 131

RESEARCH REPORT

Q ui

by N
ht

pyrig
No Co
t fo
rP
ub
lica
tio
n
te
ss e n c e

fo r

Ciclosporin A-induced gingival enlargement.
Clinical and microbiological modifications
after conversion to the medication tacrolimus:
an account of ten patient cases
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The objective of the investigation was to assess changes of periodontal variables, particularly the gingival width, hyperplasia index and the subgingival flora, after changing medication from ciclosporin
A to tacrolimus. Ten patients with gingival enlargement were included in the study. Plaque index,
gingival index and hyperplasia index together with papillary and marginal gingival width were measured immediately after the change-over as well as after 4, 8 and 26 weeks. At the beginning and
end of the investigations, probing depths were determined and subgingival plaque samples were assessed using polymerase chain reactions to Aggregatibacter actinomycetemcomitans, Tannerella forsythia, Eikenella corrodens, Porphyromonas gingivalis, Fusobacterium nucleatum, Prevotella intermedia, Treponema denticola and Capnocytophaga. Significant improvements were found in the
probing depth, the hyperplasia index and the papillary gingival width after 8 and 26 weeks as well
as in the marginal gingival width after 8 weeks. T. forsythia was significantly reduced at the end of
the study into subgingival plaque. The change in medication from ciclosporin A to tacrolimus had
positive effects on clinical variables and the subgingival biofilm.

 Introduction
Ciclosporin A (Sandimmune®, Novartis Pharma,
Nuremberg, Germany) is an immunosuppressive medication, which is used to treat immune-mediated diseases and has been used to prevent and treat transplant rejections in Germany since 1983, as well as to
control the graft-versus-host reaction in transplant
medicine. Despite the apparent successes and advantages of this medication, a number of side effects such
as hepatotoxicity, nephrotoxicity and neurotoxicity,
hypertension, hyperlipidaemia and susceptibility to vi-

ral, bacterial and fungal infections have been described. Another significant side effect is the occurrence of gingival enlargement1; prevalence in adults is
between 8% and 81%2. The considerable range of
fluctuation can be explained mainly by individual susceptibility3. Tissue changes arise predominantly
through an addition of extracellular matrix and are not
caused by a size increase or cell proliferation of the
fibroblasts. Instead of the terms ‘hyperplasia’ or ‘hypertrophy’, the term ‘gingival enlargement’ is preferred3,4.
The increased probing depths caused by the tissue enlargement are connected with considerable
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Ten patients, who had been immunosuppressed after
kidney or liver transplantations with ciclosporin A,

n

 Study design
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amounts of plaque; in addition, the gingiva exhibits
distinct inflammation. Microbiological analyses5,6
have shown bacterial settlement of these pockets in
relation to the enlargement.
From studies concerning the relationship between the development of gingival enlargement and
factors such as dosage, plasma concentration, additional medication and plaque control, varying results
have been reported7-9. Many authors advocate a
multi-factorial pathogenesis model2,10,11.
In 1995, the immunosuppressive medication tacrolimus (FK 506, Prograf®, Fujisawa Deutschland, Munich, Germany) was introduced in Germany12. It inhibits interleukin-2 synthesis in a similar way to
ciclosporin A, as well as inhibiting the production of T
lymphocytes. However, it has up to a 100 times stronger immunosuppressive effect12. The field of application
is basic immunosuppression in transplant medicine as
well as the treatment of acute transplant rejections.
Known side effects are, predominantly, hyperglycaemia, nephrotoxicity and gastrointestinal problems13.
During the primary administration of tacrolimus after
organ transplantation, no changes to the gingiva have
been detected to date14,15. The remission of gingival
proliferation after the change in medication from ciclosporin A to tacrolimus seems to be safe. In addition,
individual case reports12,16,17 and observations exist
from a transplant medical point of view18,19. In some
cases, the changes were described using indices17,19.
Eger et al20 reported measurements of the mucous
membrane thickness. They found a high validity for the
thickness measurement with an ultrasonic device
(SDM, Krupp, Essen, Germany) for periodontally
healthy probands. To date, differentiated measurements of change with this device in connection with
medication administration have not been shown.
The objective of this investigation was to examine effects on periodontal health of changing medication from ciclosporin A to tacrolimus. Changes in
the periodontal variables, gingival enlargement and
the subgingival microflora were examined over a period of 26 weeks after changing the medication.
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Clinic and Polyclinic at the University of Leipzig, a
change in immunosuppressant from ciclosporin A to
tacrolimus was undertaken. The patients consented
to take part in the change and the investigation, and
the ethics commission approved the study design.
Patients, who had received ciclosporin A for at least
6 months and who did not take any additional anticonvulsant medication were included.
As drug-related gingival enlargement is significantly stronger on the anterior teeth than on the lateral teeth9, existence of at least eight anterior teeth
was a criterion for inclusion. After agreement with
the transplantation centre, the patients received a
prophylactic dose of antibiotics for the baseline and
exit analyses. On the day of the change-over, as well
as 4, 8 and 26 weeks after, the following clinical variables were recorded:
• PI = plaque index in accordance with Silness and
Löe21 on the buccal and lingual surfaces of all
teeth
• GI = gingival index in accordance with Löe22 on
four surfaces per tooth (facial, mesiofacial, lingual, mesiobuccal)
• HI = hyperplasia index23 in accordance with
Mutschelknauss on the buccal and lingual surfaces of all teeth
Level 0: no hyperplastic change of interdental
papilla, the free gingiva or the gingiva propria
Level 1: isolated hyperplasia of the interdental
papilla
Level 2: hyperplasia of the interdental papilla and
the free gingiva, bulge-like thickening of the gingival edge
Level 3: hyperplasia of the interdental papilla,
the free gingival and the gingiva propria
through to a partial or complete overgrowing of
teeth
• GWP = gingival width of the vestibular papillary
gingiva to the base of the interdental papilla
using mucous membrane thickness measuring
device (SDM® device)
• GWM = gingival width of the vestibular marginal gingiva median in an interval of 1 mm to the
gingival edge using the SDM® device.
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The five women and five men had an average age of
47.4 ± 12.2 years. Nine patients had undergone kidney transplants and one patient had undergone a
liver transplant. At the time of the medication
change-over, the transplants had been 35.2 ± 15.9
months in situ. This corresponds to the length of the
immunosuppressive treatment with ciclosporin A.
Chronic periodontitis of different sizes and severity
had been determined in all patients. Table 1 shows
the details of the patients. The average values and
standard deviations for PI, GI, HI, GWM, GWP and PD
are listed in Table 2. The results of the statistical analysis are shown in Table 3. Changes in the PI and GI
yielded no significant changes over time. The PD
reduced significantly from 4.59 mm to 3.78 mm at the
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batch in the PCR. In this way, the correct procedure
of the PCR and the amplification product could be
checked from each patient sample in a semi-quantitative manner. The results of this evaluation are stated as ‘bacterial counts per sample’ (BCS) and classified into high or low categories. Results with ≤ 104
BCS are classed as low and > 104 BCS as high.
The statistical evaluation of the data took place
using the Friedman-Wilcoxon test, with a significance level of P ≤ 0.05.
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The removal took place using sterile paper picks (IS0
50, Orbis Dental, Offenbach, Germany), which were
applied for 15 seconds in the depression of defined
teeth (first molar in each quadrant; if the tooth was
missing, the neighbouring tooth with the larger proliferation was selected) with a base HI ≥ 1. With a
semi-quantitative polymerase chain reaction (PCR),
the samples were examined for the presence of Aggregatibacter actinomycetemcomitans (A.a.), Tannerella forsythia (T.f.), Eikenella corrodens (E.c.),
Porphyromonas gingivalis (P.g.), Fusobacterium
nucleatum (F.n.), Prevotella intermedia (P.i.),
Treponema denticola (T.d.) and Capnocytophaga
(DiaMAK Immundiagnostik, Leipzig, Germany). The
specification of the proof was guaranteed for every

Q ui

The determination of the gingival width took place
atraumatically with the SDM® device20. This was
done by applying the probe head of the device,
which was moistened with water or saliva, with slight
pressure facially to the gingiva. The system works
with ultrasound impulses, which are reflected differently on the tissue structures. The thickness of the
mucous membrane is calculated in the device and
can be read immediately.
For the base analysis and after 26 weeks, the following variables were recorded:
• probing depth (PD) at six positions per tooth
with a North Carolina probe (CP-15, Hu-Friedy,
Chicago, USA)
• removal of subgingival plaque samples at four positions per patient for microbiological diagnostics.
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Table 1 Characterisation of patients.
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Base analysis

4 weeks

8 weeks

Plaque index

1.1 ± 0.5

0.9 ± 0.5

1.0 ± 0.4

Gingival index

1.3 ± 0.4

1.1 ± 0.2

0.9 ± 0.2

Hyperplasia index

1.1 ± 0.6

0.7 ± 0.4

0.4 ± 0.4

0.3 ± 0.4

Marginal gingival width

1.6 ± 0.5

1.6 ± 0.3

1.3 ± 0.3

1.8 ± 0.4

Papillary gingival width

2.9 ± 0.9

2.5 ± 0.9

2.2 ± 0.7

2.2 ± 0.5

Probing depth

4.6 ± 1.3

–

–

3.8 ± 0.9

Friedman
Test

fo r

Variable

n

Table 3 Statistical
analysis (P values) of the
clinical variables.
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Table 2 Clinical variables at the points of
investigation (mean ±
standard deviation).
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Wilcoxon
Test
Base
analysis
4 weeks

Base
analysis
8 weeks

Base
analysis
26 weeks

4 weeks to
8 weeks

4 weeks to
26 weeks

< 0.001

0.009

0.008

0.005

0.018

0.314

Marginal gingival width

0.002

0.878

0.021

0.169

0.011

0.008

Papillary gingival width

0.006

0.074

0.011

0.037

0.086

0.575

Plaque index

0.626

Gingival index

0.090

Hyperplasia index

Probing depth

end of the observation period (P = 0.011). HI was significantly improved in comparison with the baseline
analysis after 4 weeks (P = 0.009), after 8 weeks
(P = 0.008), after 26 weeks (P = 0.005), as well as in
comparison with the results after 4 and 8 weeks
(P = 0.018). The GWM reduced significantly in comparison with the baseline analysis after 8 weeks (P =
0.021) as well as between weeks 4 and 8 (P = 0.011),
and significantly increased again at the end of the
examination (P = 0.008). The GWP was reduced
between the baseline analysis and week 8 (P = 0.011)
as well as between the baseline analysis and week 26
(P = 0.037).
Both the initial values and the development of the
individual values for the hyperplasia index and the
gingival width were different in the patients being
observed. They are shown for each individual patient
in Figs 1 to 3. The localisation of the hyperplasia was
different for each individual. Patient 6 had the highest initial values for the HI and gingival width (Fig 4).
At the end of the investigation, this patient exhibited a reduction of 30% (GWP) and 45% (HI) for
these variables (Fig 5). During the baseline findings,

PERIO 2008;5(2):131–139

0.011

patient 4 exhibited multiple lobate gingival enlargements (Fig 6), which were especially pronounced in
the palatal region, and were considerably reduced
after 26 weeks (Fig 7).
The results of the microbiological diagnostics are
shown for all patients in Table 4. For A. a., there were
no changes observed; for E. c., F. n., P. g., P. i., T. d.
and for the Capnocytophaga group, there were small
changes that were not significant. The number of patients with high BCS for T. f. decreased significantly
from 7 to 2 (P = 0.025).

 Discussion
The aim of the study was to observe clinical and microbiological changes in 10 organ-transplant patients
with gingival enlargement over a period of 26 weeks
after changing their medication from ciclosporin A to
tacrolimus.
The four-level HI in accordance with Mutschelknauss served to record the gingival proliferation. This
evaluation was supplemented by measurement of
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Fig 2 Marginal gingival width (GWM) of
patients 1 to 10 after
changing medication in
the investigation
period.
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Fig 3 Papillary gingival
width (GWP) of
patients 1 to 10 after
changing medication in
the investigation
period.
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Fig 5 Patient 6, 26 weeks after changing medication.

Fig 6 Patient 4, before changing medication.

Table 4 Number of
patients with low or
high bacterial counts
per sample (BCS).

ot
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Fig 4 Patient 6, before changing medication.

Bacterium

Fig 7 Patient 4, 26 weeks after changing medication.

Number of patients
Low BCS (≤ l04)

High BCS (> l04)

Base analysis

26 weeks

Base analysis

26 weeks

Wilcoxon Test

A. actinomycetemcomitans

9

9

1

1

0.655

T. forsythia

3

8

7

2

0.025

E. corrodens

6

7

4

3

0.655

F. nucleatum

6

3

4

7

0.257

P. gingivalis

7

8

3

2

0.317

P. intermedia

7

9

3

1

0.317

T. denticola

8

7

2

3

0.564

Capnocytophaga

5

4

5

6

0.655
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with ligature-induced periodontitis and ciclosporin A
therapy than in ferrets without ciclosporin A therapy27. Takada et al6 reported a significantly larger proportion of obligate Gram-negative anaerobes, such
as P. i., in patients with phenytoin-induced gingival
enlargement, than in patients without enlargement
and in healthy probands. On the other hand, Leung
et al28 found no correlation between the occurrence
of gingival enlargement and the quantity and quality of microorganisms. They examined kidney-transplanted patients with ciclosporin A therapy and
differentiated between periodontally healthy transplanted patients and transplant recipients with
chronic periodontitis. In doing this, they determined
that the subgingival microflora of the periodontitis
patients, irrespective of the prevalence of the gingival proliferations, contained Gram-negative species
and Borrelia, and the isolation frequency of fusiform
species was significantly higher than in the group of
transplanted patients without periodontitis.
It is possible that the pocket created by periodontitis is of greater significance than the niche arising
from the enlargement. Romito et al29 investigated
heart transplant patients with and without gingival
enlargement during ciclosporin treatment. They
found no Gram-negative species in either group, in
either saliva or pockets.
In addition, effects of the relevant immunosuppressive medication on the subgingival flora are also
conceivable. Pistorius et al30 described an inhibiting
effect on the oral microflora through treatment
with ciclosporin A and to a lower degree also with
tacrolimus. The microbial changes when switching
treatment from ciclosporin A to tacrolimus has not
been investigated to date. In the present study, a
rather limited effect of the medication change-over
on the subgingival microflora was evident. Despite
significant reduction of the gingival enlargement,
there were only slight changes in the bacterial quanitities for A.a., E c., P.g., F.n., P.i., T.d. and Capnocytophaga. The number of patients with high BCS for
T.f. reduced from seven to two, which could be explained as an indirect effect of the change in medication on the bacterial settlement of the pockets
through the reduction of gingival enlargement.
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the mucous membrane thickness in the facial marginal region and the facial papilla. After just 4 weeks,
there was a significant reduction of the HI from
1.1 to 0.7 (P = 0.009), which could predominantly be
attributed to a decrease of the papillary thickness of
an average 2.9 mm (minimum 1.8 mm, maximum
4.7 mm) to 2.5 mm (minimum 1.4 mm, maximum
4.3 mm). After 8 weeks, the changes were significant
both on the papilla (2.2 mm, P = 0.011) as well as in
the marginal area (baseline: 1.6 mm, 8 weeks:
1.3 mm, P = 0.021). With the HI, a significant reduction to 0.4 was also recorded (P = 0.008). In the
course of the investigation, there were no other significant reductions of the gingival enlargement and
gingival width. After 26 weeks, the thickness of the
marginal gingiva started to increase again, although
the HI and GWP remained unchanged. Effects of
local inflammation could be ruled out as PI and GI
had remained stable throughout the entire period.
Eger et al20 found a high validity for the thickness
measurement with the SDM device. Their results for
the facial GWM with periodontally healthy patients
varied between 0.8 mm and 1.52 mm. The type of
tooth and age of patient was determined to be a factor in the present study. The largest thickness was
found on the two mandibular molars.
The effect of plaque-induced gingivitis on the
prevalence and degree of gingival enlargement has
been described several times2,8,24. However, it has
also been shown that consequent plaque control
cannot prevent the development of gingival changes
in every case25. In the present study, the PI remained
unchanged throughout the entire period, so that
influences of the biofilm on the improvement of the
HI and the GWM and GWP could be ruled out. The
PD reduced significantly after the medication was
changed, from 4.6 mm to 3.8 mm (see Table 3). This
decrease in PD and gingival enlargement reduces the
plaque retention niches, which can promote the
growth of strict anaerobes5. It was expected that this
would be reflected in the present microbiological investigations. Nakou et al5 examined the composition
of the subgingival flora in patients with nifedipine
therapy and periodontitis and observed a proliferation-dependent settlement. In the case of patients
with gingival enlargement and deeper pockets,
larger amounts of fusiform bacteria as well as Capnocytophaga species were found compared with pa-
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the immunosuppressant to tacrolimus can be recommended from a periodontal point of view.
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