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ABSTRACT

Objective: Perform clinical and histopathological evaluations of gingival hyperplasia after
kidney transplantation in patients receiving either cyclosporine (CsA) or tacrolimus (TAC).

Subjects and Methods: A sample of 54 male renal transplant patients who have undergone
immunosuppressive regimen (CsA=28 and TAC=26) were examined in respect to demographic,
pharmacologic and periodontal variables. Gingival overgrowth (GO) was assessed by using
gingival enlargement index. In addition gingival biopsies were examined histopathologically with
Hematoxylin and eosin (H&E) stain and Immunohistochemistry using caspase 3 expression and
histomorphometric Analyses. Furthermore the serum level of matrix metalloproteinase (MMP2)
was assessed in the two groups. Data were analyzed statistically using the Statistical Package for
Social Sciences (SPSS).

Results: Considering gingival enlargement, there was a statistically significant difference
between (CsA) and (TAC) group’s index with higher mean in (CsA) group versus (TAC) group.
Considering the gingival bleeding index, there was a statistically significant difference between
(CsA) and (TAC) groups with higher mean in (CsA) group versus (TAC) group and regarding serum
(MMP2) level, there was statistically significant difference between (CsA) and (TAC) groups with
lower mean in (CsA) group versus (TAC) group. Histopathologically, the degree of tacrolimus-
influenced gingival enlargement was lesser in comparison to (CsA) group.

Conclusions: (CsA) induced a greater degree of gingival enlargement than (TAC) as shown
clinically and histolopathologically but the serum level of (MMP2) was higher in (TAC) group than
in the (CsA) group. (MMP2) may have a role in the mechanism of gingival enlargement.

KEYWORD: Immunosuppressants, Cyclosporine, Tacrolimus, Drug-induced gingival over-
growth, MMP2
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INTRODUCTION

Gingival overgrowth (GO) often develops in
patients having renal transplantation and under
immune-suppressive therapy, such as Cyclosporine
(CsA), which has been widely used from the begin-
ning of the 1970. The rate of gingival enlargement
between renal transplant patients who were admin-
istered (CsA) is between 13% to 84.6%.» Tacro-
limus (TAC) was presented an immunosuppressant
drug for the use in organ transplantation in 1987. It
could be very good substitute to (CsA).“ (TAC) has
similar side effects in comparison to those of (CsA),
but when GO is concerned, the results appear to dif-
fer. Many studies linked the occurrence of GO with
the use of (TAC) @ although the growth was at less
frequency than with (CsA). “%7 The gingival over-
growth prevalence induced by (TAC) is 14%. ¢¥

The histopathological picture of most of drug
induced gingival enlargement is distinguished by
increased accumulation of extracellular matrix
(ECM) proteins like amorphous ground substance
or collagen. ®!V Variable degrees of inflammatory
infiltration exist, however the rise in the number of
fibroblasts still debatable !>

Many researches have examined the possible
risk factors in the progress of the condition such
as duration of renal replacement therapy, dose of
(CsA), plaque index ¥ and age but still it remains
ambiguous why some patients are liable to gingival
enlargement, while others remain unaffected. It was
reported that drug-associated gingival enlargement
casuses adisturbance in the homeostatic equilibrium,
which resulted in increased fibroblasts number and
the extracellular matrix volume."¥

Matrix metalloproteinases (MMPs) played
a major role in the degradation of ECM. (CsA)
inhibits the production and activity of (MMP-2)
significantly in the serum of the patients undergoing
(CsA) treatment.'> (MMP-2) inhibition may be
due to an abnormal accumulation of proteoglycans
substrates and glycosaminoglycans, in the (CsA)-
treated gingival tissue. Consequently, a net reduction
in degradative activity existing in (CsA)-treated
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gingival cells leading to increased collagen content.
Very little data are published that focus on (TAC)
and gingival enlargement 9, therefore this study
was performed to compare gingival overgrowth in
(CsA ) versus (TAC) histologically and clinically
regarding serum (MMP-2), plaque index, bleeding
index, gingival enlargement index, age, duration
since transplantation, weight blood, pressure and
creatinine level.

MATERIALS AND METHODS

Patient selection

This study was done on 54 male patients who
were carefully chosen from the urology and nephrol-
ogy center, Mansoura University. 28 patients under
(CsA) immunosuppressive regimen and 26 under
(TAC) regimen. Inclusion criteria: Patients who re-
ceived (CsA) or (TAC) for more than 6 months. Ex-
clusion criteria: Subjects with impaired renal func-
tion, patients who used calcium channel blockers,
patients who used anticonvulsants (i.e., phenytoin),
patients with systemic disorders known to alter gin-
gival tissues like (endocrine diseases, leukemia and
thrombocytopenic purpura), any female to avoid
any association with sex hormones, edentulous pa-
tients and children with erupting teeth.

Study design: Selected cases were divided as
follows:

1%t Group: (n= 9) patients receiving (TAC) and
didn’t develop gingival enlargement. (were assigned
as grade 0)

2" Group: (n= 6) patients receiving (CsA) and
didn’t develop gingival enlargement (were also
assigned as grade 0).

3 Group: (n=17) patients receiving (TAC) and
developed gingival enlargement. This group was
divided to two subgroups according to grade of
gingival enlargement.

A-Grade 1 (n=7)
B-Grade 2 (n=10)
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4™ Group: (n=22) patients receiving (CsA) and
developed gingival overgrowth. This group was
divided into two subgroups according to grade of
gingival enlargement.

A-Grade 1 (n=6)
B-Grade 2 (n=16)

Medical and Pharmacologic Variables

Medical and pharmacologic data were reported
from each subject’s medical records. Data from the
last medical attendance were evaluated: age, weight,
transplantation date, immunosuppressive drug dose,
blood pressure and creatinine level.

Gingival Assessments

Gingival assessments were accomplished
through the papillary bleeding index and plaque in-
dex."” Gingival overgrowth was assessed in the 6
anterior teeth in upper and lower jaws using gingi-

val overgrowth index as follows !® Figure (1, 2, 3):

Grade 0: (No GO with firm adaptation of the
attached gingiva to the underlying alveolar bone,
there is no increase in density or size of the gingiva)

Grade 1: (Early GO, manifested as rounding of
the tip of the papilla, the depth of probing is less
than or equal to 3 mm).

Grade 2: (Moderate GO, as evidenced by en-
larged gingiva with a buccolingual dimension of up
to 2 mm, measured from the tip of the papilla out-
ward, the depth of probing is equal to or less than
6 mm).

Grade 3: (Marked GO, the enlarged gingiva
has a buccolingual dimension of approximately 3
mm or more, measured from the tip of the papilla
outward, the depth of probing is more than 6 mm).

Grade4: (Severe GO, distinguished by aprofound
thickening of the gingiva, a great percentage of
the clinical crown is covered, the probing depth is
more than 6 mm and the buccolingual dimension is
approximately 3 mm).""”
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Grade zero|-

Fig. (1): There is no overgrowth; the attached gingiva is firmly
adapted to the underlying alveolar bone. The papilla has
a knife edge shape.

'

Fig. (2): Early manifestation of overgrowth. Tip of the papilla is
round. The depth of probing is said to be less than 3mm
or equals to 3mm.

Fig (3): The overgrowth of gingiva is moderate with presence of

rolled margins. The buccolingual dimension of gingival
enlargement could be of 2mm. Probing is equal or less
than 6mm.
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Biopsy collection and staining technique

Informed consents were attained from the pa-
tients, tissue biopsies were obtained from interden-
tal area where the tissue conveyed the characteristic
signs of gingival enlargement. Localized gingivec-
tomy was performed for the patients of the third
group (patients receiving (TAC) and developed
gingival overgrowth) and fourth group (patients re-
ceiving (CsA) and developed gingival overgrowth),
another biopsy was obtained from the retromolar
pad or operculum of the transplant patients in order
to compare the histopathological pictures of gin-
gival tissues in patients receiving (CsA) with those
receiving (TAC) and compare those histologic find-
ings of enlarged gingival tissues to those tissues that
didn’t reveal gingival enlargement. Specimen were
then stained using (H&E) and immunohistochemis-
try using caspase 3 expression.

Epithelial thickness was then assessed using
Computer Assisted Digital Image Analysis (Digital
Morphometric Study) in which the slides were
photographed using Olympus® digital camera
installed on Olympus® microscope with 1/2 X photo
adaptor, using 10 X objective. The result images
were analyzed on Intel® Core I3® based computer
using Video Test Morphology® software (Russia)
with a specific built-in routine for area, count length
(Figure 4).

Determination of human Matrix metalloprotein-
ase-2 (MMP-2):

Sera of all groups were collected for deter-
mination of (MMP-2) using (MMP-2 ELISA kit
(SinoGeneclon, China)) in accordance with the
manufacturer’s specifications.

Immunohistochemical, histomorphometric and
statistical analysis:

Caspase 3 immunohistochemical Stain: The
slides were incubated for 90 min with primary
antibodies caspase-3 at 1:100 dilution (Thermo
Scientific, CA; USA), and then treated for 15 min
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Fig. (4): Photomicrograph of the 4" group, showing the mean

value of epithelial thickness after calculating the mean
value of the four lengths measured . (H&E, X100)

with secondary anti-rabbit antibodies. After each
treatment, the sections were washed three times with
PBS (phosphate buffered solution) for 1 min. The
immunostainings were visualized with 3-amino-
9-ethylcarbazole (AEC) with 5 min reaction, and
counterstained with Mayer’s hematoxylin. Negative
control was developed by exclusion of the primary
antibody. Examining ten fields using thresholding
technique was done to measure the intensity of
positive immunostaining reaction in all groups
to be used in Histomorphometric Analyses. Data
were coded, tabulated using Statistical Package for
Social Sciencesoftware computer program version
26 (SPSS, Inc., Chicago, IL, USA).®"

RESULTS

I. Clinical findings:

As shown in table 1, 2, 3, there was a positive
correlation between the following indices:
1. Plaque index and gingival enlargement index.
2. Plaque index and gingival bleeding index.
3. Creatinine level and plaque index.

There was negative correlation between the
following indices:
1. MMP2 and gingival enlargement index.
2. Gingival enlargement index and MMP2.
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TABLE (1) Comparison of studied parameters between (CsA) & (TAC) groups.
CA TAC
N=28 N=26 P
mean + SD mean + SD
Age (years) 43.6+9.31 30.58+9.99 <0.001*
Weight (kg) 76.17x£14.6 69.4+15.8 0.12
Duration since transplantation (years) 15.39+45.1 5.58+4 4 <0.001*
Systolic blood pressure (mmHg) 126.17+11.08 123.33+12.09 0.36
Diastolic blood pressure (mmHg) 78.62+6.9 77.41+£9.03 0.57
Index for gingival enlargement 2.12+0.62 1.69+0.64 0.017*
Gingival bleeding index 1.85+0.5 1.54+0.4 0.01*
Plaque index 1.89+0.56 1.71x0.5 0.22
Creatinine (mg/dL) 1.24+0.44 1.16£0.39 0.49
MMP2 level 31.78x14.7 39.56x13.1 0.047*
*Statistically significant (p<0.05)
TABLE (2) Comparison of studied parameters between (CsA) & (TAC) subgroups.
TAC CsA
Subgroup 0 | Subgroup 1 | Subgroup 2 Subgroup 0 | Subgroup 1 | Subgroup 2
n=9 n=7 n=10 n=6 n=6 n=16
p P
mean + SD | mean + SD | mean + SD mean + SD | mean + SD | mean + SD
Age (years) 320114 28.7+11.6 30.6+8.2 0.82 42.0+£3.3 49.0+14.8 42.25+8.1 0.29
?y‘;‘:g‘)"“ since transplantation | 5 561 4 | 60424 | 70227 026 1534505 | 1667453 | 149+402 | 07
Systolic blood pressure 12442101 | 120£10 | 12504158 0.69 1200109 |12483+134 | 128.75£102 | 026
(mmHg)
Diastolic blood pressure
76.7+7.1 75.7+11.3 80.0+9 4 0.59 76.7+8.2 78.33+£7.5 80.0+6.3 0.59
(mmHg)
Index for gingival 1.11£0.19% | 1.63£036% | 2265056 | <0.001* | 139+042¢ | 159£0.15° | 2.59£029% | <0.001*
enlargement
Gingival bleeding index 1.2940.25* | 1.36x0.16" 1.89+0.5%® 0.002* 1.76+0.57 1.48+0.32* | 2.02+0.37* 0.036*
Plaque index 1.45+0.45° 1.78+£0.49° | 1.89+0.63® 02 1.49+042° | 1.56x£0.6° | 2.18+0.43® | 0.006*
Creatinine (mg/dL) 109+03 | 107#03 | 1.2920.5 045 098+023 | 1.184023 | 1372052 | 0.17
MMP2 56.16£2.8 ® | 36.6x1.7% | 26.7+1.6" <0.001* 58.52+3.5% | 30.1x£1.47* | 22.37x2.8* | <0.001*
Drug level 6.36+2.07 7.5+1.37 5.63+4.5 0.64 85.8+49.3 65.0+22.1 90.14+32.8 0.34

*Statistically significant (p<0.05)

Similar superscripted letters in same row denote significant difference between groups
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TABLE (3). Correlation matrix between (CsA) & (TAC) dose and indices measured among (CsA) and

(TAC) cases.
CSA cases TAC cases
CsA dose
MMP-2 | Druglevel | TAC dose | MMP2 Drug level
Index for gingival r 0.259 -0.729 0.063 0.034 -0.746 0.208
enlargement P 0.175 <0.001 0.761 0.870 <0.001 0.379
0.111 -0.175 -0.073 -0.296 -0.539 0.199
Gingival bleeding
p 0.565 0.363 0.722 0.142 0.004 0.401
r 0.233 -0.503 0.173 -0.263 -0.340 0.269
Plaque index
p 0.223 0.005 0.398 0.195 0.083 0.252
o r 0.283 -0.353 0.108 0.373 -0.212 -0.180
Creatinine
p 0.144 0.066 0.600 0.066 0.300 0.449
SBP r -0.004 -0.295 -0.114 0.329 -0.020 -0.300
p 0.984 0.121 0.579 0.101 0.922 0.199
DBP r 0.168 -0.090 -0.008 0.186 -0.141 -0.274
p 0.385 0.641 0.970 0.364 0.483 0.242
r -0.199 -0.061 -0.005 - 0.076
MMP2
p 0.301 0.766 0.979 - 0.750
r 0.702 -0.061 - -0.152 0.076 -
Drug level
p <0.001 0.766 - 0.534 0.750 -

R: Pearson correlation coefficient P: probability

I1. Histopathological findings:
1- Hematoxylin and eosin (H&E) stain results:

I’ Group patients receiving (TAC) and didn’t
develop (GO)

The gingival tissues of this group showed thick
epithelium with short and narrow retepegs. Granular
cell layer consisted of flattened cells. There was
an increase in keratin layer. While the connective
tissue showed regular collagen fibers, few vascular
channels and small number of inflammatory cells.
Figure (S5 A)

2" Group patients receiving (CsA) and didn’t
develop (GO)

Retepegs were broader and taller than that of
the first group. The gingival tissues showed thick

* Statistically significant (P<0.05)

epithelium. The basal cells had a deeply stained
oval nucleus and were perpendicularity arranged to
basement membrane. The prickle cell layer showed
acanthosis with a faintly stained nucleus. The
stratum granulosum consisted of flattened cells that
were deeply stained with basic dyes. The keratin
layer was thicker than the first group and quite
adherent to the underlying layer. The connective
tissue showed regular arrangement of collagen
fibers and blood vessels but increased collagen
fibers and inflammatory cells than the first group.
Figure (5 B)

3 " Group patients receiving (TAC) and devel-
oped (GO)

Retepegs were longer and deeper than the 2™
group. The basal cell layer showed crowding.
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There was acanthosis in the prickle cell layer and
the keratin layer showed more hyperkeratosis. The
vascular channels were prominent and chronic

inflammatory cells were present. Figure (5 C)

Fig. (5)(A) photomicrograph of 1* group, showing keratinized

stratified squamous epithelium (E) covering a core of
connetive tissue (CT). The basement membrane (BM)
with short and narrow rete process (arrow head). Un-
derlying connective tissue with few vascular channels
(V) and showing coarse collagen fibers (CF) with pres-
ence of inflammatory cells (arrow). (B) photomicro-
graph of 2" group showing hyperkeratinized stratified
squamous epithelium (E) covering a core of connetive
tissue (CT), basal cells are deeply stained, the basement
membrane (BM) with elongated rete process (arrow
head). Underlying connective tissue with more vas-
cular channels (V) and increased collagen fibers (CF)
and inflammatory cells (arrow). (C) photomicrograph
of 3" group showing hyperkeratinized stratified squa-
mous epithelium with increase thickness of keratin (E)
covering a core of connetive tissue (CT), basal cells
show crowding, the basement membrane (BM) with
elongated rete process (arrow head). Underlying con-
nective tissue with more frequent vascular channels (V)
and increase collagen fibers (CF) and of inflammatory
cells (arrow) than 2™ group. (D) photomicrograph of
4™ oroup showing hyperkeratinized stratified squamous
epithelium with increased thickness of keratin (E) with
more acanthosis (S) covering a core of connetive tissue
(CT), basal cells show crowding (curved arrow), the
basement membrane (BM) with elongated broad and
large rete process (arrow head). Underlying connective
tissue with more frequent vascular channels (V) and
increase collagen fibers (CF) and inflammatory cells
(arrow) than 3rd group.(H&E X100)
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4 ™ Group patients receiving (CsA) and devel-
oped (GO)

This group showed marked increase in epithe-
lial thickness. Retepegs were broad, elongated, ir-
regular and penetrating deeply into underlying con-
nective tissue forming a network appearance. The
cytological changes within the cells of the epithelial
layers were more obvious than all other groups. The
basal cell layer showed marked crowding and the
keratin layer showed more parakeratinization than
the 3™ group. The spinous cell layer exhibited no-
ticeable acanthosis. The connective tissue under-
neath showed collagen fibers which were densely
and coarsely dispersed with greater number inflam-
matory cell infiltrate. Figure (5 D)

The bar chart Figure (6) compares the mean epi-
thelial thickness among all the studied groups, with
the mean of the lowest value in the first group and
the mean of the highest value in the fourth group.
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Fig. (6): Bar chart for epithelial thickness mean values for all
groups

2- Immunohistochemistry and histomorphomet-
ric Analyses.

By using caspase 3 expression, specimens
stained with caspase-3 antigen are shown in Figure
(7). 1** group showed hyperplastic epithelium with
nuclear brown staining of keratinocytes revealing
the apoptosis of cells in this group. The number of
apoptotic cells and caspase-3 levels were signifi-
cantly lesser in the 2™ ;3" and 4™ groups compared
to the 1% group as shown in Figure (8).
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Fig. (7) (A) Photomicrograph of 1* group, showing cytoplasmic
caspase-3 staining (arrow heads) was detected through-
out the hyperplastic epithelium. (B) Photomicrograph
of 2" group showing epithelial cells of the basal layers
with cytoplasmic staining (arrow heads) of caspase-3.
(C) Photomicrograph of 3™ group showing keratino-
cytes in the hyperplastic epithelium with nuclear stain-
ing (arrow heads). (D) Photomicrograph of 4" group
showing reaction of the epithelial cells of the basal lay-
er (arrow head). (Caspase-3 immunostaining; X100)

12

9.432
10

3.803

% Area of caspase 3
expression

2 4 1.251
- 0.543
0 T T T
Group 1 Group 2 Group 3 Group 4
Groups

- J

Fig. (8) Bar chart of % Area of caspase 3 expression distribution
in the four studied groups.
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DISCUSSION

In this study there was a positive relation
between gingival enlargement index and gingival
bleeding index among (CsA) cases and also a
positive relation between gingival enlargement
index and gingival bleeding index among (TAC)
cases. This could be attributed to the tendency of
(TAC) to cause thrombocytopenia more than (CsA)
@D this is in accordance with Alkhateeb et al "
who stated that (TAC) is said to cause immune
thrombocytopenia and that switching from (TAC)
to (CsA) in all their patients led to an increase in
platelet count within 6 days to 2 months %, this is in
accordance with Woytowitz et al, who showed that
(TAC) seems to infrequently result in a refractory
immune thrombocytopenia an unusual side effect
with termination of the drug usage.®®

In this study, there was a  positive correlation
between creatinine level and plaque index in
(CsA) group. This could be explained as when the
creatinine levels increase this may be an indicator of
decreased kidney function which results in a drop
in phosphate excretion and this lead to increased
levels of serum phosphorus, excess phosphorus
causes serum calcium to be deposited ®¥, and as a
result, higher plaque and calculus deposition. >

In the present study there was a significant
difference between (CsA) and (TAC) group
concerning MMP2 serum level with higher mean in
(TAC) group than in (CsA) group. (TAC) seems to
induce a greater increase in expression of (MMP2)
when compared to (CsA) this is in accordance with
some studies that have shown that (CsA) could
cause inhibition in the production of (MMP-2) in
gingival fibroblasts,?* *"this is in accordance with
Kuo et al ®® Bolzani et al ¥ , Cotrim et al ®® and
Fornoni et al®® while it is in contrast with Gagliano
et al who stated that (CsA) treatment has no effect
on (MMP-2 mRNA )and protein levels. ¢

It is proposed that in vitro (TAC) significantly
raised the protein expression and the gene of
(MMP-1) and the level of MMP-2 mRNA ©? this
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is in contrast with Gagliano et al , who discovered
that FK506 did not affect the fibroblasts. ¢® Jain et
al also showed that the expression of MMP2 was
not raised by (TAC) therapy however (CsA) therapy
reduced expression of (MMP2). ®*Bicknell et al
found evidence that (TAC) may have less fibrogenic
effect than (CsA) © Gagliano et al discovered that
FK506 did not alter the fibroblasts’ morphology.
Furthermore, the drug caused less proliferation of
fibroblast at the three intervals tests.®®

In this study the 4" group patients receiving
(CsA) and developed gingival overgrowth showed
marked increase in epithelial thickness, broad,
elongated, irregular rete pegs and penetrating
deeply into underlying connective tissue forming a
network appearance. The connective tissue revealed
collagen bundles that are thick and coarse with
dense inflammatory cell infiltrate.

This is in accordance to abouelkheir et al®®,
goncllave et al®” Carranza et al and Seibel et al®®
who reported that thickening of epithelium and
elongated rete processes appear to be a character-
istic feature of (CsA) induced (GO) this is also in
accordance with Schincaglia et al®® who stated that
(CsA) stimulates collagen synthesis. Tipton et al “*
and Sugano et al “” who showed that (CsA) treat-
ment down regulates collagenase mRNA expression
by human gingival fibroblasts in vitro.

This is in contrast with other authors Willer-
shausen-Zonnchen et al “? and James et al “» who
studied the influence of (CsA) on type I collagen
synthesis in human gingival fibroblasts and claimed
(CsA) didn’t inhibit or had any effect on collagen
synthesis.

In this study the 3™ group patients receiving
(TAC) and developed gingival overgrowth showed
rete process that are long and deep. The basal cell
layer showed crowding. There was acanthosis in
prickle cell layer. The keratin layer showed hyper-
keratosis but less than the enlarged (CsA) group.
The underlying connective tissue revealed dense
collagen fibers. The cytological changes within the
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cells of the epithelial layers were more obvious in
(CsA) group than those of groups received (TAC).
This is in accordance with Prabhu et al who sug-
gested that the degree of tacrolimus-influenced gin-
gival enlargement seems to be lesser in comparison
to (CsA).“Y With regards to caspase-3 levels, the
number of apoptotic cells and caspase-3 levels were
significantly lesser in the 2™, 3 and 4" groups com-
pared to the 1** group and this is in agreement with
Mitic K et al “¥ who reported that the keratinocyte
apoptosis expression and the decreased level of cas-
pase-3 may have a great role in the gingivae of kid-
ney transplant patients receiving (CsA).

Kantarci et al, noted that in gingival overgrowth,
fibroblast apoptosis is decreased, and that this de-
crease may be related to fibrosis and highest pro-
portion of fibroblastic cells and connective tissue fi-
bers.® Further studies are needed in this regard, as
very little published data exist that focus on (TAC)
and gingival enlargement.

Advantages of the current study

e Exclusion of patients receiving other drugs caus-
ing drug induced gingival overgrowth (DIGO)
only (CsA) and (TAC).

* Excluding female and young patients.

e The first human study that studied the histopath-
ological picture of gingival enlargement regard-
ing (TAC) treated patients.

e The study was performed among Egyptian
population on live donors.

CONCLUSIONS

* (CsA) causes more gingival enlargement than
(TAC) regarding different clinical indexes and
evidenced histologically and through measure-
ment of serum MMP?2 analysis.

* (TAC) causes more bleeding tendency than
(CsA).
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Increase in creatinine level is related to
increasing the plaque index through increased

calcium deposition.

(MMP2) has a high inverse relation to gingival
enlargement.

RECOMMENDATIONS

In (CsA) cases that exhibit gingival enlargement
switching to (TAC) is advisable.

Measures taken to improve kidney function and
creatinine level could decrease the probability
of (GO).

Reaching drugs that could increase the (MMP2)
level and improve gingival enlargement.
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