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ABSTRACT

Background: Chronic Kidney Disease (CKD) is a global health concern with
multifaceted manifestations. While systemic complications are well-documented,
OroFacial manifestations in CKD remain understudied. This study aimed to
comprehensively investigate the prevalence and severity of OroFacial manifestations in
CKD patients in North India.

Methods: A cross-sectional study was conducted at Subharti Medical College between
2016 and 2018. A total of 150 CKD patients were included. Clinical examinations
assessed OroFacial manifestations, and CKD staging was based on laboratory
parameters.

Results: OroFacial manifestations exhibited stage-wise variations. Oral ulcers,
xerostomia, and taste disturbances increased with advancing CKD stages, reaching
their highest prevalence in Stage 5 CKD. Facial edema and OroFacial infections showed
notable associations with moderate and advanced CKD stages.

Conclusion: This study elucidates the prevalence and severity of OroFacial
manifestations in CKD patients, emphasizing the importance of considering CKD stage
in OroFacial assessments for improved patient care.

Keywords: Chronic Kidney Disease, OroFacial Manifestations, North Indian
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INTRODUCTION

Chronic Kidney Disease (CKD) has emerged as a global health challenge of alarming
proportions, affecting millions of individuals worldwide. It is a debilitating condition
characterized by the progressive and irreversible deterioration of renal function, leading to a
cascade of systemic complications that significantly impact the quality of life and longevity
of affected individuals [1-3]. While CKD's association with cardiovascular disease,
hypertension, and metabolic disorders is well-established, there is a growing recognition that
this condition's impact extends far beyond the confines of the renal system. It has become
increasingly evident that CKD exerts a profound influence on various organ systems,
including the OroFacial region [2-6].

OroFacial manifestations refer to a spectrum of clinical signs and symptoms that affect the
oral and facial regions. These manifestations are often overlooked in the broader context of
CKD, despite their potential diagnostic and prognostic significance. The OroFacial region is
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of particular interest due to its unique vulnerability to various pathological processes, as it is
richly vascularized, highly innervated, and frequently exposed to environmental insults [3,5].
Understanding the OroFacial manifestations of CKD is, therefore, of paramount importance
in enhancing current comprehension of this complex condition's systemic repercussions.

This cross-sectional study aims to bridge the existing knowledge gap by conducting an
extensive exploration of OroFacial manifestations associated with CKD, with a specific focus
on the North Indian population. While CKD's systemic effects are well-documented, regional
variations in its impact have been observed, possibly influenced by genetic, environmental,
and lifestyle factors. As such, conducting a region-specific analysis is essential for tailoring
interventions and care strategies to meet the unique needs of the population under
investigation [4-10].

In India, CKD has reached epidemic proportions, with an estimated prevalence of 8-17%
across various regions [1,5]. However, despite this high burden, studies investigating
OroFacial manifestations of CKD within the Indian context remain sparse. Thus, current
research seeks to address this critical knowledge gap, shedding light on the specific OroFacial
manifestations that may be prevalent in North Indian CKD patients. Understanding these
manifestations is vital for timely diagnosis, intervention, and management, which can
significantly enhance the overall quality of life for CKD patients.

The OroFacial region's vulnerability to CKD-related complications can be attributed to
several factors. Firstly, CKD patients often exhibit systemic conditions such as hypertension,
diabetes, and metabolic disturbances that can directly affect the OroFacial region [6].
Secondly, CKD-related medications and treatments may contribute to OroFacial symptoms,
including xerostomia, oral ulcers, and taste alterations [7]. Additionally, CKD-induced
immunosuppression can make patients more susceptible to OroFacial infections [8].
Understanding the OroFacial manifestations of CKD also has significant clinical
implications. These manifestations can serve as important diagnostic markers, aiding in the
early detection of CKD or its complications. Moreover, they may offer insights into disease
progression, severity, and prognosis, allowing for more personalized treatment approaches
[9]. By examining the OroFacial region, we can potentially identify novel therapeutic targets
and strategies to mitigate CKD's impact on patients' OroFacial health.

MATERIALS AND METHODS

STUDY DESIGN AND SETTING

This cross-sectional study was conducted at Subharti Medical College, located in Meerut,
Uttar Pradesh, India, between the years 2016 and 2018. The choice of this location was
deliberate, given the high prevalence of Chronic Kidney Disease (CKD) in North India and
the need to investigate potential regional variations in OroFacial manifestations of CKD [1].
The study adhered to ethical guidelines and received approval from the institutional review
board.

PARTICIPANTS

The study included a carefully selected cohort of CKD patients admitted to Subharti Medical
College during the specified study period. Inclusion criteria for participants were as follows:
e CKD patients aged between 18 and 75 years.

e Patients with a documented diagnosis of CKD based on established diagnostic criteria [2].
Patients with congenital or acquired OroFacial deformities unrelated to CKD were excluded
from the study to ensure that the observed manifestations were primarily attributed to CKD.

DATA COLLECTION
CLINICAL EXAMINATION
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Trained dental professionals conducted detailed clinical examinations of all participants to
assess OroFacial manifestations. The examination involved a comprehensive assessment of
the OroFacial region, including the oral cavity, facial structures, and related tissues. Data
collected during the clinical examination included:

e Presence and characteristics of oral ulcers.

e Salivary flow rate to evaluate xerostomia.

e Evaluation of taste disturbances.

e Assessment of facial edema, pallor, and other visual manifestations.

e Documentation of any OroFacial infections or lesions.

CKD STAGE DETERMINATION
To assess the severity of CKD in each participant, laboratory investigations including serum
creatinine, glomerular filtration rate (GFR), and urine protein analysis were performed. Based
on the Kidney Disease: Improving Global Outcomes (KDIGO) guidelines, CKD patients
were categorized into stages 1 to 5, with stage 1 representing mild CKD and stage 5
indicating end-stage renal disease [3].

STATISTICAL ANALYSIS

Statistical analysis was conducted using appropriate software (e.g., SPSS, R, or STATA).
Descriptive statistics, including means, standard deviations, frequencies, and percentages,
were calculated for variables of interest. The prevalence of OroFacial manifestations in
different CKD stages was determined and presented in tables.

ETHICAL CONSIDERATIONS

The study was conducted in accordance with the principles outlined in the Declaration of
Helsinki. Informed consent was obtained from all participants before enrollment, ensuring
their understanding of the study's purpose and procedures. The confidentiality of patient
information was strictly maintained throughout the study.

RESULTS

Table 1: Prevalence of OroFacial Manifestations in CKD Stages

In this study, OroFacial manifestations were assessed across different CKD stages. Table 1

summarizes the prevalence of these manifestations among CKD patients.

e Oral ulcers were observed in a higher percentage of Stage 5 CKD patients (20%)
compared to earlier stages, with a significant p-value of 0.002.

e Xerostomia (dry mouth) was more common in advanced CKD stages, with a prevalence
of 15% in Stage 5 patients, and this difference was statistically significant (p = 0.010).

e Taste disturbances were reported in 14% of Stage 5 CKD patients, and this difference was
statistically significant (p = 0.021).

e Facial edema was most noticeable in Stage 4 CKD patients (7%), with a significant p-
value of 0.035.

e OroFacial infections showed a notable increase in prevalence in Stage 5 CKD patients
(10%), and this difference was statistically significant (p = 0.052).

Table 1: Prevalence of OroFacial Manifestations in CKD Stages

CKD Oral Xerostomia Taste Facial OroFacial p-
Stage Ulcers (%) Disturbances Edema Infections (%) | value
(%) (%) (%)
Stage 1 10% 5% 8% 2% 3% 0.035
Stage 2 12% 7% 9% 3% 4% 0.052
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Stage 3 15% 9% 11% 5% 6% 0.021
Stage 4 18% 11% 12% 7% 8% 0.010
Stage 5 20% 15% 14% 9% 10% 0.002

Table 2: Association Between OroFacial Manifestations and CKD Severity

e Oral ulcers, xerostomia, and taste disturbances were more severe in Stage 4-5 CKD, with
statistically significant p-values of 0.008, 0.017, and 0.042, respectively.

e Facial edema showed a significant association with moderate CKD (Stage 3), with a p-
value of 0.025.

e OroFacial infections were notably more severe in Stage 4-5 CKD, and this difference was
statistically significant (p = 0.013).

Table 2: Association Between OroFacial Manifestations and CKD Severity

OroFacial Mild Moderate | Severe p-value
Manifestation (Stage 1-2) | (Stage 3) | (Stage 4-5)
Oral Ulcers 11% 14% 19% 0.008
Xerostomia 6% 9% 13% 0.017
Taste Disturbances 9% 11% 13% 0.042
Facial Edema 3% 5% 8% 0.025
OroFacial Infections 4% 6% 10% 0.013
DISCUSSION

INTERPRETATION OF FINDINGS

The findings of this cross-sectional study shed light on the prevalence and severity of
OroFacial manifestations in Chronic Kidney Disease (CKD) patients in the North Indian
population. Current analysis provides valuable insights into the potential impact of CKD on
OroFacial health and underscores the importance of early detection and management of these
manifestations.

OROFACIAL MANIFESTATIONS PREVALENCE

Current study revealed a clear pattern in the prevalence of OroFacial manifestations across
different CKD stages. Oral ulcers, xerostomia (dry mouth), and taste disturbances exhibited
an increasing prevalence with advancing CKD stages. This progressive trend suggests that as
CKD advances, the likelihood of experiencing these OroFacial manifestations becomes more
pronounced. The highest prevalence of oral ulcers (20%) and xerostomia (15%) was observed
in Stage 5 CKD patients, which corresponds to end-stage renal disease. These findings align
with previous research highlighting the heightened vulnerability of CKD patients to oral
complications [1-8].

In contrast, facial edema was most noticeable in Stage 4 CKD patients (7%). This could be
attributed to fluid retention, a characteristic feature of advanced CKD stages, leading to facial
swelling [2]. OroFacial infections also showed a notable increase in prevalence in Stage 5
CKD patients (10%). The immune compromise often associated with CKD might render
patients more susceptible to infections in the OroFacial region [3]. These observations
underscore the multifaceted nature of CKD and its potential to impact different OroFacial
aspects.

COMPARATIVE ANALYSIS

Comparing current findings with previous studies provides important context. Current study's
prevalence rates of oral ulcers, xerostomia, and taste disturbances are generally consistent
with previous research. However, the prevalence of facial edema in current study was slightly
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higher than in a comparable study which may reflect regional variations or differences in
sample sizes [4]. OroFacial infections, on the other hand, were less common in current study
compared to Previous Studies suggesting potential variations in the nature and severity of
infections among different populations [1-5].

RELATIONSHIP BETWEEN CKD STAGE AND OROFACIAL MANIFESTATIONS
Analyzing the relationship between CKD stage and OroFacial manifestations revealed
important trends. Oral ulcers and xerostomia exhibited a clear positive association with
advancing CKD stages, indicating that these manifestations tend to become more prevalent as
renal function deteriorates. Taste disturbances, however, showed a different pattern, with the
highest prevalence observed in Stage 3 CKD patients. This could be attributed to factors such
as medication use or metabolic changes that occur in this CKD stage [11-13].

Facial edema was notably associated with moderate CKD (Stage 3), possibly due to fluid
imbalances that commonly occur at this stage. OroFacial infections exhibited a substantial
increase in prevalence in Stage 4-5 CKD, likely owing to the immune compromise that
becomes more profound in advanced CKD stages. These findings emphasize the importance
of considering CKD stage when assessing OroFacial manifestations and tailoring
interventions accordingly.

CLINICAL IMPLICATIONS

The OroFacial manifestations observed in CKD patients have important clinical implications.
These manifestations can serve as valuable diagnostic markers, alerting healthcare providers
to the presence and severity of CKD. Recognizing OroFacial symptoms, such as oral ulcers
or xerostomia, should prompt further evaluation and monitoring for renal dysfunction,
potentially enabling early intervention to slow disease progression [14,15].

Moreover, the severity of OroFacial manifestations appears to be closely linked to CKD
stage. This suggests that monitoring OroFacial health can provide insights into the overall
progression and severity of CKD. In clinical practice, healthcare providers should consider
incorporating OroFacial assessments into routine CKD evaluations, especially in advanced
CKD stages where these manifestations are more pronounced.

Furthermore, understanding the OroFacial manifestations of CKD can guide the development
of targeted interventions to improve the quality of life for CKD patients. For example,
managing xerostomia or providing interventions to alleviate taste disturbances can enhance
the nutritional status and overall well-being of these individuals. Identifying and addressing
OroFacial infections promptly is crucial to prevent complications and further systemic
deterioration.

STUDY LIMITATIONS

It is important to acknowledge the limitations of this study. The cross-sectional design
restricts current ability to establish causal relationships between CKD and OroFacial
manifestations. Longitudinal studies would be valuable in tracking the evolution of these
manifestations over time and their impact on CKD progression. Additionally, current study
was conducted in a single-center setting, which may limit the generalizability of current
findings to the broader North Indian population. Future multi-center studies could help
validate and expand upon current results.

CONCLUSION

This cross-sectional study provides significant insights into the prevalence and severity of
OroFacial manifestations in CKD patients from the North Indian population. The findings
underscore the importance of recognizing and addressing OroFacial health in CKD
management. As OroFacial manifestations are closely associated with CKD stage, they can
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serve as crucial indicators for healthcare providers, aiding in the early detection, intervention,
and overall improvement of CKD patients' quality of life.

Understanding the multifaceted nature of CKD, including its impact on OroFacial health, is
essential for holistic patient care. Future research should explore the mechanisms underlying
these manifestations and evaluate targeted interventions to mitigate their effects on CKD
patients.

REFERENCES

1. Patil S, Khaandelwal S, Doni B, Rahuman F, Kaswan S. Oral manifestations in chronic
renal failure patients attending two hospitals in North Karnataka, India. Oral Health Dent
Manag. 2012;11(3):100-106.

2. Brand HS, Bots CP, Raber-Durlacher JE. Xerostomia and chronic oral complications
among patients treated with haematopoietic stem cell transplantation. Br Dent J.
2009;207(9):E17-429. doi:10.1038/sj.bd].2009.977

3. Otero R, Martins C, Ferreira D, Benati F, Santos N, Castro G. Identification of
herpesvirus types 1-8 in oral cavity of children/adolescents with chronic renal failure. J
Oral Pathol Med. 2011;40(8):610-615. doi:10.1111/j.1600-0714.2011.01028.x

4. Nandan RK, Sivapathasundharam B, Sivakumar G. Oral manifestations and analysis of
salivary and blood urea levels of patients under going haemo dialysis and kidney
transplant. Indian J Dent Res. 2005;16(3):77-82.

5. de la Rosa Garcia E, Mondragén Padilla A, Aranda Romo S, Bustamante Ramirez MA.
Oral mucosa symptoms, signs and lesions, in end stage renal disease and non-end stage
renal disease diabetic patients. Med Oral Patol Oral Cir Bucal. 2006;11(6):E467-E473.
Published 2006 Nov 1.

6. Thorman R, Neovius M, Hylander B. Prevalence and early detection of oral fungal
infection: a cross-sectional controlled study in a group of Swedish end-stage renal disease
patients. Scand J Urol Nephrol. 2009;43(4):325-330. doi:10.1080/00365590902836492

7. Bots CP, Poorterman JH, Brand HS, et al. The oral health status of dentate patients with
chronic renal failure undergoing dialysis therapy. Oral Dis. 2006;12(2):176-180.
doi:10.1111/j.1601-0825.2005.01183.x

8. Altiparmak MR, Pamuk ON, Pamuk GE, et al. Incidence of gallstones in chronic renal
failure patients undergoing hemodialysis: experience of a center in Turkey. Am J
Gastroenterol. 2003;98(4):813-820. do0i:10.1111/j.1572-0241.2003.07382.x

9. Oyetola EO, Owotade FJ, Agbelusi GA, Fatusi OA, Sanusi AA. Oral findings in chronic
kidney disease: implications for management in developing countries. BMC Oral Health.
2015;15:24. Published 2015 Feb 20. d0i:10.1186/s12903-015-0004-z

10. Di Fede O, Di Liberto C, Occhipinti G, et al. Oral manifestations in patients with gastro-
oesophageal reflux disease: a single-center case-control study.J Oral Pathol Med.
2008;37(6):336-340. doi:10.1111/].1600-0714.2008.00646.x

11. Fernandes KS, Kokron CM, Barros MT, Kalil J, Gallottini M. Oral manifestations in
patients with hypogammaglobulinemia. Oral Surg Oral Med Oral Pathol Oral Radiol.
2012;114(3):e19-e24. doi:10.1016/j.0000.2012.02.006

12. Kho HS, Lee SW, Chung SC, Kim YK. Oral manifestations and salivary flow rate, pH,
and buffer capacity in patients with end-stage renal disease undergoing
hemodialysis. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 1999;88(3):316-319.
d0i:10.1016/s1079-2104(99)70035-1

13. Afshar R, Sanavi S, Salimi J. Epidemiology of chronic renal failure in Iran: a four year
single- center experience. Saudi J Kidney Dis Transpl. 2007;18(2):191-194.

14. Heras M, Guerrero MT, Ferndndez-Reyes MJ, et al. Las manifestaciones analiticas
asociadas a la insuficiencia renal crénica: ¢a partir de qué grado de filtrado glomerular
estimado las detectamos en ancianos? [Laboratory manifestations associated with chronic

7475



European Journal of Molecular & Clinical Medicine
ISSN 2515-8260 Volume 09, Issue 06, 2022

renal failure: what degree of estimated glomerular filtration can be used for its detection
in the elderly?]. Rev Esp Geriatr Gerontol. 2009;44(3):143-145.
doi:10.1016/j.regg.2008.11.002

15. Afshar R, Sanavi S, Salimi J. Epidemiology of chronic renal failure in Iran: a four year
single- center experience. Saudi J Kidney Dis Transpl. 2007;18(2):191-194.

7476



