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Aims

Utilizing data from the SMART2D cohort, this cross-sectional pilot study aims to:

1) Measure spot urinary urea nitrogen (UUN) to derive nitrogen balance (NBAL)
2) Examine the correlation of NBAL with skeletal muscle mass (SMM), and other frailty
parameters
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Background

See poster appended/ below
Methods

See poster appended/ below
Results

See poster appended/ below
Lessons Learnt

Since the magnitude of nitrogen balance (NBAL) determines the extent of muscle catabolism,
protein intake deficit can be calculated and precise protein amount can be prescribed for
patient to achieve nitrogen equilibrium, and improve/maintain skeletal muscle mass to
prevent/delay the progression of frailty/malnutrition. Further evaluation of NBAL as an
objective indicator of patient’s nutritional status, as compared to other conventional
subjective malnutrition screening tools, will be beneficial for early detection of malnutrition
risk. Further studies are recommended for the application of NBAL in T2D patients presenting

with sarcopenic obesity and diabetic kidney disease.
Conclusion

See poster appended/ below
Additional Information

Physical activity and diet data are currently being collected to be integrated for future

analysis to study their association with Nitrogen Balance.
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LINICAL

NBAL = Nitrogen Intake — Nitrogen Loss

- Poorly controlled diabetes accelerates the catabolic effect of insulin deficiency, resulting in

muscle wasting. Nitrogen
- Adequate protein intake is integral to preserve muscle mass?. Inaccuracies observed in Intake " . .
. . . . uscle Catabolism Nitrogen
self-reported dietary data underscores the need to objectively predict protein intake. Loss
- Nitrogen balance (NBAL) reflects the equilibrium between protein intake and losses. The
magnitude of negative NBAL can determine the extent of muscle catabolism (Fig 1).
Aim To study the association of NBAL and SMM in T2D population Fig 1. Muscle Catabolism with negative NBAL
2. Methods
Study population: cross-sectional study of 161 T2D participants from the SMART2D cohort. Exclusion: ESRD, malignancy, active inflammation,
Data collection: Hx of dementia
1. Bioelectrical 2. Dynamometer: 3-F Lif%slt:vle data ' e (FE g I(E)’lt_:JSrif;e rea
[~ Impedance analysis: “* - Hand grip : ood Frequency Questionnaires (FFQ) é{f 55%% niltjro o (LUNY
BVE - Phase Angle (PhA) ﬁ t i (HGS Global Physical Activity Questionnaire l g
W svm A strength (HGS) (GPAQ) e _
Statistical Analysis: . NBAL = Nitrogen Intake — Nitrogen Loss
- One way (ANOVA) or ¥2 test: comparisons of continuous and categorical variables N
across tertiles _ __Dally Protein intake (g) #UUN + "4

- Pearson’s correlation: NBAL, SMM, PhA and HGS | 6.25

. . . . . . , * Maroni method: applicable regardless of renal function?
- Univariate and multivariate regression analysis models of NBAL and SMM: adjusted for  # yrinary biomarker of protein intake "miscellaneous losses

various patterns of variables Fig 2. Calculation of NBAL (g N/day)
3. Results

Table 1. Characteristics of participants (n=161) stratified according to tertiles of NBAL Fig 3. Pearson’s Correlation of NBAL (g
Characteristics of  Overall T1 (Low) T2 T3 (High) . ~ N/day) and Log-transformed SMM (kg)
participants (n=161) 0 0 0 0 R Lnear = 0807
(mean * SD)* n (%) 55 (34.2%) 53 (32.9%) 53 (32.9%) trend _
*NBAL (g N/day) -1.78+0.53 -2.31+0.16 -1.83+0.12 -1.20+0.43 <0.001 RSP
*Age (years) 59.26+12.07 64.12+9.75 64.72+7.47 65.12+7.47 <0.001 £
Male (%) 87 (54.0%) 18 (11.2%) 28 (17.4%) 41(25.4%) <0.001 &:
P 0 =
Et@rﬂtgs(e@’ 01 (56.5%) 39 (24.2%) 26 (16.1%) 26 (16.1%) X
Malay 27 (16.8%) 7 (4.3%) 10 (6.2%) 10(6.2%) 4. zr 3.
dian 30 (18.?%) 8 (4.924) 12 (7.4&)%) 10 (6.20%) |
Others 13 (8%) 1 (0.6%) 5 (3.1%) 7 (4.3%)
*BMI (kg/m?2) 26.97+5.28 22.49+246 26.91+2.71 31.69+5.30 <0.001 e -°
*HbA1c (%) 7924162 794+182 772+140 810+161 0.496
*DM duration (years) 15.92+ 9.95 17.29 + 10.27 18.09+10.33 12.37 +8.30 0.005
*PhA (°) 505+0.76 4.81+0.61 501+0.73 5.34+0.84 0.001
*SMM (kg) 24.07 +6.23 18.94+295 23.54+3.91 29.91+566 <0.001
*HGS (kg) 2479 +898 20.41+569 2454+790 29.57 +10.41 <0.001 Variable r P Value
MET-minutes 1402.26 + 125462+  1244.91+ 171283+ . PhA (%) 0.351 <0.001
2256.22 1625.79 2182.68 2829.78 | HGS (kg) 0.425 <0.001
Differences between NBAL tertiles are not significant for SBP, DBP, TC, LDL, TG, HDL and eGFR

4. Discussion & Conclusion
Table 3. Multivariable Regression of NBAL . Mean predicted protein intake is 44.7g/day for men and 38.9g/day for women (data not

Models (9 N/day) and SMM (kg) shown), below recommended protein intake of 66g/day and 55g/day respectively?.
8 NBAL B SE P-value - T3 NBAL is significantly higher than T1. Using T1 NBAL as reference, participants in
Tertiles T3 NBAL are significantly older, has more males, higher BMI, shorter duration of DM,

- T1"vs T2 022 = 0.03 | <0.001 higher PhA, higher SMM and higher HGS (Table 1).
Univariate 9.26 .
T1* vs T3  0.45 0.08  <0.001 . significant positive correlations were found between NBAL with log-transformed SMM,
Model 12 024 11 vsT2 017 002  <0.001 'phAand HGS (Fig 3; Table 2).
T1* vs T3 0.28 0.02 <0.001 | . Overall, the univariate model shows NBAL is positively and significantly associated with
b T1"vs T2 0.15 0.02  <0.001 | smm (B =9.26, p<0.001). Using NBAL T1 as a reference, both T2 and T3 are positively
Model 2° 0.54 .
T1*vs T3 = 0.25 0.02 | <0.001 | gssociated with SMM after adjusting for age, sex and ethnicity in Model 1. The
* Reference association remains statistically significant when further adjusted for eGFR, HbA1c, DM
ZModel 1.: Adjusted for age, sex, ethnicity duration, LDL and Met-minutes in Model 2 (Table 3).
Model 2: Adjusted for age, sex, ethnicity, BMI, eGFR, HbATc, DM - NBAL is independently associated with SMM and a possible predictor of adequacy of
duration, LDL, Met-minutes protein ntake
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