;
score 1, slight overgrowth with thickening of marginal gum
tissue; score 2, moderate gum overgrowth extending to half
of the crown, and score 3, severe overgrowth, covering two
thirds of the crown and affecting Inserted gum. Oral hygiene
was classified as good, fair, or poor according to the
simplified oral hygiene index,® assessing amount and
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location of bacterial plaque on tooth crowns. We carried out
a descriptive statistical analysis for the following
demographic and clinical variables: sex, age, body mass
index, cause of end stage renal disease before KT, elapsed
time since transplant, medications used and clinical
laboratory results. Continuous variables were compared
using the Student t-test or ANOVA, and proportions using
Chi*. Associations were analysed with Chi®> or multiple
logistic regression as applicable, using Excel 2007 and Epi
Info version 3.4.3. The multiple logistic regression model
included independent variables potentially associated with
GO, i.e sex, age, oral hygiene, CyA, Tac or Siro doses and
blood levels, secondary immunosuppressor drug and doses,
calcium channel blocker anti-hypertensive drugs, elapsed
time since kidney transplant and diabetes. Variables with a
value p > 0.50 were excluded from subsequent analyses.
Values of p < 0.05 were considered statistically significant.

RESULTS

The study included 172 kidney transplant patients: 103

men and 69 women, aged 33.0 + 13.7 (9 to 66) years; 48
(27.9%) had a primary-level education or lower. 19
patients (11.2%) were diabetic before KT and nine others
(5.3%) had a fasting glycemia > 126mg/dl on lab results
closer to oral examination date. Mean elapsed time post —
KT was 22 (1-157) months. Ten patients were
transplanted three or less months before oral examination.
Serum creatinine was 1.4 £ 0.4 mg/dl, for an estimated
glomerular filtration rate (Levey) of 66 + 28ml/min. The
principal immunosuppressor drug was CyA in 137
patients, Tac in 25, Siro in 6 and Aza in 4 (table 1). The
secondary immunosuppressor was Aza in 107 cases, MMF
in 56 and Siro in just one patient. Mean CyA and Tac
doses were 3.0 and 0.016 mg/kg/day, Siro 2.0 mg/day,

Table 1. Prevalence and severity of gingival overgrowth in groups using Cyclosporin A, Tacrolimus, or neither

one

Group n GO Total % GO score 1 % GO score 2 % GO score 3 %

CyA total 137 81 59.1 20 24.7 33 40.7 28 34.6
CyA + Aza 93 56 60.2 10 17.9 24 42.9 22 39.3
CyA + MMF 36 17 47.2 5 29.4 7 41.2 5 29.4
CyA alone 8 8 100 5 62.5 2 25.0 1 12.5

Ter total 25 3 12 0 0 2 66.7 1 333
Ter + Aza 9 1 1.1 0 0 1 100 0 0
Ter + MMF 15 2 13.3 0 0 1 50 1 50
Ter alone 1 0 0 0 0 0 0 0 0

Neither CyA or Tcr total 10 1 10 1 100 0 0 0 0
Siro + Aza or MMF 6 1 16.7 1 100 0 0 0 0
Aza alone 4 0 0 0 0 0 0 0 0

CyA: Ciclosporine A; Tcr: Tacrolimus; Sir: Sirolimus; Aza: Azathioprine; MMF: Mofetil Mycophenolate
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MMF 1.25 g/day, Aza 1.4 mg/kg/day and prednisone 0.14
mg/kg/day. Eight cases used CyA (plus prednisone) but
not a secondary immunosuppressor, and ten used neither
CyA or Tac. GO prevalence with CyA as the principal
immunosuppressor was 59.1%, 12.0% with Tac, and
16.7% with Siro. Within the CyA group, GO prevalence
was 60.2% for Aza, and 47.2% for MMF subgroups,
p=0.18, and 100% in those cases not using a secondary
immunosuppressor, p = 0,015 vs. the combined CyA+Aza
and CyA+MMF group (Table 1). There were no
differences in the degree of CyA exposure among
subgroups using CyA + Aza, CyA + MMF and CyA alone,
whether measured by mg/kg/day dosage, with CyA + Aza
35+1.6,CyA+ MMF 3.4 +1.9 and CyA alone3.3 + 1.1,
p > 0.50, ANOVA, or by C12 CyA blood levels with CyA
+ Aza 175 = 52, CyA + MMF 174 + 52, and CyA alone
156 + 53 ng/ml, p >0,50, ANOVA. Concerning the effect
of other drugs associated with gingival overgrowth, 95
cases used verapamil and 17, nifedipine; out of those
groups, 76 and 13 patients, respectively, belonged to the
CyA group. GO prevalence was 56% for cases <45, and
26.3% for those > 45 years old (p = 0.001). For groups
with good, fair or poor oral hygiene, GO prevalence was
30.3, 60.7 and 70.6% (p<0.001). In the multiple logistic
regression analysis (table 2), GO prevalence increased
with CyA use, (p <0.0001), age <45 years (p <0.001), and
poor oral hygiene (p <0.016), and decreased with MMF
(p =0.007) and Aza (p = 0.020) use. GO association with
verapamil and nifedipine use was not statistically
significant. No association was found between GO and
glomerular filtration rate or the diagnosis of diabetes
mellitus. We were not able to analyze oral steroids effect
on GO, because all cases used prednisone

DISCUSSION

GO in KT patients is a multifactorial condition. It is
triggered by gingival inflammation from mixed
etiologies: bacterial dental plaque, chemical irritation
by CyA secreted with saliva at crevicular sulcus, and
high CyA blood levels.”!* Both situations generate an
inflammatory response with mononuclear cell (mainly
lymphocyte) infiltration, fibroblast proliferation, and

extracellular matrix deposition.>'® In this study, a repeat
observation has been made of a higher GO prevalence in CyA
— treated patients: 59.1%, vs. 12.0% and 16.7% for patients
treated with Tac and Siro respectively."’ The comparative
effect with Tac has been previously known'"?In 2008, Cota
et al. found a 20.8% GO prevalence in Sirolimus — treated
KT patients’” The striking 100% GO prevalence in the eight
CyA-alone (plus prednisone) cases, as compared to 60.2%
and 47.2% figures for CyA+Aza and CyA+MMF cases
(table 1), a difference not accounted for by disparities in CsA
dose or blood levels, suggest unhindered CyA gum toxicity.
Other authors recognized a sparing effect of Aza on CyA- or
Tac- associated GO prevalence and severity, and point to
gingival inflammation as a risk factor for developing GO %!
Azathioprine’s protective effect against the risk of GO has
been explained by its antiproliferativa and anti-inflammatory
action, but it has also been recognized as having a pro-
apoptotic effect on T cells.” As far as we know, MMF has
not previously been shown to have a protective effect against
GO. Our finding for this drug is that of a sparing effect,
quantitatively similar to that offered by Aza (tables 1 and 2).
Some of MMF known actions include inhibiting T and B
lymphocyte proliferation, suppressing cell immunity and
antibody production, T-cell apoptosis, antagonising IL-1
actions, inhibiting lymphocyte and monocyte recruitment to
the inflammation area,'* inhibiting over-expression of the
profibrotic agent TGF-b,"” indirectly decreasing local tissue
damage caused by macrophages, and reducing the
proliferation of arterial smooth muscle.”® The gradual
discovery of these actions has led to the use of MMF for non-
transplant conditions, and it has been shown to provide
protection against tissue damage from autoinmune, toxic, or
reduced renal mass causes, sharing inflammation as tissue
damaging mechanism "*'* Some of these actions could explain
MMF’s protective effect against the development of GO in
this patient group. The review of CyA — associated GO
pathology and pathophysiology, and the sparing effect of Aza
and MMF, prompts a consideration about parallel
pathogenesis in chronic allograft nephropathy, raising the
hypothesis that CyA’s known allograft nephrotoxicity does
usually coexist with an as yet not clearly recognized opposing
or buffering action by the secondary immunosuppressor drug,
hinted at by the 100% GO prevalence in Cya-alone cases. We

Table 2. Multiple regression analysis, risk factors for gingival overgrowth

Group Odds ratio C.L. 95% z P
Azathioprine (yes/no) 0.05 0.005 0.6 -2.33 0.0200
Cyclosporin A (yes/no) 15.2 43 52.9 4.26 0.0001
Age <45 (yes/no) 5.6 2.2 14.3 3.60 0.0003
Poor oral hygiene (yes/no) 3.2 1.2 8.3 2.40 0.0165
Mofetil mycophenolate (yes/no) 0.03 0.003 0.4 -2.70 0.0069
Verapamil (yes/no) 2.0 0.9 4.3 1.81 0.0704
Nifedipine (yes/no) 2.9 0.8 9.90 1.69 0.0919
476 Nefrologia 2009;29(5):474-478
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weren’t able to find an association between GO prevalence
and severity, on the one hand, and kidney allograft function
level, on the other, as other authors did®, possibly because of
a rather short mean time from KT surgery in our group, or
perhaps because we weren’t able to search for an association
to earlier markers of allograft nephropathy, instead of the late
markers of a rising serum creatinine or a dropping GFR.

GO prevalence is higher amoung young people.”'® We
found indeed a 5.6 GO odds ratio in cases <45, as
compared with patients >45 years old. As for poor oral
hygiene, the OR was 3.2 as compared to good hygiene.
Previous studies explained these findings based on
younger patients rising a stronger inflammatory response
to poor oral hygiene, and to hormonal differences.”'* The
12% GO prevalence found in the Tac group agree with
findings from other studies; ¢ the observed severity was
also low. GO Risk factors from these studies were
previous use of CyA, use of Calcium channel blocker
anti-hypertensives,’ inflammation and gingival/papillary
bleeding, and bacterial plaque deposits.’??' The
association between using Tac and GO has been called
into question. Some authors have reported partial or total
resolution after substituting Tac for CyA.”> Nassar et al.”
concluded that Tac produces a less severe form of GE,
and the risk factor was the length of exposure to the drug.
In our cases treated with Tac, GO prevalence was low
and gum disease less severe. We didn’t find GO
associated to calcium channel blocker antihypertensive
drugs.

CONCLUSIONS

MMF and Aza had a GO-sparing effect in this group of
patients.There will be a need to further explain the
protecting mechanisms and to find out if these drugs do
really grant a similar protective action on CyA
nephrotoxicity in KT patients.

REFERENCES

1. Danovitch GM. Immunosuppressive medications and protocols for
kidney transplantation. En: Davinovitch GM, editor. Handbook of
Kidney transplantation. Fourth edition, Philadelphia USA: Lippincott
Williams & Wilkins; 2005;72-134.

2. De la Rosa GE, Mondragdn PA, Irigoyen CME, Bustamante RMA.
Oral lesions in a group of kidney transplant patients. Med Oral Pa-
tol Oral Cir Bucal 2005;10:196-204.

3. Al-Mohaya MA, Darwazeh AM, Bin-Salih S, Al-Khudair W. Oral le-
sions in Saudi renal transplant patients. Saudi J Kidney Dis Transpl
2009;20:20-9.

4. Pernu HE, Pernu LMH, Huttunen KRH, Nieminen PA, Knuuttila MLE.
Gingival overgrowth among renal transplant recipients related to
immunosuppressive medication and possible local background fac-
tors. J Periodontol 1992;63:548-53.

Nefrologia 2009;29(5):474-478

20.

short original

Chae H-J, Ha M-S, Yun D-H, Pae H-O, Chung H-T, Chae S-W, et al.
Mechanism of cyclosporine-induced overgrowth in gingiva. J Dent
Res 2006;85:515-9.

Costa FO, Ferreira SD, Cota LO, Costa JE, Aguilar MA. Prevalence,
severity, and risk variables associated with gingival overgrowth in re-
nal transplant subjects treated under tacrolimus or cyclosporin regi-
mens. J Periodontol 2006;77:969-75.

Cota LO, Oliveira AP, Costa JE, Cortelli SC, Costa FO. Gingival sta-
tus of Brazilian renal transplant recipients under sirolimus-based re-
gimens. J Periodontol 2008;9:2060-8.

Silness J, Loe H. Periodontal disease in pregnancy: correlation bet-
ween oral hygiene and periodontal condition. Acta Odontol Scand
1964,22;131-5.

Somacarrera ML, Herndndez G, Acero J, Moskow BS. Factors rela-
ted to the incidence and severity of cyclosporin-induced gingival
overgrowth in transplant patients. A longitudinal study. J Periodon-
tol 1994,65:671-5.

. Seymour RA, Ellis JS, Thomanson JM. Risk factors for drug-induced

gingival overgrowth. J Clin Periodontol 2000;27:217-23.

. Ellis JS, Seymour RA, Taylor JJ, Thomason JM. Prevalence of gingival

overgrowth in transplant patients immunosuppressed with tacroli-
mus. J Clin Periodontol 2004;31:126-31.

. Sekiguchi RT, Paixao CG, Saraiva L, Romito GA, Pannuti CM, Lotufo

RFM. Incidence of tacrolimus-induced gingival overgrowth in the ab-
sence of calcium channel blockers; a short-term study. J Clin Perio-
dontol 2007;34:545-50.

. Thomason JM, Seymour RA, Ellis JS. Risk factors for gingival

overgrowth in patients medicated with ciclosporin in the ab-
sence of calcium channel blockers. J Clin Periodontol

2005;32:273-9.

. Cara CJ, Pena AS, Sans M, Rodrigo L, Guerrero-Esteo M, Hinojosa J,

et al. Reviewing the mechanism of action of thiopurine drugs: to-
wards a new paradigm in clinical practice. Med Sci Monit
2004;10:RA247-54.

. Schachner T, Heiss S, Zipponi D, Tzankov A, Bernecker O, Kroell A,

et al. Perivascular treatment with azathioprine reduces neointimal
hyperplasia in experimental vein grafts. Heart Surg Forum

2006;9:E515-7.

. Allison AC, Eugui EM. Mechanisms of action of mycophenolate mo-

fetil in preventing acute and chronic allograft rejection. Transplanta-
tion 2005;15:5181-90.

. Naesens M, Kuypers DR, Sarwal M. Calcineurin inhibitor nephroto-

xicity. Clin J Am Soc Nephrol 2009;4:481-508.

. Bravo VY, Quiroz Y, Ferrebuz A, Vaziri ND, Rodriguez-Iturbe B.

Mycophenolate mofetil administration reduces renal inflamma-
tion, oxidative stress, and arterial pressure in rats with lead-in-
duced hypertension. Am J Physiol Renal Physiol
2007;293:F616-23.

. Walsh M, James M, Jayne D, Tonelli M, Manns BJ, Hemmelgarn BR.

Mycophenolate mofetil for induction therapy of lupus nephritis: A
systematic review and meta-analysis. Clin J Am Soc Nephrol
2007,;2:968-75.

Boratyfska M, Radwan-Oczko M, Falkiewicz K, Klinger M, Szyber P.
Gingival overgrowth in kidney transplant recipients treated with
cyclosporine and its relationship with chronic graft nephropathy.
Transplant Proc 2003;35:2238-40.

477



short original

21.

22.

478

E. de la Rosa Garcia et al. MMF and azathioprine prevent CyA-induced

Cezério ES, Cota LO, Ferreira SD, Siqueira FM, Soares RV, Zendbio
EG, Costa FO. Gingival overgrowth in renal transplant subjects me-
dicated with tacrolimus in the absence of calcium channel blockers.
Transplantation 2008;85:232-6.

Herndndez G, Arriba L, Frias MC, de la Marroca JC, Vicente JC, Ji-
ménez C, et al. Conversion from cyclosporin A to tacrolimus as a

23.

non-surgical alternative to reduce gingival enlargement: a prelimi-
nary case series. J Periodontol 2003;74:1816-23.

Nassar CA, Nassar PO, Andia DC, Guimardes MR, Spolidorio
LC. The effects of up to 240 days of tacrolimus therapy on the
gingival tissues of rats- a morphological evaluation. Oral Dis
2008;14:67-72.

Nefrologia 2009;29(5):474-478



