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ABSTRACT

Objective: The aim of this study was to evaluate periodontal parameters in renal
transplant patients compared to a control group, due to the possible interference caused
by the use of immunosuppressive medication. Methods: This was a cross-sectional
observational epidemiological study of 80 patients. The transplant patients
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consisted of 40 patients, in whom the plaque index, clinical probing depth, clinical attachment level,
bleeding on probing and the presence of gingival hyperplasia were analyzed. The control group, made up of
40 patients, was assessed according to the same indices. Results: No statistically significant difference was
found between the groups with regard to the presence of plaque (p = 0.279), bleeding (p = 0.262), severity
(p =0.707) and location (p = 0.949) of periodontitis, only in relation to the grade (p = 0.041), where grade
C was more present in transplant patients, with transplant time being a contributing factor. The presence
of hyperplasia (p = 0.021), the gingival bleeding index (p = 0.011) and the plaque index (p = 0.031) were
significantly higher in patients taking Ciclosporin. transplant patients had rapidly progressing periodontitis.
Conclusion: Increased gingival volume, bleeding and plague index were more associated with Ciclosporin
use.

Indexing terms: Gingival hyperplasia. Kidney transplantation. Immunosuppressive agents. Periodontal
disease. Renal insufficiency, chronic.

RESUMO

Objetivo: O objetivo desse trabalho foi avaliar parametros periodontais em transplantados renais
comparados a um grupo controle, devido as possiveis interferéncias ocasionadas apds uso de medicacdes
imunossupressoras. Métodos: Estudo epidemiolégico observacional transversal, composto por 80 pacientes. Os
transplantados renais, composto por 40 pacientes, nos quais analisou-se o indice de placa, a profundidade
clinica de sondagem, o nivel de insercdo clinica, sangramento a sondagem e a presenca de hiperplasia
gengival. E o grupo controle, composto por 40 pacientes, avaliados de acordo com os mesmos indices.
Resultados: N3o foi encontrada diferencga estatisticamente significativa entre os grupos quanto a presenca
de placa (p=0,279), sangramento (p=0,262), severidade (p=0,707) e localizacdo (p=0,949) da periodontite,
somente em relacdo ao grau (p=0,041), onde o grau C foi mais presente em transplantados renais, sendo o
tempo de transplante um fator contribuinte. A presenca de hiperplasia (p=0,021), o indice de sangramento
gengival (p=0,011) e o indice de placa (p=0,031) foram significativamente maiores em pacientes que faziam
uso da Ciclosporina. Pacientes transplantados renais apresentaram periodontite com progressdo rapida.
Conclusao: O aumento do volume gengival, sangramento e indice de placa estavam mais associados ao uso
de Ciclosporina.

Termos de indexagdo: Hiperplasia gengival. Transplante de rim. Imunossupressores. Doenca periodontal.
Insuficiéncia renal cronica.

INTRODUCTION

Chronic kidney disease (CKD) is a public health problem, with morbidity and mortality as a result
[1]. It is characterized as a clinical syndrome resulting from the slow, progressive and irreversible loss of
glomerular filtration rate, requiring permanent replacement therapy [2,3].

The most common etiologies of CKD are diabetes mellitus, hypertension, glomerulonephritis,
tubulo-intestinal nephropathies, and polycystic kidney disease [1,4,5]. Patient care should be multi-professional,
and there are four methods: conservative treatment (pre-dialysis), peritoneal dialysis, hemodialysis and,
finally, kidney transplantation [2]. When kidney failure reaches stage 5, the best procedure is kidney
transplantation, which improves survival [6], as well as eliminating constant trips to hospital for dialysis
sessions [7].

Immunosuppressive treatment, which is necessary to prevent organ rejection, depresses
the cell-mediated immune response. However, the treatment brings disadvantages such as infections,
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hypertension, and chronic transplant nephropathy [8]. For the dental surgeon, this suggests an increased
risk of oral infection and other odontogenic complications [7].

Due to the amount of medication ingested, some systemic and metabolic changes also occur,
which can affect the oral cavity, causing mucosal pallor, gingival inflammation, loss of insertion, xerostomia,
changes in saliva composition, enamel hypoplasia, and dental erosion [9]. In addition, oral candidiasis,
hairy leukoplakia, herpes- simplex type 1 infection, and gingival hyperplasia have also been reported in the
literature [7].

Gingival hyperplasiais usuallyinduced by the use of antihypertensive drugs (Calcium Channel Blockers)
to reduce blood pressure, and immunosuppressive drugs (Cyclosporine), used mainly by individuals who
are going to undergo a TR or who are in the terminal stage of the disease, associated with poor hygiene. This
alteration can delay eruption or lead to teeth erupting in an abnormal position and also difficulty with oral
hygiene [10] and, when it extends to the crown of the tooth, it can interfere with the patient’s occlusion,
chewing and phonetics [4].

Because of this, the pathogenesis of gingival growth caused by the use of immunosuppressive
medications has been investigated in relation to some factors: dosage of the drug, duration of therapy, age
of the patient, genetic predisposition and the presence of inflammatory factors such as plagque and calculus
[11]. Tacrolimus, which can reduce this gingival growth [12]. This macrolide antibiotic has been shown to
be an effective immunosuppressant and is an alternative to Ciclosporin (CsA), as well as reducing the side
effects caused by it, related to immunosuppression [4,13]

Around 60% of patients with advanced renal failure or who have low immunity due to TR will present
at least one oral alteration [14], it is important to be monitored by a qualified dental surgeon to maintain
the oral health of pre-transplant and transplant patients.

The occurrence of infections is a concern post-RT, especially in the early stages, when the risk of
rejection is higher and the doses of immunosuppressants are still being adjusted [15]. Therefore, in patients
who are candidates for RR, a dental consultation and assessment is necessary, as all infectious foci must be
removed [16].

Periodontitis is a multifactorial chronic inflammatory disease associated with dysbiotic plaque
biofilms and characterized by destruction of the dental support apparatus [17]. The accumulation of bacteria
between the gingival tissue and the tooth acts as a stimulus for the host’s immunoinflammatory response
which, added to the virulence of the periodontopathogens, is crucial for both the onset and progression
of inflammation and loss of periodontal tissue [18]. In more susceptible individuals, this initial acute
inflammatory response fails and leads to deregulated chronic inflammation that destroys the supporting
tissues of the teeth [19].

Bacterial plaque and subgingival biofilm, in contact with the ulcerated epithelium of periodontal
pockets, can act as a reservoir of bacteria, bacterial derivatives, proteins and pro-inflammatory cytokines,
which constantly flood the bloodstream, affecting more distant sites. Likewise, CKD promotes a permanent
systemic inflammatory state, even in the absence of a specific infection, justifying the idea that the
inflammatory response induced by periodontal disease (PD) could increase the total inflammatory burden
in these patients [18].

It is possible that CKD leads to increased susceptibility to PD or that the chronic infectious and
inflammatory environment of PD may increase susceptibility to develop CKD [1,18,20,21]. And, in the long
term, it is possible to notice a decrease in the immune system response of these patients, making them
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more susceptible to infections [7]. Thus, PD can be considered a new and potentially modifying risk factor
for CKD, while CKD is associated with an increased systemic inflammatory burden [19,20,22].

Studies point to a positive effect of periodontal treatment on renal function, leading to a decrease
in inflammatory markers such as C-reactive protein, interleukin 6, cystatin C (a renal marker), an increase in
glomerular filtration rate and also contributing to an increase in vasodilation, since periodontal disease can
also cause endothelial and cardiovascular dysfunction [23].

Oral health plays an important role in the preparation of health plans in TRs and cannot and should
not be forgotten. Medical and dental follow-up is essential, both in the pre-surgical plan and during the post-
surgical period, which is the most delicate phase due to the possible rejection of the transplant and, even
after this phase, due to the mandatory immunosuppression of these patients [24]. It is therefore essential
to study the relationship between periodontal disease in chronic kidney disease and kidney transplant
patients, as well as to identify the prevalence of periodontal alterations, such as gingival growth,
in kidney transplant patients compared to a control group, due to the use of immunosuppressive
medication.

METHODS

Study design, sample division and location

This is an epidemiological, cross-sectional, observational study, made up of a convenience sample of
80 individuals over the age of 18, of both sexes and divided into 2 groups. Group 1 is made up of 40 kidney
transplant patients using immunosuppressive medication, all from the Nephrology Service of the Hospital
das Clinicas da UFPE (HC-UFPE) and seen at the UFPE Stomatology Service. Group 2, the control group, is
made up of 40 individuals without CKD, from the UFPE Stomatology Service itself.

This study was approved by the UFPE Research Ethics Committee under number 5.266.352. All the
patients underwent a clinical assessment, after signing the Informed Consent Form (ICF), where probing
was carried out for periodontal analysis, and a clinical form was filled out to identify the patient, containing
medical data and a history of the current disease.

Eligibility criteria
Group 1

- Inclusion criteria

Individuals of both sexes, aged 18 or over, who had undergone a kidney transplant, were using
immunosuppressive medication and had signed an informed consent form to take part in the study.

- Exclusion criteria

Individuals who have fewer than 8 teeth, positive serology for HIV, CKD still undergoing hemodialysis
treatment, alcohol or tobacco users, pregnant or breastfeeding women or those taking anticoagulants,
Nifedipine, Diltiazen, Verapamil, Phenytoin, Sodium Valproate and Azithromycin.
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Group 2

- Inclusion criteria

Individuals of both sexes, aged 18 or over, without CKD, who had never undergone hemodialysis or
organ transplantation and who signed the informed consent form for their participation in the study.

- Exclusion criteria

Individuals with fewer than 8 teeth, positive HIV serology, carriers of any autoimmune disorder,
alcohol or tobacco users, pregnant or breastfeeding women or those taking immunosuppressive drugs,
anticoagulants, Nifedipine, Diltiazem, Verapamil, Phenytoin, Sodium Valproate and Azithromycin.

Data collection and clinical examination

The individuals who met the inclusion criteria and agreed to take part, after signing the informed
consent form, answered a structured questionnaire to obtain dental and medical data and underwent a
careful clinical intraoral examination, carried out in the office of the UFPE Stomatology department, by a
single previously calibrated examiner. The records were kept by a note-taker who was also calibrated. The
instruments used for the examination were a clinical mirror (Duflex®) and a University of North Carolina-
type millimeter periodontal probe (Trinity®).

A periogram was completed for each patient in the 2 groups, assessing: visible plaque index (VPI),
probing depth (PD), probing bleeding (PB), clinical attachment level (CAL) and the presence or absence of
gingival growth. The SP was carried out on all permanent teeth, circumferentially, on the 6 surfaces (mid-
vestibular, mid-vestibular, disto-vestibular, mid-lingual, mid-lingual and disto-lingual). The CIN was read
from the amelocementary boundary to the bottom of the periodontal pocket.

Gingivitis was classified when the patient had bleeding on probing in more than 10% of the sites,
PS of up to 3mm, without loss of insertion. Those with clinical attachment loss (CIL) were classified as
Periodontitis in terms of severity: | mild (1 to 2mm interproximal attachment loss at the worst site, no tooth
loss due to periodontitis, PS up to 4mm), Il moderate (ICP 3 to 4mm, no tooth loss due to periodontitis, PS
up to 5mm), lll severe (ICP > 5mm, loss of up to 4 teeth due to periodontitis, PS > 6mm) and IV advanced
(ICP = 5mm, loss of 5 or more teeth due to periodontitis, less than 20 teeth remaining); for the risk of
progression into: A (slow) when the amount of plaque deposition was incompatible with the degree of
periodontal destruction, B (moderate) when the amount of plaque deposition was equivalent to periodontal
destruction and C (rapid) when the amount of plaque deposition was less than the degree of periodontal
destruction. As for extent, it was classified as: localized (< 30% of affected teeth) and generalized (> 30%).

We used as a parameter the new periodontal classification carried out according to the criteria of
the Proceedings of the World Workshop for the Classification of Periodontal and Peri-Implant Diseases and
Conditions, which took place from November 9 to 11, 2017 in Chicago, United States, published by the
American Academy of Periodontology and the European Federation of Periodontology in 2018 [25].

Statistical analysis

Data were expressed as means, standard deviations and absolute and relative frequency distributions.
Continuous variables were compared using the Mann-Whitney non-parametric test to compare two
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categories and the Kruskal-Wallis test to compare more than two groups because the continuous data did
not follow a normal distribution, while the comparison of proportions was carried out using the likelihood
ratio test when Pearson’s chi-square test was not possible because it violated its assumption of expected
values below 20% in most cases, and Fisher’s exact test was carried out for 2x2 tables. The significance level
adopted was 5%, i.e. p-value < 0.05. The software used was IBM SPSS 25.0 and the data was entered into
Microsoft Excel.

Research Ethics Committee

The study was approved by the UFPE Research Ethics Committee, opinion no. 4.728.265, CAAE no.
54535421.6.0000.5208, version 2, and there were no conflicts of interest on the part of the authors. The
study was carried out in accordance with the principles of the Declaration of Helsinki and the World Medical
Association. Patient participation was voluntary, by means of a Free and Informed Consent Form, and the
confidentiality of individual data was guaranteed.

RESULTS

The validated sample that took part in this study was made up of 80 patients, divided into 2 groups,
each made up of 40 individuals: Renal Transplanted (Group 1) and Control (Group 2), in which 51.2% of
the patients were male, with an average age of 46.2+ 11.2 years, ranging from 25 to 73 years. With regard
to schooling, 61.3% had completed primary school and, of this sample, 50% were from the case group
(transplant patients) and 50% from the control group.

Regarding the distribution of patients according to gender, there were no statistically significant
differences (p = 0.371). As for schooling, there was a statistically significant difference (p = 0.029), and it
is worth noting that the majority of kidney transplant patients had only an incomplete primary education
(57.5%), while in the control group this percentage was 30.0%.

With regard to the presence of systemic diseases, such as diabetes and hypertension, there was
a statistically significant difference (p = 0.002) between the groups, where 67.5% of the HTs had some
comorbidity, while in the CG only 30.0% had some systemic alteration. The use of medication was present
in 100.0% of the transplant patients and 25.0% in the control group, and this difference was also significant
(p < 0.001). There were no significant differences in gingivitis (p=1.000), as shown in table 1.

The presence of periodontitis in the entire sample was 83.8% and, in terms of severity and location,
there was a total average of 47.5% in stage IV and 47.5% generalized in both groups, with no statistically
significant differences between them (p>0.05). With regard to the degree of periodontitis, there was a
significant difference (p=0.041), with grade B (moderate) being 15% for the kidney transplant group and
40% for the control group, and grade C (rapid) being 47.5% for the transplant group and 22.5% for the
control group, as shown in table 2.

As can be seen in table 3, only the degree of periodontitis (p = 0.022) showed a statistically
significant difference with the time since transplantation, where 63.6% of those transplanted over 10 years
had grade C (rapid), compared to 27.3% between 5 and 10 years of transplantation and 28.6% up to 5 years
of transplantation. The severity of periodontitis (p = 0.583) and location (p = 0.485) were not statistically
significant in relation to time since transplantation.
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Table 1. Absolute and relative frequency of the variables use of medication, systemic disease and gingivitis
according to the groups studied.

Group
. . . Total
Variables Kidney transplant patients Control p-value
n % n % n %
Uses Medicines <0.001*
Yes 40 100.0 10 25.0 50 62.5
No 0 0.0 30 75.0 30 37.5
Systemic disease 0.002%
Yes 27 67.5 12 30.0 39 48.8
No 13 32,5 28 70.0 41 51.2
Gingivitis 1.000?
Yes 38 95.0 39 97.5 77 96.3
No 2 5.0 1 2.5 3 3.8
Total 40 100.0 40 100.0% 80 100.0

Note: *Fisher’s exact test; “Statistically significant.

Table 2. Absolute and relative frequency of periodontitis variables, severity, degree and location according
to the groups.

Group
. . Total
Variables Kidney transplant patients Control p-value
n % n % n %
Periodontitis
Yes 34 85.0 33 82.5 67 83.8  1.000?
No 6 15.0 7 17.5 13 16.3
Severity Periodontitis
Without Periodontitis 6 15.0 7 17.5 13 16.3 0.707%
Internship Il 9 22.5 5 12.5 14 17.5
Internship Il 7 17.5 8 20.0 15 18.8
Internship IV 18 45.0 20 50.0 38 47.5
Degree of Periodontitis
Without Periodontitis 6 15.0 7 17.5 13 16.3 0.041%
A (Light) 9 22.5 8 20.0 17 21.3
B (Moderate) 6 15.0 16 40.0 22 27.5
C (Fast) 19 475 9 22.5 28 35.0
Localization Periodontitis
Without Periodontitis 8 20.0 7 17.5 15 18.8  0.949!
Localized 13 32.5 14 35.0 27 33.8
Generalized 19 47.5 19 47.5 38 47.5
Total 40 100.0 40 100.0 80 100.0

Note: *Likelihood Ratio Test; 2 Fisher’s Exact Test; "Statistically significant.
Case Group (renal transplant patients).
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Table 3. Absolute and relative frequency of periodontitis variables (severity, degree and location) according
to transplant time.

Transplant time

. o Upto5 From 5 to 10 Over 10 years Total
Periodontitis p-value?!
years years old
n % n % n % n %
Severity Periodontitis
Without Periodontitis 2 28.6 3 27.3 1 4.5 6 15.0 0.583
Internship I 1 14.3 2 18.2 6 27.3 9 22.5
Internship Il 1 14.3 2 18.2 4 18.2 7 17.5
Internship IV 3 42.9 4 36.4 11 50.0 18 45.0
Degree of Periodontitis
Without Periodontitis 2 28.6 3 27.3 1 4.5 6 15.0 0.022°
A (Light) 0 0.0 3 27.3 6 27.3 9 22.5
B (Moderate) 3 429 2 18.2 1 45 6 15.0
C (Fast) 2 28.6 3 27.3 14 63.6 19 47.5
Localization Periodontitis
Without Periodontitis 2 28.6 3 27.3 3 13.6 8 20.0 0.485
Localized 2 28.6 5 45.5 6 27.3 13 325
Generalized 3 42.9 3 27.3 13 59.1 19 47.5
Total 7 100.0 11 100.0 22 100.0 40 100.0

Note: *Likelihood Ratio Test; “Statistically significant.

The average percentage of bleeding cheeks in those transplanted up to 5 years was 10.0 + 8.1%,
between 5 and 10 years 14.7 + 18.9% and over 10 years 29.6 + 30.1%, and this difference was not
statistically significant (p = 0.262). The average percentage of faces with plaque in relation to the time since
transplantation was 19.1 + 15.0% in patients up to 5 years, 13.8 + 13.6% between 5 and 10 years and 18.9 + 21.3%
for those over 10 years since transplantation, and this difference was also not statistically significant (p = 0.829).

Table 4 shows that the type of measurement used presented statistically significant differences p = 0.021
with the presence of hyperplasia, with a percentage of 44.4% for those using Ciclosporin, while only 21.4%
for those using Tacrolimus. None of the patients using other drugs showed hyperplasia.

Table 4. Absolute and relative frequency of the hyperplasia variable with the type of medication used.

Types of medication

Total

Hyperplasia Cyclosporine Tacrolimus Others p-value!
n % n % n % n %

Yes 8 44 .4 3 21.4 0 0.0 11 27.5 0.021"

No 10 55.6 11 78.6 8 100.0 29 72.5

Total 18 100.0 14 100.0 8 100.0 40 100.0

Note: Likelihood Ratio Test; “Statistically significant.
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In relation to the percentage of bleeding cheeks according to the type of medication, the average
% of bleeding cheeks in patients using Cyclosporine was 36.6 + 31.4% and Tacrolimus was 11.6 + 11.5%,
while those using other medications was 7.8 + 8.3%, this difference being statistically significant (p=0.011),
where the difference was greater in those using Cyclosporine. The average percentage of plague faces in
relation to the type of medication was 22.8 £ 22.0% in those using Cyclosporine, 9.1 + 7.5% Tacrolimus and 20.5
+ 18.3% for other medications, and this difference was also statistically significant p = 0.031, where the use
of Tacrolimus had the lowest average, as shown in table 5.

The presence of systemic diseases in TR patients, such as hypertension and diabetes mellitus, when
related to the severity of periodontitis, did not show statistically significant differences (p = 0.494).

Table 5. Descriptive measures of the variables percentage of faces with bleeding and plague according to
type of medication.

Variables Type O,f n Mean J_r'St'andard Median Minimum Maximum p-value!
medication deviation
Cyclosporine 18 36.6+31.4 26.0 0.0 100.0 0.011"
% bleeding faces Tacrolimus 14 11.6+11.5 9.0 0.0 36.3
Others 8 7.8+8.3 5.6 0.0 25.0
Total 40 22.1+25.8 10.8 0.0 100.0
Cyclosporine 18 22.8+22.0 16.8 3.1 88.9 0.031"
% faces with plate Tacrolimus 14 9.1+75 9.0 0.0 25.0
Others 8 20.5+18.3 11.8 4.6 51.4
Total 40 17.5+18.2 10.4 0.0 88.9

Note: *Kruskal Wallis non-parametric test; Post-Hoc with Mann-Whitney test (equal letters do not differ statistically);
*Statistically significant.

DISCUSSION

By encouraging an increase in toxic metabolites in the blood, CKD triggers a series of systemic and
immunological changes that can lead to the development of various systemic and oral problems. Some of these
oral alterations include: increased deposition of dental calculus, gingival enlargement and xerostomia, which are
predisposing factors to a serious and highly prevalent condition in these patients, periodontal disease [26].

PD continues to be a major public health problem due to its high prevalence and burden.
Its pathophysiological systems represent a complex action between the host’s immune system and
periodontopathogenic bacteria, leading to inflammation and disease. In addition, poor clinical control
of PD leads to an increase in serum inflammatory markers due to the systemic impact. It is therefore
extremely important to understand its systemic impact through inflammatory mechanisms, especially in
immunocompromised patients such as kidney transplant patients [27].

It is responsible not only for damaging the tissues that support the teeth, but also for increasing
the levels of inflammatory mediators that can aggravate CKD, such as prostaglandins, IL-1, IL-6, TNF-a and
interferon. These mediators can contribute to the severity of periodontal disease, since they act on the
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metabolism of bone tissue, interfering with its remodeling and promoting greater bone resorption [28].
Therefore, the need for assessment, treatment and control of the periodontal condition in both patients
with chronic kidney disease and transplant patients is essential for maintaining general health [29].

It’s worth pointing out that not only the presence of CKD, but also the length of treatment prior
to transplantation, could lead to a higher prevalence of periodontal alterations, since the length of time
patients undergo treatment is closely related to the condition of their oral health, given that the longer
the treatment, the poorer their oral health. Patients with CKD have a very stressful general health care
routine, with the condition worsening over time and, as a result, oral health is not prioritized as it should
be, affecting the quality of life of this population [30].

On the other hand, in the post-transplant period, as the patient has fewer visits to hospital, they
may have more time to look after their oral health. In our study, the TR group was divided into 3 subgroups
accordingtothetimesince transplantation: upto 5years, 5to 10 yearsand more than 10 years. No statistically
significant difference was found between the groups in terms of the percentage of faces with plaque and
bleeding, severity and location of PD. It is important to know that after successful transplantation, uremia
tends to decrease, reducing the inflammatory condition of the periodontal tissues, however the loss of
insertion and gingival recession that occurred previously remain [29].

When comparing the two groups, only a statistically significant difference was found in the grade,
with a total of 47.5% in grade C for the TR versus 22.5% for the CG. The same was not achieved when
comparing the severity and location of the periodontitis of the kidney transplant groups with a control
group without CKD, where a total of 45% was found for stage IV severity for the TR group and 50% for the
C group, as well as 47.5% in the generalized situation in both groups.

In our study, the high prevalence of periodontitis in the control group may be related to these
patients’ greater need for dental treatment, since they all went to the UFPE Stomatology Clinic for an
assessment due to some complaint about their oral health, while all the patients in the transplant group,
no longer suffering from CKD, were in hospital for medical assessments and were invited by our team to
take part in the research. It is also necessary to understand that transplant patients can present systemic
alterations, mainly due to the use of medication, which can favor this condition.

Despite all the advances in dialysis techniques, these are only a temporary way of controlling CKD,
with RT being the gold standard of treatment, as it rescues a better quality of life for chronic kidney patients,
since it reduces the constant trips to hospital for long hemodialysis sessions, replacing kidney functions,
regardless of congenital origin, infectious or chronic-degenerative diseases [6, 31].

One of the factors for post-transplant success is immunosuppressive therapy. However, despite
ensuring the maintenance of the transplanted organs, some of these medications can predispose to a higher
prevalence of gingival bleeding and hyperplasia [31]. The main immunosuppressive drugs used in patients
undergoing kidney transplantation are: prednisolone, mycophenolate mofetil, tacrolimus, azathioprine,
sirolimus and also cyclosporine A [32].

CsA is already well known in the literature for causing gingival hyperplasia and a greater chance of
bleeding. In our study, this was confirmed, as patients using Cyclosporine had a significant percentage of bleeding
on probing (36.6%) and hyperplasia (44.4%) compared to transplant patients using other drugs, such as Tacrolimus
(11.6% and 21.4%, respectively), which has less adverse effects on periodontal tissues, is effective and capable of
suppressing humoral and cellular immune responses, making it an interesting alternative to CsA [4,13].

Therefore, it is interesting to look for alternatives to prevent gingival growth since the impairment of
quality of life in patients who develop gingival hyperplasia during immunosuppressive therapy is relevant,
as it interferes not only with aesthetics, but also compromises oral hygiene, creating the possibility of a
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primary focus of gingival infection 13 and this can affect general health, bringing more complications both
pre and post kidney transplant [1].

In the study by Liu et al. [33], it was shown that Tacrolimus reduced risks after HT, such as patient
mortality, transplant rejection and hypercholesterolemia. However, it increased the risk of diabetes.
Regarding the pharmacoeconomic analysis, it represented a more cost-effective treatment than CsA for the
prevention of adverse effects after RR [33].

Socioeconomic status and level of education are other aspects that could be related to the high
prevalence of periodontitis in the groups studied. In our study, more than half of the patients (total average
of 61.3%) had only completed elementary school at most in both groups. This is an important finding, as it
may be associated with poor oral hygiene habits, as seen in the study by Petersen & Ogawa [34], in which
many of these patients did not have access to basic oral health care guidelines.

Therefore, efficient dental treatment with good oral hygiene is essential in the pre- and post-
transplant phase to prevent the occurrence of serious infections and favor the survival of the transplanted
organ. In addition to knowledge of general health aspects, dentists must know the correct practical approach
and operative sequences to follow when treating kidney patients. From the first appointment, it is essential
to instill in the patient the importance of proper oral health, explaining the possible complications arising
from untreated oral foci [35].

CONCLUSION

Based on the data collected and the statistical analysis, we can conclude that the TR patients had
periodontitis with a rapid progression characteristic, which showed an influence directly proportional to the
time of transplantation. In addition, the increase in gingival volume, bleeding and plaque index was more
associated with the use of Ciclosporin, compared to patients using Tacrolimus.

The aim of dental treatment in these patients is to detect infectious foci and carry out conservative
treatment. Therefore, basic periodontal therapy and oral health monitoring are necessary in the pre- and
post-kidney transplant period, leading to a satisfactory overall health outcome.
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