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INTRODUCTION
Hypertension is one of the most frequent cardiovascular disorders 
affecting adults and the elder population that increases the risk of 
stroke, coronary heart disease, and heart failure [1]. Hypertension was 
defined by systolic blood pressure ≥140 mmHg or diastolic blood 
pressure ≥90 mm, in accordance with World Health Organisation 
(WHO) and American Heart Association recommendations [2]. The 
risk for cardiovascular disease problems increases at a very high 
percentage about >30%, with the presence of risk factors [3].

Dihydropyridinic CCBs are considered one of the first-line therapeutic 
options to treat hypertension and reduce hypertension related 
cardiovascular morbidity and mortality. These CCB have ability to 
interact with either cardiac or vascular (or both) L-type voltage-
dependent transmembrane calcium channels. The dihydropyridinic 
agents are nifedipine, amlodipine, and felodipine respectively, which 
mostly act as dilating agents at the peripheral vessel level [4].

The prevalence of gingival overgrowth relates to genetic factors, 
age, dosage, duration of intake, and oral hygiene status [5]. GOG 
was reported as a common adverse effect with the usage of different 
classes of calcium channel blocker drugs due to an exuberant 
response by the gingival tissue to various changes between the 
host and environment [6,7].

The CCB drugs are commonly used in the treatment of various 
cardiovascular problems such as unstable angina, hypertension, 
arrhythmias, acute myocardial infarction, and ischaemic heart 
disease due to their easy availability and low cost [8,9].

Nifedipine-associated gingival overgrowth was first reported 
by Lederman D et al., in 1984 [10]. Histologically, gingival tissue 

overgrowth shows an increase in the number of cellular proliferation 
and intercellular actions mainly decreasing the production of matrix 
metalloproteinases which are responsible for collagen degradation 
during tissue homeostasis [11].

Later Lafzi A et al., reported amlodipine-induced gingival enlargement 
[12]. Lombardi T et al., reported gingival hyperplasia in a patient 
treated with felodipine [13]. Although such overgrowths show an 
inflammatory stimulus over the bacterial plaque, susceptibility to the 
other possible systemic factors influences the amount of gingival 
overgrowth in hypertensive patients [14].

Previous studies were carried out in different types of population 
has reported high prevelance of gingival overgrowth with the three 
different CCB [15,16]. Previously, published data available among 
Indian population was scarce with only two cross-sectional studies 
were published regarding the prevalence of gingival overgrowth 
in hypertensive patients using nifedipine and amlodipine [17,18]. 
To the best of our knowledge, no study has been carried out 
to compare the association of use of three CCBs (nifedipine, 
amlodipine, felodipine) with gingival overgrowth.

Thus, the present cross-sectional study was carried out to observe 
the prevalence of gingival overgrowth in hypertensive patients 
consuming three different types of CCB.

MATERIALS AND METHODS
The present cross-sectional study was carried out in the Department 
of Periodontics, Sibar Institute of Dental Sciences, Guntur, Andhra 
Pradesh, India. The study was conducted between September 2020 
and February 2022. The study was approved by an Institutional 
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ABSTRACT
Introduction: Calcium Channel Blockers (CCBs) like Nifedipine 
is the most widely used drug in many countries in the 
management of hypertension, with other drugs also in use like 
Amlodipine, and Felodipine. Gingival hyperplasia is the common 
adverse effect of the three classes of CCBs used commonly as 
dihydropyridine calcium antagonists.

Aim: To compare the effect of three different CBCs on gingival 
overgrowth in hypertensive patients.

Materials and Methods: The present cross-sectional study was 
carried out in the Department of Periodontics, Sibar Institute of 
Dental Sciences, Guntur, Andhra Pradesh, India. The study was 
conducted between September 2020 and February 2022. A total 
of 206 patients with hypertension taking CCBs, were enrolled 
and divided into three groups based on the patient’s medication 
as group I (nifedipine; n=83), group II (amlodipine; n=71) and 
group III (felodipine; n=52). Gingival Overgrowth (GOG) was 
graded and periodontal parameters like Plaque Index (PI), 

Gingival Index (GI), and Probing Pocket Depth (PPD) were 
recorded. One-way analysis of variance and Tukey’s post-hoc 
test were done to evaluate and compare between the groups.

Results: Mean age of the patients in group I was 60.81±4.13 
years, in group II was 62.70±4.19 years, and in group III was 
59.54±3.42 years. No significant difference in PI scores and 
GI scores was seen between the groups. The mean score 
for PPD in group I was 5.91±0.14 mm, in group II score was 
5.76±0.14 mm and in group III the score was 5.13±0.22 mm. 
A statistically significant difference (p<0.001) was observed in 
group I when compared with group II and group III. The mean 
GOG scores in group I, group II, and group III were 3.49±0.22, 
2.98±0.3, and 2.74±0.16, respectively. A statistically significant 
(p=0.001) increase in GOG scores was observed in group I 
followed by group II and group III.

Conclusion: Nifedipine was the most prescribed drug with high 
amount of gingival overgrowth in patients with hypertension, 
compared with amlodipine and felodipine.
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exclusion criteria: Patients without having proper medical records 
for regular visits, patients having the habit of smoking or any form 
of tobacco use, patients who were suffering from other systemic 
diseases, patients who were under medication other than CCB 
that have an impact on the gingival tissues, pregnancy or lactation 
were excluded from the study.

Study Procedure
Intraoral examination was done and periodontal parameters were 
recorded by a single calibrated examiner. Periodontal parameters 
like PI, GI, and PPD were recorded by measuring from the gingival 
margin to the base of the sulcus using the UNC -15 periodontal 
probe (Hu-Friedy, Chicago, USA) [20].

The GOG was assessed by the grading index given by Eva and 
Ingles [21]. The buccal papilla and palatal/lingual papilla were 
measured separately. Grade 0: No overgrowth, firm adaptation 
of the attached gingiva to the underlying alveolar bone; Grade 1: 
early overgrowth, as evidenced by an increase in density of the 
gingiva with marked stippling and granular appearance; Grade 2: 
moderate overgrowth, manifested by an increase in the size of the 
papilla and/or rolled gingival margins; Grade 3: marked overgrowth, 
represented by the encroachment of the gingiva onto the clinical 
crown; Grade 4: severe overgrowth, characterised by a profound 
thickening of the gingiva.

The final grading score was calculated as=Total score/no. of papilla 
measured.

STATISTICAL ANALYSIS
The collected data was stored in Microsoft excel and analysed using 
windows SPSS statistics version 25.0. IBM corp, USA Kruskal-Wallis 
one-way analysis of variance is done for the evaluation of mean 
values for the PI, GI, and PPD. A pair-wise comparison between the 
groups was done using the Tukeys post-hoc test.

RESULTS
Patients suffering from hypertension, irrespective of gender were 
included and divided into three groups based on the patient’s 
medication.

The age of the patients included in the study was between 50-
70 years, with the mean age in group I being 60.81±4.13 years and 
in group II mean age was 62.70±4.19 years, and group III mean 
age was 59.54±3.42 years, respectively. No statistically significant 
difference (p=0.758) was observed in age between the groups. 
Gender distribution in group I was 57 males and 26 females, in 
group II there were 53 males and 18 females and in group III there 
were 41 males and 11 females, respectively [Table/Fig-4].

Ethical Committee (Pr.242/IEC/SIBAR/2020) and an informed consent 
was obtained from patients who are willing to participate in the 
study. Patients suffering from hypertension (systolic blood pressure 
≥140 mmHg or diastolic blood pressure ≥90 mmHg) according to the 
classification of the American heart association were included in the 
study [2].

Sample size calculation: Sample size was determined with an effect 
size of 1.7, α error of 0.05, and a power of 80% was considered [19].

Final sample size of 206 was calculated by using the following formula:

n=
n=2(Za+Z1-β)

2σ2,

Δ2

All the recruited patients were divided into three groups based 
on the type of CCB as group I (n=83; Nifedipine), group II (n=71; 
Amlodipine), and group III (n=52; Felodipine) [Table/Fig-1-3].

[Table/Fig-1]: Nifedipine induced gingival overgrowth.

[Table/Fig-2]: Amlodipine induced gingival overgrowth.

[Table/Fig-3]: Felodipine induced gingival overgrowth.

inclusion criteria: Patients diagnosed with hypertension and under 
antihypertensive therapy for atleast one year, patients above 40 years 
of age, and those who had not undergone any form of periodontal 
treatment in the past six months were included in the study.

Group n mean±SD (years) Se F-value p-value

Nifedipine 83 60.81±4.13 0.45

0.277 0.758Amlodipine 71 62.70±4.19 0.49

Felodipine 52 59.54±3.42 0.47

[Table/Fig-4]: Comparison of mean age between the study groups.
One-way Analysis of Variance; p≤0.05 considered statistically significant

Group n mean±SD Se F-value p-value

Nifedipine 83 1.79±0.38 0.04

0.046 0.955Amlodipine 71 1.81±0.39 0.04

Felodipine 52 1.78±0.5 0.07

[Table/Fig-5]: Comparison of mean Plaque Index (PI) scores between the study 
groups.
One-way Analysis of Variance; p≤0.05 considered statistically significant

The mean PI score in group I was 1.79±0.38, in group II, the score 
was 1.81±0.39, and in group III, the score was 1.78±0.5. When 
PI scores were compared between the groups, there was no 
statistically significant (p=0.955) difference in PI scores observed 
between the groups [Table/Fig-5].
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The mean GI score in group I, group II, and group III were 1.13±0.3, 
1.05±0.3, and 0.98±0.3, respectively. There was a statistically 
significant difference (p=0.021) in group I when compared with 
group II and group III [Table/Fig-6]. Intergroup comparison of GI 
scores showed an increase in group I than in group II and group III, 
which was statistically significant (p=0.05) [Table/Fig-7].

amlodipine, and felodipine) in patients with hypertension. Nifedipine 
and amlodipine taking patients showed greater GI scores, PPD, 
and GOG than patients taking felodipine.

The GOG occurs predominantly due to interaction of the drug within 
the gingival connective tissue, although the pathogenesis was 
concluded as multifactorial [22].

Pathogenic pathways explained for the cause of the enlargement 
were due to the acceleration of intracellular fibroblast growth factor 
and transforming growth factor β. GOG was seen mostly after the 
long-term use of these drugs in the presence of plaque leading 
to the secretion of inflammatory cytokines such as IL-1, IL-8, and 
IL-6 causing increased fibroblasts proliferation leading to collagen 
synthesis [23,24].

Nery EB et al., first observed a high-risk of gingival hyperplasia 
in subjects who were under nifedipine dentate subjects than in 
edentulous subjects [25]. Jorgensen MG conducted a study 
among patients with hypertension who are using amlodipine and 
found that GOG was 3.3% [26]. Later, studies by Lafzi A et al., 
and Karnik R et al., also observed the prevalence of amlodipine 
induced GOG and both have reported 6.3-83% of GOG in 
hypertensive patients [12,17].

Miranda J et al., conducted a cross-sectional study to determine 
the GOG and associated risk factors in nifedipine-treated patients. 
The study found that GOG was higher in nifedipine-taking patients 
when compared with non recievers of the drug [27].

Vidal F et al., conducted a study on the association of CCB use with 
the prevalence of GOG and found that 34% of hypertensive patients 
presented GOG. Among all the three CCBs, Nifedipine was reported 
with 35.2% followed by amlodipine (20.4%) and felodipine (12.5%). 
The study also reported high plaque scores, PPD, and CAL scores 
were associated with GOG in patients with hypertension [28].

According to a study conducted by Karnik R et al., a high prevalence 
of gingival overgrowth was reported in 157 dentate patients with 
hypertension who were using amlodipine with a high-risk ratio due 
to significantly increased plaque and gingival index scores [17].

Similar findings were also reported in a hospital-based study by 
Gopal S et al., where they observed the prevalence of GOG in three 
different types of CCB and found a significantly high in nifedipine-
treated patients (75%) than amlodipine and felodipine [18].

The GI scores were found to be significantly high in all the three 
CCB with more severe gingival inflammation observed in nifedipine 
and amlodipine-taking patients than felodipine. The present study is 
also in agreement with earlier studies where increased GOG scores 
were found in patients who were under nifedipine than amlodipine 
and felodipine [Table/Fig-12] [7,12,15-18,27,28].

Felodipine consuming patients in this study showed less amount 
of GOG than the other CCBs. This observation was by following 
the order of an earlier case reports and a cross-sectional study. 
Young PC et al., presented a case report on GOG in hypertensive 
patient after initiation of felodipine drug and later improved upon 
its discontinuation [29]. Another case reports by Fay AA et al., and 
Sun L et al., presented a clinical and histologic case of felodipine-
influenced GE in an hypertensive patient with type 2 diabetes [30,31]. 
A cross-sectional study conducted by Vidal F et al., in hypertensive 
patients showed that 12.5% of felodipine-taking patients exhibited 
GOG compared to nifedipine (40%) and amlodipine (27.3%) and 
case reports [28].

Group n mean±SD Se F-value p-value

Nifedipine 83 1.13±0.3 0.03

3.948 0.021*Amlodipine 71 1.05±0.3 0.036

Felodipine 52 0.98±0.3 0.04

[Table/Fig-6]: Comparison of mean gingival index scores between the study groups.
One-way Analysis of Variance; p≤0.05 considered statistically significant; *statistical significant

reference group Comparison group mean difference p-value

Nifedipine
Amlodipine 0.08 0.05*

Felodipine 0.15 0.05*

Amlodipine Felodipine 0.07 0.05*

[Table/Fig-7]: Pair-wise comparisons of mean gingival index scores between the 
study groups.
Tukey’s post-hoc tests; p≤0.05 considered statistically significant; *statistical significant

Group n mean±SD (mm) Se F-value p-value

Nifedipine 83 5.91±0.14 0.01

308.51 0.001*Amlodipine 71 5.76±0.14 0.01

Felodipine 52 5.13±0.22 0.03

[Table/Fig-8]: Comparison of mean probing pocket depth between the study groups.
One-way Analysis of Variance; p≤0.05 considered statistically significant; *statistical significance

reference group Comparison group mean difference p-value

Nifedipine
Amlodipine 0.15 0.001*

Felodipine 0.78 0.001*

Amlodipine Felodipine 0.63 0.001*

[Table/Fig-9]: Pair-wise comparisons of mean probing pocket depth between the 
study groups.
Tukey’s post-hoc tests; p≤0.001 considered statistically significant; *Statistical significance

The mean score for PPD in group I was 5.91±0.14, in group II mean 
score was 5.76±0.14 and in group III the score was 5.13±0.22. 
A highly significant difference (p=0.001) in PPD was observed in 
group I when compared with group II and group III [Table/Fig-8]. 
The pair-wise comparisons of mean PPD between the study 
groups show that group I has a highly significant (p=0.001) PPD 
over group II and group III. A significant difference was also found 
in group II in comparison with group III which was statistically 
significant (p=0.001) [Table/Fig-9].

Group n mean±SD Se F-value p-value

Nifedipine 83 3.49±0.22 0.02

174.12 0.001*Amlodipine 71 2.98±0.3 0.03

Felodipine 52 2.74±0.16 0.02

[Table/Fig-10]: Comparison of mean gingival overgrowth scores between the 
study groups.
One-way Analysis of Variance; p≤0.001 considered statistically significant; *statistical significance

reference group Comparison group mean difference p-value

Nifedipine
Amlodipine 0.51 0.001*

Felodipine 0.75 0.001*

Amlodipine Felodipine 0.24 0.001*

[Table/Fig-11]: Pair-wise comparisons of mean gingival overgrowth scores 
 between the study groups.
Tukey’s post-hoc tests; p≤0.001 considered statistically significant; *statistical significance

The mean GOG scores in group I, group II, and group III were 
3.49±0.22, 2.98±0.3, and 2.74±0.16, respectively. There was a 
statistically significant difference (p=0.001) in GOG scores in group I 
was seen followed by group II and group III [Table/Fig-10]. Pair-
wise comparisons of the mean GOG scores of the study groups 
showed that the mean difference between group I and group II was 
0.51, between group I and group III was 0.75, and between group II 
and group III, the mean difference was 0.24 which was statistically 
significant (p=0.001) [Table/Fig-11].

DISCUSSION
The present study has been carried out to measure the severity of 
gingival overgrowth associated with three different CCBs (nifedipine, 
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S. no. author’s name and year place of study number of subjects objective of the study parameters compared Conclusion

1 Miranda J et al., 2001 [27] 
Barcelona, 

Spain

n=212
(65=nifedipine and 
147=healthy)

Prevalence of gingival 
enlargement in nifedipine 
treated patients.

PI, GI, PPD and GO 
Patients taking nifedipine 
are at high-risk for gingival 
enlargement.

2 Kaur G et al., 2010 [7] Netherlands
n=20,636
(patients taking CCB or 
RAS)

Dose and type of CCBs 
on the risk of gingival 
hyperplasia.

Symptomatic gingival 
hyperplasia compared with 
risk factors

Two-fold higher risk of 
gingival hyperplasia in CCB 
users than RAS.

3 Karnik R et al., 2012 [17] Manipal, India
n=157 (dentate adult 
patients using CCB)

Prevalence of amlodipine-
induced GO among elderly 
subjects.

PI, GI and GO
High prevalence of 
amlodipine-associated GO 
was reported.

4 Gopal S et al., 2015 [18] Calicut, India
n=133 (hypertensive 
patients taking CCB)

Prevalence and risk factors 
for GO in patients treated 
with CCB.

PI, GI, PPD and GO
Patients taking nifedipine 
showed a higher frequency 
of GO.

5
Umeizudike KA et al., 
2017 [16]

Nigeria
n=116
(58=CCB and 58=non 
CCB)

Association of CCBs 
with GO in hypertensive 
patients.

PI, GI and GO

The risk of GO is three 
times higher in CCB than 
non CCB users and twice 
higher in amlodipine than 
nifedipine.

6 Vidal F et al., 2018 [28] Brazil
n=160 refractory 
(hypertensive patients 
using CCB)

Association between 
nifedipine, amlodipine and 
felodipine with severity 
of GO.

GO, PPD, CAL, PI and 
BOP

55 patients (34%) has 
GO with high percentage 
in nifedipine (40%) and 
amlodipine (27.3%) than 
felodipine (12.5%) was 
observed. 

7
Ustaoglu G et al., 2020 
[15]

Turkey
n=131 (hypertensive 
patients)

Rate of GO in patients 
treated with ACE inhibitors, 
ARBs and CCBs.

GO, PPD, CAL, PI, GI and 
BOP

All the three types of drugs 
showed with more severity 
in CCB (19.6%) followed 
by ARBs (12.5%) and ACE 
inhibitors (7.5%).

8 Present study

Sibar Institute 
of Dental 
Sciences, 
Guntur, 
Andhra 

Pradesh, India

n=206 (hypertensive 
patients)

Association of three 
types of CCB with GO in 
hypertensive patients.

PI, GI, PPD and GO

All the three types of CCB 
showed GO, with high 
GO in nifedipine group 
patients. Moderate GO was 
observed in amlodipine 
patients and less GO was 
observed in felodipine 
patients.

[Table/Fig-12]: List of previously published studies [7,12,15-18,27,28].
*=Hu-Friedy, Chicago, USA.
†=windows SPSS 25.0 version, IBM corp, USA

Genetic predisposition has been considered to be the other risk 
factor influenced by the metabolism of nifedipine drugs in the gingival 
tissues. MDR-1 gene polymorphisms are said to be associated 
with the modified inflammatory response of host tissues towards 
the drug [32]. In-vitro analysis of the drug action in host tissues is 
by overexpression of c-Myc and Bcl-2 oncoprotein genes in the 
hyperplastic gingival epithelium [33].

Another in-vitro study carried out to observe the effect of amlodipine 
on hyperplastic gingival tissues showed the overexpression of CCR10 
and IL-1A related genes in hyperplastic connective tissue [34].

In this observational study, the predominant drug prescribed by the 
physicians to the patients was nifedipine or amlodipine because 
of their quick action and minimum adverse effects. Felodipine 
was prescribed to less number of patients probably due to cost-
effectiveness compared to nifedipine, drug interactions, and due to 
mild positive inotropic effects.

Limitation(s)
Patients with different stages of hypertension and patients suffering 
from refractory hypertension which presented with serious effects 
on the cardiovascular system were not included. Based on the 
frequency and duration of drug intake, patients were not categorised. 
Personal habits like alcohol consumption, daily physical activities, 
diet, and oral hygiene practices were also not considered. The effect 
of felodipine on GOG was not found to be less significant due to 
less number of patients observed in this study. Future studies are 
recommended to be carried out in a large number of patients to 
address the severity of GOG based on the use of these three CCBs.

CONCLUSION(S)
The present cross-sectional study carried out in patients with 
hypertension to observe the association of CCB with GOG. Age 

and oral hygiene (PI) were similar in all the patients, although 
nifedipine and amlodipine taking patients showed increased GOG 
than the patients who are under felodipine. Felodipine can be 
considered as an alternative medication for hypertension to reduce 
GOG with periodic periodontal health maintenance.
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