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Thekdevelopment of screening method for oral hypofunction by renal function
markers.
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Oral dysfunction is not only associated with physical frailty and but also a
high risk of death from aspiration pneumonia. Early diagnosis and timely treatment for impaired
oral function is considered effective in preventing adverse health outcomes. In the study, we aimed
to develop screening method for oral dysfunction can be carried out by general practice.
We investigated the association of the serum creatinine/cystatin C ratio with tongue pressure and
other oral dysfunctions (tongue-lip motor function, occlusal force, masticatory function and
swallowing function) in patients aged <=40 years who regularly attended the hospitals. The study
demonstrated that a decreased serum creatinine/cystatin C ratio was associated with a higher risk of
low tongue pressure and low tongue-lip motor function.
The results of this study suggest the possibility that this simple serum surrogate marker may be
useful as the first step in an intervention for oral function by general practitioners.
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@
Mean or percentage
3 N 73
( 1) Age (years) 7 e
Male sex (%) 49.3
41 (56%) 7 BMI (kg/m?) 2294 3.6
Current smoker (%) 123
34 (47%) Current drinker (%) 37.0
o Exercise habits (%) 68.1
(77 A)) 26 Diabetes mellitus (%) 384
0 0 Hypertension (%) 76.7
(36%) 19 (26%) Dyslipidemia (%) 67.1
14 (19%) 24 Systolic blood pressure (mm Hg) 131.7 £ 16.0
Diastolic blood pressure (mm Hg) 77.1 £10.6
(33%) 19 (26%) Serum albumin (g/dL) 43403
Total cholesterol (mmal/L) 52407
Hemoglobin (g/dL) 13.7 + 1.3
eGFR (mL/min/1.73m"?) 704 +16.7
HbA;. (mmol/mol) 413+7.4
25(OH)D (ng/mL) 18.0 + 6.6
Insulin (pU/mL) 6.8 +5.0
C Cr/CysC DHEAS (pg/dL) 114 + 72
hsCRP (mg/dL) 0.14 +0.27
Insulin therapy (%) 6.9
Oral hypoglycemic agents (%) 28.8
( 2 Antihypertensive drug (%) 63.0
Calcium channel blockers (%) 50.7
Beta blockers (%) 16.4
Diuretics (%) 4.1
Statins (%) 38.4
Antiplatelet drugs (%) 6.9
Benzodiazepine receptor agonists (%) 9.6
(D
Pvalue
N 32 41
() 69.1+10.1 73.748.9 0.047
(%) 438 53.7 0.48
BMI (kg/m?) 23.4+3.4 22.543.7 0.29
(%) 6.3 17.1 0.28
(%) 40.7 34.2 0.63
(%) 34.4 415 0.63
(%) 78.1 75.6 0.99
(%) 18.8 14.6 0.75
HbA1c (%) 5.940.6 6.0+0.7 0.51
eGFR (ml/min/1.73m?) 68+18 72+16 0.29
(g/dL) 4.4+0.3 4.3£0.3 0.03
(mg/dL) 199432 204439 0.53
(mmHg) 128+17 135+15 0.07
(mmHg) 78+11 77£10 0.72
() 24+6 18+9 <0.001
(%) 9.4 36.6 0.01
(mg/dL) 0.79+0.23 0.74%0.19 0.36
C(mg/dL 1.02+0.32 1.02+0.23 0.99
Cr/CysC 0.78+0.13 0.73+0.13 0.12
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(2)Cr/CysC

Cr/CysC 3 5 ( 3
BMI
CrlCysC 3 (T3) 1 (TD
1.45-51.73) Cr/CysC BMI
10.94(95% 1.44-234.88)
(
0.91(95% 0.16-4.82) 1.55(0.29-8.32) 6.80(0.81-83.19))

7.81(95%

Low tongue pressune

Low tongue-lip motor function

Low occlusal force

Low masticatory function

Low swallowing function

OR (25% CI) P OR (95% CI) B OR (95% CI) P OR (95% CI) P OR (95% CI) P
Cr/CysC matio, T1 vs. T3 7.81 (1.45-51.73) 0.02 10.94 (1.44-234.88) 0.04 0.91 (D.16-4.82) 0.91 1.55 (0.29-8.32) 0.60 6.80 (0.81-83.19) 0.09
T2v3. T3 271 (0.60-13.19) 020 1.96 (0.47-8. 0.36 027 (0.05-1.27) 0.11 1.90 (0.43-8.93) 0.40 2.26 (0.30-22 24) 044
Age, per 5 years 1.04 (0.71-1.57) 0.86 1.18 (0.8 1) 0.36 110 (0.76-1.66)  0.64 1.04 (0.73 0.85 0.94 (0.60-1.55) 0.76
Male sex 0.34 {0.10-1.11) 0.08 3.39 (0.91-14.55) 0.08 027 (0.07-0.94) 0.04 0.60 (0. 0.39 2.78 (0.67-13 .64) 017
BMI, kg/m* 0.71 {0.56-0.86) 0.002 1.06 (D.88-1.30) 0.55 1.07 (0.89-1.31) 046 1.03 (0. 0.72 0.71 (0.51-0.91) 0.02
Exercise habit 0.75 (0.20-2.73) 0.66 0.77 (0.18-3.03) 0.71 129 (0.35-5.20) 0.70 0.90 (0.27-3.2 0.87 0.38 (0.08-1.60) 0.18
Serum albumin, g/dL, 10 T 0.94 (0.74-1.17) 0.59 0.82 (D.64-1.02) 0.08 1.04 (0.84-1.28) 0.73 1.12 (C 027 0.96 (0.74-1.23) 0.71
Number of teeth, per 5 0.97 (0.69-1.38) 0.87 0.87 (0.50-1.38) 0.58 048 (0.31-0.70)  0.0004 0.69 (0.48-0.96) 0.03 1.95 (0.64-1.46) 0.82

Note: Multivariable adjustments include all variables above. Tertile points are as follows: Cr/CysC rario, male: T1: 0.74, T2: 0.81; female: T1: 0.66, T2: 0.74

val; CefCysC, creatinine to cystatin C; OR, odds ratio; SMI, skeletal muscle mass index; T1, tertile 1; T2, tertile 2; T3, tertile 3.
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Model 1 Model 2 Model 3 Model 4 Model §
p P value 5} P value p P value p P value p P value
Cr/CysC ratio, 1072 0.44  <0.0001 0.36  0.0002 042  <0.0001 0.40 <0.0001 0.41  0.0001
Age, per 5 years -0.99 0.11 —0.42 0.51 -0.19 0.77 -0.19  0.78
Male sex 0.67 0.74 0.10 0.93 0.48 0.83 0.52 085
BMI, kg/m? 0.71 0.02 0.68 0.02 0.68 0.02
Exercise habits —0.74 0.70 -0.79 0.71 -0.82  0.70
Serum albumin, g/dL, 10" 0.50 0.12 0.51 0.12
Teeth number, per five increments —0.12 0.85
SMI, kgfmz, 107" 0.42 0.0002 035 0.01 0.37 0.07 0.39 0.04 0.39 0.07
Age, per 5 years -1.65 0.0006 —1.69 0.007 -1.24 0.05 -1.24  0.06
Male sex 022 0.94 —0.06 0.99 -0.14 0.97 —0.06 0.99
BMI, kg/m? —0.08 0.85 -0.14 0.75 -0.13  0.77
Exercise habits 0.48 0.84 022 0.90 027 090
Serum albumin, g/dL, 107! 0.72 0.04 0.71 0.04
Number of teeth, per five increments 0.07 0.92
Note: Multivariable adjustments include all variables above.
BMI, body mass index; Cr/CysC, creatinine to cystatin C; SMI, skeletal muscle mass index.
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