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ABSTRACT
Periodontal infections can act as focus of infection, aggravating
the immunocompromised state of End Stage Renal Disease
patients (ESRD).

Aim: Evaluation of the periodontal health status of ESRD patients
undergoing haemodialysis and establishing the underlying
association between renal failure and periodontal disease.

Material and Methods: Eighty control and test subjects were
included in the study, after matching age and sex. Creatinine
and GFR were measured in each patient. Oral hygiene index-
Simplified (OHI-S), Gingival Index (Gl), Pocket Depth (PD) and
Clinical Attachment Level (CAL) were recorded as periodontal
parameters to assess the correlation between the subjects of
the two groups. Further, the test group was divided into three
sub—groups, on basis of duration, as less than 6 months, from 6
months to one year and more than one year.

Statistical Analysis: Student’s t — test and ANOVA were used to
analyze the inter—group and intragroup comparisons.

Results: Statistical significant difference was observed for all
periodontal parameters between the test and control group.
However, difference amongst periodontal parameters on basis
of duration of haemodialysis was seen between the subgroups of
test subjects, it was not found to be statistically significant.

Conclusion: Severity of periodontal diseases in ESRD patients
undergoing haemodialysis majorly affected due to debilitating
condition of the subjects. Dialysis vintage has only a small role
to play in worsening of the condition. Further research is needed
to potentiate the establishment of two-way relationship between
renal disease and periodontal condition.
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INTRODUCTION

Slow progression to End Stage Renal Disease (ERSD) has led
to underdiagnosis and under treatment of patients, leading to
irreversible nephron damage. Chronic loss of renal function alters
the normal homeostatic mechanism of electrolyte balance. Artificial
dialysis is a means by which excessive toxic and nitrogenous waste
products are excreted from the blood, to prolong the life span. It
is challenging for these individuals to attain an adequate health
status [1,2]. Glomerular filteration rate is considered as a gold
standard for assessing renal function. End stage renal failure can be
associated with various clinical findings like hyposalivation, impaired
immunity and wound healing, alveolar bone destruction due to renal
osteodystrophy and a general state of disability, attributed to un-
acceptable oral hygiene practices [3,4]. Risk factors like diabetes,
hypertension, SLE are common predisposing factors to periodontal
disease and end stage renal condition, having biologically plausible
common risk mediators involved infection and inflammation. Various
studies reflect the positive association between debilitating condition
of end stage renal disease and periodontal disease progression [5-7].
However, few authors like Castillo et al found no correlation between
ERSD and periodontitis [8]. Therefore, a cross- sectional study was
designed to evaluate the clinical periodontal status of ESRD patients
undergoing haemodialysis, for exploring the underlying association
between renal failure and periodontal disease.

MATERIAL AND METHODS

Study Population

A total of 80 subjects were included in the present study. Subjects
were divided into two groups, test and control. Test group consisted
of 40 (males = 13, females = 27; mean age = 38.03+ 7.41 ) end

stage renal disease patients (ESRD), who were undergoing haemo-
dialysis in Safdarjung Hospital, New Delhi, India. According to
outcome quality of kidney disease, ESRD subjects were selected
on basis of glomerular filteration rate of <15 ml/min/1.73m?2. After
matching age and sex, 40 control subjects (male = 14, female = 26;
mean age=40.55 + 5.45) with normal GFR values, who reported for
professional oral care to the dental OPD of ITS — Centre for Dental
Sciences and Research, Muradnagar, Uttar Pradesh, India, were
recruited in the study. Informed consents were obtained from all the
subjects. Exclusion criteria were history of periodontal therapy or
the use of antibiotics during the last 3 months prior to examination,
pregnancy or lactation.

To determine the effect of duration of dialysis on the periodontal
health status of subjects in test group, it was further divided into
three Groups: 1) subjects receiving dialysis for less than 6 months;
2) subjects on dialysis for 6 months to 1 year; 3) subjects on dialysis
for more than 1 year.

Renal Parameters

Serum GFR and creatinine values were calculated from each subject
in the study, by withdrawing 10 ml of blood through venipuncture
from anticubital fossa. GFR was calculated using MDRD equation:
186 x (Creat/88.4)-1.154 x (Age)-0.203 x (0.742, if female) x (1.210,
if black).

Periodontal Parameters

Experimental design was explained to all the participants. Oral
hygiene index-simplified by Greene and Vermillion (OHI-S) [9] and
Gingival Index which was introduced by Loe and Silness (Gl) [10]
were assessed. Full mouth periodontal charting for Probing Depth
(PD) and Clinical Attachment Level (CAL) at six sites on each tooth
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were done with a periodontal probe rounded to the nearest whole
millimetre reading. Periodontal investigations were carried out by
two trained dentists under sufficient illumination. Elaborated dental
and medical history, oral hygiene practice, personal habits and
educational level were also recorded by taking detailed interviews
of the subjects.

STATISTICAL ANALYSIS

All statistical analysis was done using SPSS statistical software
package. Student’s t-test was used to analyze the intergroup
difference between the means, by regarding all the parameters.
One way analysis of variance (ANOVA) was used to determine the
significance between subgroups of the test group. All analysis were
done at 0.05 level of significance.

RESULT

Mean and standard deviation (SD) values for Creatinine, GFR, OHI-S,
Gl, PD and CAL have been shown in [Table/Fig-1]. Statistically
significant differences were observed for all the parameters in the
intergroup comparison. (Creatinine: t = -14.51, p = 0.00; GFR: t =
20.91, p =0.00; OHI-S: t =-9.47 , p = 0.00; Gl: t = -7.91, p = 0.00;
PD: t= -6.96, p= 0.00; CAL: t= -8.19, p = 0.00).

Mean and standard deviation for age, OHI-S, Gl, PD, CAL on basis of
duration of haemodialysis have been shown in [Table/Fig-2]. Although
difference existed between the values of the subgroups, it was not
found to be statistically significant. (Age: p = 0.80; OHI-S: p = 0.81;
Gl: p = 0.23; PD: p = 0.21; CAL: p = 0.16) This meant that with
increased duration of haemodialysis, oral hygiene status of patients
Worsen due to their medically compromised state, attributing to
periodontal destruction.

Subjects in our study represented a sample of Indian population,
with values of OHI-S and Gl for the control group (1.69 + 0.55 and
1.17 +0.40 respectively), indicating a fair hygiene status and gingiva
health near to normal, amongst subjects who were intended to
have routine personal oral practices. However, Hygiene Status and
Gingival Index (3.59 + 1.15 and 1.91 + 0.44 respectively) for the
test group were poor, owing to the debilitating condition of patients,
which restricted the mechanical plaque control and worsened the
oral hygiene.

Parameters control test t - value p - value
creatinine 0.94 +0.17 13.93 + 5.66 -14.51 0.00
GFR 88.88 +25.23 | 4.99 +2.58 20.91 0.00
OHI-S 1.69 + 0.55 359+ 1.15 -9.47 0.00
Gl 1.17 £ 0.40 1.91 +£0.44 -7.91 0.00
PD 212 +0.41 2.82 +0.49 -6.96 0.00
CAL 243 +0.33 3.40 +0.68 -8.19 0.00

[Table/Fig-1]: Mean and standard deviation (SD) values for control and test group.

n age OHI-S Gl PD CAL

0- 6 months {12 |39 + 8.31 3.49£1.13 1.73£0.48|2.63 £ 0.40|3.14 £ 0.79

6months -
1year 13 (37 + 7.61 3.76 £1.16 |2.02 + 0.37 |2.95 + 0.51|3.65 + 0.53
> 1 year 15(38.13 £ 6.87 |3.53 + 1.13 [1.97 +£ 0.46 [2.88 + 0.52(3.40 + 0.65

[Table/Fig-2]: Mean and standard deviation (on basis of duration of haemodialysis)

DISCUSSION

Every ESRD patient receiving haemodialysis is suitable for renal
transplant, as it is the best treatment option for restoring patient’s
normal lifestyle. But, to find a kidney of choice for transplantation
may have a waiting period, in which patients remain in an
immunocompromised state. Their oral hygiene is neglected, as
it a secondary concern for the patient. As these patients are in a
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prolonged state of chronic kidney failure, it results in uremic syndrome
which is associated with immune dysfunction, including defects in
lymphocyte and monocyte functions [11]. The oral infections can
act as a focal infection during this period and they therefore require
adequate attention [12]. Page revealed that periodontal disease acts
as a reservoir for gram negative bacteria and bacterial inflammatory
mediators like TNF- a, PGE 2, IL- 1B, which affects the systemic
status of a being [13]. The response to periodontal pathogens
triggers tissue destructive immune-inflammatory response this
leads to simultaneous creation of secondary systemic inflammatory
burden and systemic dissemination of periodontal pathogens and
their locally produced products like lipopolysacchride, cytokines, etc
[14,15]. On the other side, Yamalik et al., demonstrated information
obtained by 22 haemodialysis centres in 12 countries; 50% of them
did not suggest that periodontal disease was the source of infection
[16].

However, in accordance to our study, Kitsou et al., [17] found that
a majority of haemodialysis patients were not able to brush their
teeth often. Galili et al., [18] also revealed that patients undergoing
haemodialysis had significantly lower moods for oral care and were
less intense for oral hygiene than Controls. Furthermore, Tollfsen et
al., [19] also found significantly more plaque and gingival indices
in haemodialysis patients than in the transplanted ones. Increased
levels of plague have also been reported for haemodialysis
populations in various countries, including Brazil, Canada, Spain
and the United States [3,8,20-22].

Some authors have reported that the prevalence of periodontal
disease was also higher in patients on haemodialysis but these
reports were poorly substantiated, as they either lacked a control
group or included other diseases such as severe gingivitis under the
title of periodontal disease [21, 23]. Increased prevalence and severity
of periodontitis was also found, as a measure of increased pocket
depth and attachment loss in a study which was done on ESRD
patients on HD maintenance therapy, who received periodontal
examinations in the Third National Health and Nutrition Survey
(NHANES Ill) [24]. Chuang et al., [25] reported increased periodontal
disease, as was measured by the Community Periodontal Index in
adults receiving haemodialysis. Moreover, Duran et al., [26] found
increased amount of periodontitis in ESRD patients on haemodialysis
in Turkey. However, in contrast to our findings, Marakoglu et al., [27]
found no increase in periodontitis in ESRD patients as compared
to a group of age and sex matched control subjects. Castillo et al.,
[8] assessed the periodontal status of ESRD patients receiving HD
and found no increase in periodontal indices as compared to case-
matched controls. Queiroz et al., [28] opined that most patients
undergoing dialysis presented precarious oral hygiene, periodontal
inflammation, and bone alterations, irrespective of the duration of
dialysis or bone metabolism.

An increase in OHI-S, PD and CAL values was observed, as a trend
with increasing duration of patients undergoing dialysis, although
it was statistically insignificant. This observation affirmed that the
negligence of oral hygiene led to long standing plague accumulation
and henceforth, to periodontal destruction in chronic haemodialysis
state. As support to our finding, no correlation between increased
gingival inflammation and occurrence of periodontitis was
reported by various other authors [21,27,29]. Some recent studies
suggested that effective periodontal therapy may decrease systemic
inflammation and endothelial dysfunction. Therefore, periodontitis
in renal haemodialysis populations may be a reversible source
of systemic inflammation that can be managed through effective
periodontal therapy [30].

Our study its one of is kind conducted in the Indian population,
representing the mental state of patients under debilitating condition,
supporting the existence of interplay between renal condition and
oral health and potentiating the existence of relationship between
ESRD patients receiving haemodialysis and their periodontal

2349



Mehak Chhokra et al., Association of Chronic Periodontitis and Chronic Renal Failure Patients — A Cross Sectional Study

condition, with leading cause being ignorance of oral hygiene mea-
sures, poor plague control regime, lack of motivation and neglect
towards incorporation of professional oral care for these patients.
Regular dental check ups, periodic reinforcement of oral hygiene
measures and instructions and maintenance of recall visits can help
in improving the oral status of these patients.

CONCLUSION

Findings of this study support the hypothesis that the conditions of
chronic renal failure and periodontitis are interlinked. ESRD patients
receiving haemodialysis were observed to have poor plaque,
gingival and periodontal status as compared to Controls. However,
duration vintage of dialysis has a limited role to play in the severity
of periodontitis.

Further, studies with larger sample sizes can be carried out in a
cross sectional manner. Eradication of the confounding variables
such as diabetes, mellitus, smoking, degree and longer duration
of medical management of renal failure complications, may help in
achieving more reliable relationship in periodontal condition of ESRD
patients receiving haemodialysis.

REFERENCES

[1] Rose, BD, Black, RM. Manual of Clinical Problems in Nephrology, Little, Brown,
Boston, 1988; 371.

[2] De Rossi SS, Glick M. Dental considerations for the patient with renal disease

receiving hemodialysis. J. Am Dent Assoc. 1996; 12: 211-19.

Klassen JT, Krasko BM. The dental health status of dialysis patients. J Can Dent

Assoc. 2002;68:34-38.

Proctor R, Kumar N, Stein A, Moles D, Porter S. Oral and dental aspects of

chronic renal failure. J Dent Res. 2005;84:199-208.

[5] Fisher MA, Taylor GW, Papapanou PN, Rahman M, Debanne SM. Clinical

and serologic markers of periodontal infection and chronic kidney disease. J

Periodontol. 2008;79:1670-78.

Borawski J, Wilczynska-Borawska M, Stokowska W, Mysliwiec M. The periodontal

status of pre-dialysis chronic kidney disease and maintenance dialysis patients.

Nephrol Dial Transplant. 2007;22:457-64.

Kshirsagar AV, Moss KL, Elter JR, Beck JD, Offenbacher S, Falk RJ. Periodontal

disease is associated with renal insufficiency in the Atherosclerosis Risk In

Communities (ARIC) study. Am J Kidney Dis. 2005;45:650-57.

Castillo A, Mesa F, Lie'bana J, et al. Periodontal and oral microbiological status of

an adult population undergoing haemodialysis: A cross-sectional study. Oral Dis.

2007;13:198-205.

Greene JC, Vermillion VR. The simplified oral hygiene index. J Am Dent Assoc.

1964 Jan;68:7-13.

[3

=

[4

=

6

-

[7

—

8

—

[9

—

(o]
1]

2]
(3]

4]
8]

[16]

N7

8]

(9l
[20]
[21]

[22]

[23]
[24]

[25]

[26]
[27]

[28]

[29]

[30]

www.jcdr.net

Loe H. The gingival index, the plague index and the retention index systems. J
Periodontol. 1967;38:610-16.
Cohen G, Haag-Weber M, Horl WH .
1997,62: s79-s82.

Newman HN. Focal infection. J Dent Res. 1996;75:1912.

Page R. The pathobiology of periodontal diseases may effect systemic diseases:
Inversion of a paradigm. Ann Periodontol. 1998; 3:108-20.

Loos BG. Systemic markers of inflammation in periodontitis. J Periodontol.
2005;76:2106-15.

Offenbacher S, Beck JD. A perspective on the potential cardioprotective benefits
of periodontal therapy. Am Heart J. 2005;149:950-54.

Yamalik N, Delibasi L, Culay H, Caglayan E, Haberal M, Cagalayan G. The
histological investigation of gingiva from patients with chronic renal failure,
renal transplants and periodontitiss: A light and electron microscopic studly.
J periodontol. 1991; 62: 7: 737-44.

Kitsou VK, Konstantinidis A, Siamopoulos KC. Chronic renal failure and periodontal
Disease. Renal failure 2000; 22(3), 307-18.

Galili D, Kaufman E, Leviner E, Lowental U. The attitude of chronic hemo dialysis
patients toward dental treatment. Oral Surg, Oral Med, Oral Pathol. 1983;56:
602-04.

Tollefsen T, Johansen JR. Periodontal status in patients before and after renal
allotransplantation. J Periodont Res. 1985; 20:227-36.

Souza CRD, Liberio SA, Guerra RNM. Assessment of periodontal condition of
kidney patients in hemodialysis. Rev Assoc Med Bras. 2005; 51: 285-89.
Naugle K, Darby ML, Bauman DB, Lineberger LT, Powers R. The oral health
status of individuals on renal dialysis. Ann Periodontol. 1998; 3: 197-205.
Gavalda C, Bagan JV, Scully C, Silvestre FJ, Milian MA, Jimenez Y. Renal
hemodialysis patients: oral, salivary, dental and periodontal findings in 105 adult
cases. Oral Dis. 1999;5: 299-302.

Locsey L, Alberth M, Mauks G. Dental management of chronic hemodialysis
patients. Int Urol Nephrol. 1986; 18:211-13.

Yoshino M, Craig RG, Kuhiman MK, et al. Prevalence of periodontitis in
haemodialysis (HD) patients at 2 sites. J Am Soc Nephrol. 2005;16: F-PO781.
Chuang S-F, Sung J-M, Kuo S-C, Huang J-J, Lee S-Y.Oral and dental mani-
festations in diabetic and nondiabetic uremic patients receiving hemodialysis.
Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2005;99: 689-95.

Duran |, Erdemir EO. Periodontal treatment needs of patients with renal disease
receiving haemodialysis. Int Dent J. 2004;54: 274-78.

Marakoglu IK, Gursoy KD, Demirer S, Sezer H. Periodontal status of chronic renal
failure patients receiving hemodialysis. Yonsei Med J 2003;44: 648-52.

Queiroz SM, Amorim AG, Andrade AL, MA, Freitas RA, Galvao HC. Influence of
dialysis duration and parathyroid hormone on the clinical and radiographic oral
conditions of pre-transplant patients with chronic kidney disease. Braz J Oral Sci.
2013;12(2):125-31.

Al-Wahadni A, Al-Omari MA. Dental diseases in a Jordanian population on renal
dialysis. Quintessence Int. 2003;34:343-47.

Craig RG, Peter Kotanko P.Periodontitis and the End-Stage Renal Disease Patient
Receiving Hemodialysis Maintenance Therapy. Compend 2009;30:8.

Immune dysfunction in uremia. Kidney Int.

PARTICULARS OF CONTRIBUTORS:

1. Final year PG Student, ITS-CDSR, Muradnagar, India.
2. Intern, ITS-CDSR, Muradnagar, India.

3. HOD and Professor, ITS-CDSR, Muradnagar, India.
4. Professor, ITS-CDSR, Muradnagar, India.

5. Reader, ITS-CDSR, Muradnagar, India.

NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Dr. Mehak Chhokra,
230-Himgiri Appts, Vikas Puri, New Delhi-18, India.
E-mail: mehakchhokra@gmail.com

FINANCIAL OR OTHER COMPETING INTERESTS: None.

2350

Date of Submission: Feb 22, 2013
Date of Peer Review: May 15, 2013
Date of Acceptance: Aug 08, 2013
Date of Publishing: Oct 05, 2013

Journal of Clinical and Diagnostic Research. 2013 Oct, VolI-7(10): 2348-2350



