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ABSTRACT

Background: both ischemic heart disease (IHD) and dental caries (DCr) are a chronic multifactorial
disorder sharing several etiopathological risk factors. Uric acid (UA) has a proved pro inflammatory
effect. This work is an attempt evaluate the causal effect of UA in carious experience in IHD
patients.

Material and Methods: 118 IHD patients clinically assessed by cardiologist and 50 healthy subjects
has been selected as a control group. One-way ANOVA was applied to correlate SUA level with
groups of DMFT index. DCr was evaluated according to DMFT-index based on WHO-
recommendations 1997. All participants were divided according to their carious status into three
classes in which a DMFT index. All participants investigated for serum levels of uric acid,
creatinine, urea nitrogen, according to available conventional techniques, and their serum
UA/creatinine ratio had been calculated. Then again, studied subjects divided into normouricemic
and hyperuricemic, using a cutoff level of 7.0mg/dl for males and 6.0mg/dl for females were
assigned. Results are presented as mean+SD. The variation and correlation among variables were
allocated significant for all the tests, once p-value <0.05. The data was processed and analyzed
using SPSS version25 IBM-USA.

Results: The overall index of DCr in studied subjects was 11.7. Higher, not significant levels of
SUA observed among patients (p-0.43). Significantly higher DMFT among IHD patients compared
to control [14.6+10.8, vis 5.0+5.0, p-0.00 one-to-one]. Mean SUA/creatinine ratio was significantly
higher in the patients' group (0.017). Gender revealed no impact regarding variation in the mean
sera levels of UA and carious status among all studied subjects. Its observed that about half of the
applicants had bad carious scores (DMFT>10). DMFT-scores increased bluntly as the ratio of mean
SUA/creatinine increased among IHD patients but not in control group.

Conclusion: Patients with IHD had significantly higher caries experiences. Positive nonsignificant
association of DCr with hyperuricemic subjects. Positive nonsignificant association of
hyperuricemia and IHD. Significant higher SUA/creatinine ratio among the IHD as well as among
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those with carious experience.
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INTRODUCTION

Worldwide, ischemic heart disease (IHD) signifies
multifactorial pathology and the most common cause of
morbidity that have a mortality rate of around 12% of total
death causes (1-4). It is a well-recognized fact that several
multisystemic disorders manifest in the oral cavity, and the
best way is to treat the primary reason initially before the
symptomatic therapy. One of the commonest systemic
illnesses in dental practice in the general populace is IHD
(5). Dental caries (DCr) is a long-lasting, most prevalent and
complex multifactorial disease considered as one of the chief
worries of WHO about oral health (6-8). In the face of
inordinate global successes in oral health, difficulties remain
in many societies, predominantly among deprived publics in
the developing countries.

Uric acid is a heterocyclic-purine end-product, the normal
upper limit is 6 mg/dl for females and 7.0 mg/dl for males
(9, 10). As an inflammatory mediator, UA could enhance
dysfunctioning endothelium and proliferating smooth-
muscle cells, thereby promote atherogenesis (9). Then again,
with continued mouth uncleaning, UA would contribute to
dental calculus synthesis (11). Moreover, higher UA levels in
healthy teeth may be ascribed to the formation of ammonia

137 Journal of Cardiovascular Disease Research

DOI: 10.31838/jcdr.2020.11.02.21

which in favor mineralization/demineralization steadiness,
sharing in plaque pH homeostasis, inhibiting a cariogenic
microbiota that is the main obstacle to the progress of DCr
(12).

This study aimed to evaluate the causal-effect of SUA and
caries status in IHD in Babylon city (central Iraq).

MATERIAL AND METHODS

Source of Data

The study was carried out in Merjan medical city, during the
period from the 1st of April to the 15th December 2019. We
had examined 118 patients identified as IHD clinically
assessed by a cardiologist and 50 healthy subjects (free from
any cardiac disorders) been selected from the patients'
attendants. A detailed history of smoking, hypertension and
diabetes had been taken. Body mass index has also been
calculated for all participants.

Settings and Design

This was a retrospective study, aimed to estimate and
correlate the serum uric acid (SUA) levels with DCr in both
study groups. All the participants were enlightened about
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the aim of this observational study in local linguistic and
their consent was obtained.

Assessment of Carious Status

DCr was evaluated according to DMFT-index: [the sum of
D-decayed, M-missed, F-filled teeth] based on "(13, 14). The
smooth/occlusal teeth-exteriors have been cleaned with a
soft brush, dried out, and examined with dental-mirror and
explorer. The DMFT values will be interpreted according to
DMF scoring scale.

Grouping of Study Participants
All participants were divided according to their carious

status into three classes in which a DMFT value of (1-4)
reflects low caries status, (5-9) is moderate and a value
greater than 9 is high caries status (15, 16). Then again, for
the division of studied subjects into normouricemic and
hyperuricemic, a cutoff level of 7.0mg/dl for males and
6.0mg/dl for females were assigned (17).

Biochemical Assays

All participants investigated for serum levels of UA,
creatinine, urea nitrogen, according to available
conventional techniques, and their serum UA/creatinine
ratio had been calculated.

Statistical Study
One-way ANOVA was applied to correlate SUA level with

groups of DMFT index. Results are presented as mean+SD.
The variation and correlation among variables were
allocated significant for all the tests, once p-value <0.05. The
Cronbach's Alpha reliability test for study parameters was
>0.83. The data was processed and analyzed using SPSS
version25 IBM-USA.

RESULT
Characteristics of Study Parameters
The overall index of DCr in studied subjects was 11.7+£10.4,

which have mean ages of IHD patients higher than control
[59.5 vis 38.5 years respectively]. Out of 168 subjects in this
study, males were predominant in both IHD and control
groups (77% vis 86% correspondingly). Higher, not
significant levels of SUA observed among patients (p-0.43).
Significantly higher DMFT among IHD patients [14.6+10.8,
vis 5.0+5.0, p-0.00 one-to-one]. Whereas mean levels of
creatinine, blood urea, and BMI were comparable among
study subjects. Mean SUA/creatinine ratio was significantly
higher in the patients' group (0.017). Risk factors in term of
incidence of DM, hypertension, and smoking were
significantly higher among IHD patients (table-1).

Table 1: Characteristics of Studied Participants

IHD
Age 59.5+13.4
Sex 91 (77.1%)
Male (No %)
Serum uric acid 57£1.9
Index of Carious State 14.6£10.8
Serum creatinine 79.3£30.4
Blood urea 15.8+£26.3
SUA/Creatinine Ratio 9.8+£2.0
Diabetes mellitus 50 (42.4%)
(No %)
Hypertension 57 (48%)
(No %)
BMI (kg/m?) 27.245.2
Smokers 48 (40%)
(No %)

Gender Variations
Gender revealed no impact regarding variation in the mean
sera levels of UA and carious status among all studied

subjects (p>0.05). Likewise, all other study variables not

Control P-value
38.5+11.7 0.00
43 (86%) >0.05
49+1.3 0.43
5.04£5.0 0.00
59.4+28.5 >0.05
17.1+13.8 >0.05
2.843.1 0.017
4 (8%) 0.00

3 (6%) 0.00
27.5+4.7 >0.05
11 (22%) 0.00

affected by gender other smoking and number of filled teeth
(results not appeared); both of them were significantly
higher in males (table-2).

Table 2: DMFT Index and SUA categorized According to the Gender (Chi-square test)

Sex N Mean Std'. . P-value
Deviation
Index of Caries M 134 11.83 10.464 005
States F 34 11.47 10.337 ’
Serum Uric M 134 5.503 1.6155 005
acid F 34 5.429 2.4049 '
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Evaluation of Carious Status comparable carious status distributed equally among other
Its observed that about half of the applicants had bad  DMFT scores (figure-1).
carious scores (DMFT>10), while other half of them had
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Figure 1: Percent Distribution of Caries Experience (Scores of DMFT) Among Study Subjects

Correlation of Uric Acid and Carious Experience statistical significance. DMFT-scores increased bluntly as
The data generated in this study display a trend for aSUAto  the ratio of mean SUA/creatinine increased among IHD
have a positive correlation with waning carious state of both  patients but not in control group (figure-2).
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Figure 2: Distribution of Classes of Dental Caries According to Means of SUA / Creatinine Ratio in IHD patients vis
Healthy Control

Conversely, carious experiences were not increased obviously among hyperuricemic compared to normouricemic
individuals (table-3).

Table 3: Caries Experience Differences Between Hyperuricemic and Normouricemic

Numbe Std.

SUA Categories Mean L P-value
r Deviation
. Hyperuricemic 51 14.27 11.098
Caries Index Normouricemic 117 12.10 11.402 >005

DMFT-scoring, according levels of SUA in both IHD patients and control show positive nonsignificant increases of caries
experiences with incremental SUA levels (figure-3).
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DISCUSSION

A lot of studies have concerted on the risk factors in CVD,
of these risk factors is the oral health and the presence or
absence of dental disease demonstrated to be associated with
IHD (1, 15, 18). This case-control study demonstrated a link
between high SUA and DCr in IHD patients. Patients with
IHD experienced higher DCr scores compared to the
control group. Our finding is close to outcomes published
by Leng, et al who found a statistically significant
association between oral infectious disease and IHD (18).
Kyuwoong Kim and colleagues demonstrated that patients
with progressive DCr significantly associated with IHD (19).
One of the studies tried to inspect the relation between DCr
and atherosclerosis reported a direct correlation between
carious experience and atherosclerosis (20). A lot of studies
documented this link between atherosclerotic changes and
oral disease (1, 15, 21). Till now the actual pathogenesis of
the link between DCr and IHD is indistinct. This could be
explained as bacteria from DCr spread and cause
inflammation in coronary endothelium, besides DCr may
aggravate cardiac risk factors of metabolic nature (19). One
of the important bacteria that is responsible for DCr is
Streptococcus Mutans, which was found in the plaques of the
vascular wall (22), indicating a proatherogenic role of DCr
(20). The authors suggest considering “"dental care" in
parallel with other risk factors and the physician can
consider the worsening of DCr as a bad sign for IHD.

The higher mean age among IHD with a predominance of
male sex in this study, is rational as both of them considered
one of the risk factor in IHD as inflammation and
atherosclerotic events take time to reach to a state of
ischemia, and male sex is risk-factor especially in those < 60
years, but still, the female gender is of worse prognosis (23).
The age per se is the sharing factor for IHD and DCr, both
progress with aging being more in male-gender (24).

Assessment of cardiac troponins is considered the “gold
standard” biomarker for diagnosis of IHD (25-27).
However, in concordance to other studies (26), our study
showed high SUA in IHD patients, though some studies
decreasing the risk association of SUA in IHD (28). There is
a growing body of evidence suggests that SUA induce
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proliferation of vascular smooth muscle fibers with the
formation of materials that aid in inflammation, oxidation,
and vasoconstriction (29). Uric acid was found in some
atheromatous-plague (30) enhancing the accumulation of
platelets (31) in addition to its oxidative role on the
endothelium (32).

There is a high incidence of risk factors in this work; like
hypertension, diabetes, and smoking in IHD patients. This
may reflect the association of hyperuricemia with
cardiovascular risk factors besides male sex and age which is
also observed by Rathmann et al (33).

There was no significant gender difference of SUA in this
study contrary to Masayuki K. et al outcomes that reported
lower SUA in females (34). Similarly, the gender had no
significant difference in carious status, a finding that does
not coincide with scholars that revealed a female
predominance in developing DCr. This might be due to
hormonal fluctuations during adolescence, menstrual
period, and pregnancy that may affect saliva composition
and oral health (35). These differences in results could
reflect the limitation of the study regarding sample size and
especially female sample size.

In this study, we used the SUA/creatinine ratio, and up to
our information, no other studies used this ratio in IHD. Of
note, the SUA/creatinine ratio was used in other clinical
conditions like lung disease (36) renal disease (37) and
metabolic syndrome with diabetes mellitus of type-11 (38).
Other study reported that in most patient suffering halitosis,
SUA/Creatinine ratio was higher in patients than in the
control group (39). This can empower our finding of a
significantly higher level of this ratio in IHD patients
henceforth, SUA/creatinine ratio can be considered as a
marker in IHD patients as well as metabolic syndrome.

This study demonstrates a positive correlation between SUA
with the carious state of participants. One of several factors
that affect oral health is the mouth normal flora, which has a
vital role in protection against infection although it is
affected by the PH of the oral cavity. In hyperuricemic
subjects, high salivary urate secretion reduces PH and
aggravate the oral disease (40). One of the oral bacteria is
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