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Model 1° Model 2° Model 3¢

Linear regression Regression Adj. regression Adj. regression
(Listwise) coefficient p-value coefficient p-value coefficient p-value

hsa-miR-25-3p

PINP 13 12.261 0.025* 9.127 0.082 12.658 0.092
osteocalcin 12 0.481 0.815 -1.201 0.603 1.572 0577
CTx 13 0.116 0.021* 0.088 0.075 0.118 0.086

hsa-miR-26b-5p

PINP 12 13.838 ‘ 0.009** ' 14.095 ‘ 0.029% 13.348 0.039*

osteocalcin 11 2.051 0.146 1.332 0.449 3.651 0.037*

CTx 12 0.138 0.005** 0.143 ‘ 0.033* 0.139 0.022*
hsa-miR-451a

PINP 14 5.618 0.049* 3395 0234 5.107 0217

I osteocalcin 13 -0.246 0.795 -1.051 0307 045 | 0.746

CTx 14 0.055 ‘ 0.036% ' 0.038 0.166 0.068 0.078

hsa-miR-330-3p

PINP 14 -2.817 0.45 -0.975 0.771 -0.344 0.933

osteocalcin 13 1.657 0.158 2.275 ‘ 0.044* 1574 0.239

CTx 14 -0.04 0.231 -0.026 0.42 -0.29 0.457
hsa-miR-421 j [

PINP 14 -0.069 ‘ 0.001** -0.055 ‘ 0.007** -0.67 0.006** ‘

osteocalcin 13 -0.003 ‘ 0.69 0.002 0.838 -0.003 0.69

CTx 14 -0.001 0.011* 0 0.057 -0.001 0.03* ‘

hsa-miR-542-5p

PINP 14 -1.569 0.621 -0.459 0.869 0.885 0.799
osteocalcin 13 1.594 0.101 1.925 0.038* 1.581 0.158
CTx 14 -0.027 0.35 -0.018 0.499 -0.015 0.661

“Model 1 was not adjusted.

PModel 2 was adjusted for age and sex.

Model 3 was adjusted for BDL

Significant Regression coefficients are bold (p<0.01, p<0.05, two sided testing); significance level: **P<0.01, *P<0.05
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Controls Mann-

Variables All (IQR) N  CTS(IQR) (IQR) Whitney U Chi-Square p-value

Sex (M/F) 15 6/9 6 2/4 9 4/5 0.185 0.667
Age (years) 15 30.00 (25.00) 6 50.00 (22.00) 9 28.00 (15.00) 115 0.066
Weight (Kg) 15 67.00 (14.00) 6 70.30 (24.42) 9 66.00 (9.00) 165 0.224
Height (cm) 15 170.00 (16.00) 6 166.50 (18.00) 9 173.00 (10.50) 20.5 0.456
BMI (kg/mz) 15 22.60 (5.60) 6 25.88 (5.40) 9 20.70 (2.35) 13 0.113
Smoking (no/yes) 15 14/1 6 5/1 9 9/0 1.607 0.205
Alcohol (nofyes) 15 9/6 6 5/1 9 4/5 2269 0.132
BDI 15 11.00 (15.00) 6 21.00 (23.00) 9 5.0 (10.00) 25 0.002

PINP (ug/l) 14 54.90 (22.38) 6 46.10 (35.10) 8 57.75 (18.22) 355 0.142

Osteocalcin (ng/ml) 13 16.40 (7.40) 6 17.65 (8.75) 7 13.20 (5.40) 12 0.234
CTx (ng/ml) 14 0.57 (0.14) 6 0.48 (0.31) 8 0.58 (0.07) 36 0.142

Mann-Whitney U values are reported for comparisons of continuous variables. Chi-square values are reported for comparisons of categorical variables. BMI, Body mass index; CTS, Childhood
Trauma Screener; PINP, Procollagen type I N-terminal propeptide; CTx, B-CrossLaps; IQR, Interquartile Range; BDI, Beck Depression Inventory-II questionnaire.
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Subgroup

Stratified by sex
Male

BMI< 18.5

BMI > 18.5 & <25
BMI = 25

Female

BMIx< 18.5

BMI > 18.5 & <25
BMI = 25
Stratified by age
8-10 years old
BMI< 18.5

BMI = 18.5 & < 25
BMI = 25

11-13 years old
BMIx< 18.5

BMI > 18.5 & < 25
BMI = 25

14-16 years old
BMI< 18.5

BMI > 18.5 & < 25
BMI 2 25

17-19 years old
BMI< 18.5

BMI > 18.5 & < 25

BMI =25

Pelvis BMD P for

[B (95%CI]

00550
0.004 (-0.013,0.02)
0.012 (-0.002, 0.026)
-0.018(-0.039, 0.003)

0.4665
-0.015 (-0.035, 0.005)
-0.000 (-0.015, 0.015)

-0.010 (-0.030, 0.010)

04984
-0.004 (-0.016, 0.009)
-0.015 (-0.033, 0.003)
-0.018 (-0.066, 0.030)

09661
0.006 (-0.013, 0.025)
0.002 (-0.018, 0.022)
0.003 (-0.035, 0.041)

03124
0.016 (-0.023, 0.055)
0.025 (0.004, 0.045)
-0.004 (-0.036, 0.028)

02029
0.033 (-0.027, 0.093)
0.012 (-0.002, 0.026)

0.011 (-0.010, 0.032)

interaction

Trunk BMD
[B (95%CI)]

-0.001(-0.013,0.011)
0.008 (-0.002, 0.018)

-0.014 (-0.029, 0.001)

-0.010 (-0.024, 0.003)
0.001 (-0.009, 0.011)

-0.011 (-0.024, 0.002)

-0.006 (-0.015, 0.002)
-0.005 (-0.017, 0.006)

-0.013 (-0.044, 0.017)

0.003 (-0.010, 0.015)
-0.003 (-0.017, 0.010)

-0.009 (-0.035, 0.016)

-0.001 (-0.013, 0.011)
0.008 (-0.002, 0.018)

-0.014 (-0.029, 0.001)

0.019 (-0.023, 0.060)
0.011 (-0.004, 0.025)

-0.013 (-0.030, 0.003)

P for
interaction

0.0416

0.2187

0.8719

0.6322

0.1934

0.0617

Total BMD P for
[B (95%ClI)]

0.0094
0.000 (-0.011, 0.012)
0.010 (0.001, 0.019)
-0.015(-0.028, -0.001)

0.0849
-0.012(-0.025, 0.000)
-0.001(-0.010, 0.009)

-0.017(-0.029, -0.004)

04691
-0.010(-0.019, -0.001)
-0.003(-0.016, 0.010)
0.007 (-0.027, 0.041)

03273
0.004 (-0.008, 0.016)
0.010 (-0.003, 0.023)
-0.010(-0.034, 0.014)

00641
0.004 (-0.021, 0.030)
0.018 (0.005, 0.032)
-0.010(-0.031, 0.011)

0.0072
0.030 (-0.008, 0.069)
0.010 (-0.004, 0.023)

-0.017(-0.033, -0.002)

interaction
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Subgroup Pelvis BMD P for Trunk BMD P for Total BMD P for

B (95%ClI)] interaction | [B (95%Cl)] interaction [ (95%Cl)] interaction
Sex 0.0068 0.0508 0.0077
Male 0.027 (0.016, 0.038) 0.010 (0.003, 0.017) 0.010 (0.0036, 0.0164)
Female 0.004 (-0.009, 0.017) -0.0005 (-0.008, 0.007) -0.003

(-0.0105, 0.0041)

Race/ethnicity 04471 0.6184 0.6274
Mexican American 0.029 (0.006, 0.051) 0.008 (-0.007, 0.022) 0.008 (-0.005, 0.021)
Other Hispanic 0.034 (0.004, 0.064) 0.020 (0.002, 0.039) 0.017 (0.000, 0.034)
Non-Hispanic White 0011 (-0.001, 0.023) 0.004 (-0.003, 0.012) 0.003 (-0.003, 0.010)
Non-Hispanic Black 0.019 (-0.001, 0.040) 0.005 (-0.008, 0.018) 0.002 (-0.009, 0.014)
Other Race 0028 (-0.002, 0.058) 0.005 (-0.014, 0.024) 0.005 (-0.012, 0.022)
Age 0.1475 0.0807 0.1873
8-10 years old 0.004 (-0.017, 0.024) -0.004 (-0.016, 0.009) -0.003 (-0.015, 0.008)
11-13 years old 0.019 (0.002, 0.036) 0.004 (-0.006, 0.015) 0.009 (-0.001, 0.019)
14-16 years old 0033 (0.017, 0.048) 0.016 (0.006, 0.026) 0.013 (0.004, 0.022)
17-19 years old 0023 (0.009, 0.037) 0.010 (0.001, 0.019) 0.008 (-0.001, 0.016)
Total calcium 0.4051 03583 03216
7.30-9.499 0.024 (0.008, 0.040) 0,009 (0,001, 0019) 0.002 (-0.007, 0.012)
9.50-9.68 0.014 (0.000, 0.027) 0.003 (-0.005, 0.012) 0.005 (-0.003, 0.013)
9.681-11.3 0.026 (0.012, 0.040) 0.012 (0.003, 0.020) 0.011 (0.003, 0.019)
ALP 0.2386 0.0963 0.5211
31-105 0.015 (0.002, 0.028) 0.002 (-0.006, 0.010) 0.003 (-0.004, 0.011)
106-240.4 0.027 (0.014, 0.040) ‘ 0.013 (0.005, 0.022) 0.009 (0.001, 0.016)
240.52-740 0012 (-0.002, 0.026) 0.002 (-0.007, 0.011) 0.004 (-0.005, 0.012)
Days physically active at 0.2848 0.1641 0.1251

least 60 min

0

1

-0.034 (-0.096, 0.027)
0013 (-0.051, 0.077)
0.065 (0.008, 0.122)

0.018 (-0.010, 0.045)
0.014 (-0.004, 0.031)
0.031 (0.015, 0.048)

0018 (-0.015, 0.051)

0,016 (0.002, 0.030)

-0.023 (-0.062, 0.015)
0.002 (-0.038, 0.042)
0.047 (0011, 0.082)

-0.001 (-0.018, 0.016)
0.004 (-0.007, 0.015)
0.012 (0.002, 0.022)

-0.002 (-0.023, 0.019)

0.008 (-0.000, 0.017)

-0.018 (-0.055, 0.018)
0.003 (-0.034, 0.041)
0.036 (0.002, 0.069)

-0.002 (-0.018, 0.014)
0.002 (-0.008, 0.012)
0.010 (0.001, 0.020)

-0.012 (-0.031, 0.008)

0.009 (0.001, 0.017)
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Participates from NHANES
2011-2016
(n=19,727)

%

Participates with complete
Systemic Inflammatory Response
Index data
(n=19,150)

Exclusion Criteria:

participants with missing data on
neutrophil count, monocyte count,
and lymphocyte count (n=577)

Participants within the age

range of 8-19 years
(n=14,013)

Exclusion Criteria:
participants outside the age
range of 8 - 19 years (n=5,137)

Final sample size
(n=3,205)

Exclusion Criteria:
participants with missing bone
mineral density data (n=10,808)
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Exposure Model 1[B (95%ClI)] Model 2[B (95%Cl)] Model 3[B (95%CI)

Lumbar BMD (continuous) 0.038 (0.028, 0.048) 0.011 (0.004, 0.017) 0.004 (-0.002, 0.010)

Lumbar BMD (quartile)

Quartile 1 Reference Reference Reference

Quartile 2 0.020 (0.002, 0.039) 0.015 (0.003, 0.027) 0.011 (-0.001, 0.022)
Quartile 3 0.054 (0.036, 0.073) 0.025 (0.013, 0.036) 0.016 (0.004, 0.027)
Quartile 4 0.080 (0.061, 0.098) 0.028 (0.016, 0.040) 0.016 (0.005, 0.028)
p for trend <0.00001 0.00123 0.20331

Pelvis BMD (continuous) 0.056 (0.044, 0.069) 0.025 (0.016, 0.033) 0.018 (0.010, 0.027)

Pelvis BMD (quartile)

Quartile 1 Reference Reference Reference

Quartile 2 0.041 (0.018, 0.064) 0.035 (0.019, 0.050) 0.029 (0.013, 0.044)
Quartile 3 0.073 (0.050, 0.095) 0.039 (0.024, 0.055) 0.030 (0.014, 0.045)
Quartile 4 0.109 (0.086, 0.132) 0.050 (0.034, 0.065) 0.037 (0.021, 0.052)
p for trend <0.00001 <0.00001 0.00002

Trunk BMD (continuous) 0.032 (0.024, 0.040) 0.011 (0.005, 0.016) 0.006 (0.001, 0.012)

Trunk BMD (quartile)

Quartile 1 Reference Reference Reference

Quartile 2 0.020 (0.005, 0.036) 0.016 (0.006, 0.026) 0.012 (0.003, 0.022)
Quartile 3 0.042 (0.027, 0.057) 0.020 (0.010, 0.030) 0.014 (0.004, 0.023)
Quartile 4 0.063 (0.048, 0.079) 0.023 (0.013, 0.033) 0.015 (0.005, 0.025)
p for trend <0.00001 0.00014 0.02017

Total BMD (continuous) 0.031 (0.023, 0.039) 0.010 (0.005, 0.015) 0.005 (0.000, 0.010)

Total BMD (quartile)

Quartile 1 Reference Reference Reference

Quartile 2 0.020 (0.005, 0.035) 0.017 (0.007, 0.026) 0.013 (0.004, 0.022)
Quartile 3 0.040 (0.025, 0.055) 0.020 (0.011, 0.029) 0.014 (0.005, 0.023)
Quartile 4 0.061 (0.046, 0.076) 0.021 (0.012, 0.031) 0.013 (0.004, 0.022)
p for trend <0.00001 0.00010 0.03120

Model 1: Unadjusted. Model 2: Adjusted for age, sex, and race. Model 3: Adjusted for age, sex, race, PIR, physical activity (260 minutes/week), X25.0H.D, phosphorus, total calcium, and ALP.
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Subgroup Pelvis BMD P for Trunk BMD P for Total BMD P for

[B (95%ClI)] interaction | [B (95%Cl)] interaction [ (95%Cl)] interaction
Sex 0.0068 0.0508 0.0077
Male 0.027 (0.016, 0.038) 0.010 (0.003, 0.017) 0.010 (0.0036, 0.0164)
Female 0.004 (-0.009, 0.017) -0.0005 (-0.008, 0.007) -0.003

(-0.0105, 0.0041)

Race/ethnicity 0.4471 0.6184 0.6274
Mexican American 0.029 (0.006, 0.051) 0.008 (-0.007, 0.022) 0.008 (-0.005, 0.021)
Other Hispanic 0.034 (0.004, 0.064) 0.020 (0.002, 0.039) 0.017 (0.000, 0.034)
Non-Hispanic White 0.011 (-0.001, 0.023) 0.004 (-0.003, 0.012) 0.003 (-0.003, 0.010)
Non-Hispanic Black 0.019 (-0.001, 0.040) 0.005 (-0.008, 0.018) 0.002 (-0.009, 0.014)
Other Race 0.028 (-0.002, 0.058) 0.005 (-0.014, 0.024) 0.005 (-0.012, 0.022)
Age 0.1475 0.0807 0.1873
8-10 years old 0.004 (-0.017, 0.024) -0.004 (-0.016, 0.009) -0.003 (-0.015, 0.008)
11-13 years old 0.019 (0.002, 0.036) 0.004 (-0.006, 0.015) 0.009 (-0.001, 0.019)
14-16 years old 0.033 (0.017, 0.048) 0.016 (0.006, 0.026) 0.013 (0.004, 0.022)
17-19 years old 0.023 (0.009, 0.037) 0.010 (0.001, 0.019) 0.008 (-0.001, 0.016)
Total calcium 0.4051 0.3583 0.3216
7.30-9.499 0.024 (0.008, 0.040) 0,009 (-0.001, 0019) 0.002 (-0.007, 0.012)
9.50-9.68 0.014 (0.000, 0.027) 0.003 (-0.005, 0.012) 0.005 (-0.003, 0.013)
9.681-11.3 0.026 (0.012, 0.040) 0.012 (0.003, 0.020) 0.011 (0.003, 0.019)
ALP 0.2386 0.0963 05211
31-105 0.015 (0.002, 0.028) 0.002 (-0.006, 0.010) 0.003 (-0.004, 0.011)
106-240.4 0.027 (0.014, 0.040) 0.013 (0.005, 0.022) 0.009 (0.001, 0.016)
240.52-740 0.012 (-0.002, 0.026) 0.002 (-0.007, 0.011) 0.004 (-0.005, 0.012)
BMI ‘ 0.1903 0.0300 0.0036
BMI< 18.5 -0.001(-0.015,0.012) -0.003 (-0.013,0.006) -0.003 (-0.012,0.005)
BMI 2 18.5 &< 25 0.008 (-0.002,0.018) 0.006(-0.001,0.013) 0.006 (-0.000, 0.013)
BMI > 25 -0.008 (-0.023,0.007) -0.009 (-0.019, 0.001) -0.013 (-0.022, -0.003)
Days physically active at 0.2848 0.1641 0.1251

least 60 min

0

1

-0.034 (-0.096, 0.027)

0013 (-0.051, 0.077)
0.065 (0.008, 0.122)
0018 (-0.010, 0.045)
0.014 (-0.004, 0.031)
0.031 (0.015, 0.048)
0018 (-0.015, 0.051)

0,016 (0.002, 0.030)

-0.023 (-0.062, 0.015)

0.002 (-0.038, 0.042)

0.047 (0011, 0.082)
-0.001 (-0.018, 0.016)
0.004 (-0.007, 0.015)
0.012 (0.002, 0.022)
-0.002 (-0.023, 0.019)

0.008 (-0.000, 0.017)

-0.018 (-0.055, 0.018)
0.003 (-0.034, 0.041)
0.036 (0.002, 0.069)

-0.002 (-0.018, 0.014)
0.002 (-0.008, 0.012)
0.010 (0.001, 0.020)

-0.012 (-0.031, 0.008)

0.009 (0.001, 0.017)
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Characteristic

Quartiles of In (SIRI)
(ey

Age,(years)

‘ Sex, (%)
Male
Female
Race/ethnicity, (%)
Mexican American
Other Hispanic
Non-Hispanic White
Non-Hispanic Black
Other Race

‘ PIR
Total calcium, (mg/dL)
Phosphorus, (mg/dL)
ALP, (IU/L)
25(OH)D, (nmol/L)
BMI, (kg/m?)

Days physically active at least 60
min, (%)

0

1

6

7

Lumbar BMD, (g/cm?)
Pelvis BMD, (g/cmz)
Trunk BMD, (g/cm?)

Total BMD, (g/cm?)

12,51 +£3.31

55.06

44.94

15.73

7.24

18.98

41.95

16.10

213+ 151

9.61 + 0.24

4.72 + 0.61

208.18 + 98.78

57.29 + 19.37

20.65 + 4.92

312

1.87

287

9.86

2447

19.35

312

3533

0.84 + 0.19

1.01 023

0.75 + 0.15

0.93 £ 0.16

12.82 + 3.41

53.32

46.68

20.90

12.02

26.41

23.78

16.90

1.98 + 1.46

9.60 + 0.22

4.64 + 0.59

192.53 + 97.85

58.68 + 19.41

21.90 £ 5.51

3.00

2.63

325

10.89

24.53

22.15

4.26

29.29

0.85 + 0.19

1.04 £ 0.24

0.76 + 0.16

0.93 +0.16

13.20 + 3.42

51.56

48.44

22.85

13.48

28.84

19.35

15.48

1.99 + 1.46

9.60 + 0.25

4.55 + 0.59

177.65 + 102.05

59.41 + 20.57

23.00 £ 5.99

237

275

4.12

15.11

20.85

18.48

6.99

2934

0.87 +0.20

1.07 £0.23

0.78 £ 0.16

095 +0.16

13.90 + 3.47

49.88

50.12

26.12

16.42

27.11

16.29

14.05

1.88 + 1.40

9.54 + 0.26

4.37 + 0.63

154.55 + 90.45

57.66 + 20.06

24.05 £ 6.75

3.3

2.86

323

16.17

24.63

19.78

4.48

25.12

0.90 + 0.19

1.10 £ 0.23

0.80 + 0.15

0.97 £ 0.15

<0.001

0.186

<0.001

0.009

<0.001

<0.001

<0.001

0.130

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001
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Cardiometabolic index

Characteristic

eV

Age, years 1549 (2.21) 14.94 (2.06)™¢ 1536 (2.28)¢ 15.96 (2.08)>¢ 15.72 (2.30) <0.001
Sex 0.706

Male 841 (53.35) 231 (52.04) 206 (51.28) 180 (52.90) 224 (57.21)

Female 673 (46.65) 179 (47.96) 165 (48.72) 164 (47.10) 165 (42.79)
Race <0.001

I Non-Hispanic White 463 (63.02) 91 (51.58)™"¢ 112 (61.53)™% 126 (71.33)>%f 134 (67.67)°" I

Non-Hispanic Black 400 (13.83) 171 (24.11)*0¢ 98 (13.97)™4¢ 81 (10.55)>% 50 (6.60)°"

Hispanic 571 (16.56) 122 (14.11)¢ 133 (15.67)% 122 (13.84)%° 194 (22.69)"

Other 80 (6.60) 26 (10.21)*¢ 28 (8.83)" 15 (4.28)>4f 11 (3.04)F
Poverty income ratio 0010

<13 614 (27.11) 162 (25.33)>¢ 139 (24.47)° 131 (22.90)*" 182 (35.81)°F

1.3-3.5 548 (35.07) 140 (33.28)*>¢ 143 (35.32)° s (35.34)° 142 (36.36)°

>3.5 352 (37.82) 108 (41.39)° 89 (40.21)° 90 (41.75)" 65 (27.82)°1
Physical activity 0458

Low 466 (28.24) 112 (25.37) 107 (26.48) 111 (2687) 136 (34.30)

Medium 204 (12.89) 58 (14.24) 46 (10.76) 56 (14.83) 44 (11.71)

High 844 (58.87) 240 (60.39) 218 (62.77) 177 (58.30) 209 (53.99)
Body mass index, Kg/m® 23.12 (5.25) 20.34 (2.83)*"¢ 22,09 (4.53)%¢ 23.44 (4.52)>%¢ 26.64 (6.35)°" <0.001
Total calcium, mg/dL 966 (0.30) 9.66 (0.29) 9.65 (0.29) 9.64 (0.30) 9.68 (0.32) 0409
Phosphorus, mg/dL 438 (0.67) 443 (0.61)° 448 (0.63) 423 (0.70)° 439 (0.72) 0.001
Total protein, g/dL 7.19 (041) 7.21 (0.41) 7.19 (0.41) 7.13 (0.43) 722 (0.39) 0238
Systolic blood pressure, mmHg 109.23 (9.92) 10835 (9.93)° 107.39 (9.74)%¢ 109.73 (9.12)¢ 11147 (1041)% <0.001
Diastolic blood pressure, mmHg 59.96 (10.35) 59.89 (9.70) 59.51 (10.45) 59.59 (10.74) 60.86 (10.47) 0425
Glycohemoglobin, % 518 (051) 520 (0.58) 515 (0.29) 5.16 (0.36) 520 (0.70) 0618
Total femur BMD, g/cm* 0.983 (0.161) 0958 (0.155)° 0967 (0.167) 0.999 (0.146) 1.010 (0.168)° 0.003
Femoral neck BMD, g/em® 0.906 (0.151) 0878 (0.146)"< 0.898 (0.160) 0920 (0.136)" 0928 (0.155)° 0.002
Trochanter BMD, g/cm? 0.772 (0.139) 0755 (0.135) 0761 (0.143) " o7ss (0.130)° 0.787 (0.147)° I 0010
Intertrochanter BMD, g/cm? 1.126 (0.186) 1.096 (0.180)>¢ 1.105 (0.193) 1.145 (0.170)° 1.159 (0.193)° 0.002
Lumbar spine (L1-L4) BMD, g/cm’ 0.945 (0.159) 0.928 (0.154)"¢ 0929 (0.169) 0960 (0.147)" 0963 (0.161)°¢ 0024
Triglyceride, mmol/L 0912 (0.448) 0514 (0.129)*™ 0718 (0.148)* | 0.963 (0.206)>*  1.460 (0.474)" <0.001
HDL-C, mmol/L 1.396 (0.311) 1661 (0311)™ 1463 (0.246)™% | 1318 (0.221)>*  1.140 (0.191)%*" <0.001
Waist-to-height ratio 0482 (0.077) 0439 (0.040)™™ 0467 (0.063)** | 0.484 (0.064)>*  0.539 (0.092)° <0.001
Cardiometabolic index 0351 (0.246) 0.137 (0.032)**  0.227 (0.026)%¢ | 0350 (0.044)>* 0,694 (0.248)°" I <0.001

‘The numbers of participants in each category are unweighted observed frequencies, while means, standard errors, and percentages are population-weighted. The post-hoc pairwise comparisons
between quartiles with statistically significant differences are indicated using the following markers: *for the comparison between Q1 and Q2, “for the comparison between Q1 and Q3, “for the
comparison between Q1 and Q4, %for the comparison between Q2 and Q3, “for the comparison between Q2 and Q4, ffor the comparison between Q3 and Q4. BMD, bone mineral density; HDL-
C, high-density lipoprotein cholesterol.
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Variable

Total femur BMD
Continuous variable
Categorical variable

Q
Q
Q3
Q
Femoral neck BMD
Continuous variable
Categorical variable
Q
Q
Q3
Q1
Trochanter BMD
Continuous variable
Categorical variable
Q
Q
Q3
Q1

Intertrochanter BMD

Continuous variable
Categorical variable

Ql

Q

Q3

Q1

Lumbar spine (L1-L4) BMD

Continuous variable
Categorical variable

Q1

Q

Q3

Q

Model 1 3 (95% CI)

-0.061 (-0.104, -0.019)**

Reference
-0.018 (-0.047, 0.011)
-0.007 (-0.033, 0.019)

0.044 (-0.077, -0.010)*

-0.072 (-0.107, -0.037)***

Reference
-0.008 (-0.036, 0.020)
-0.008 (-0.033, 0.016)

-0.049 (-0.077, -0.020)**

-0.055 (-0.092, -0.017)**

Reference
-0.013 (-0.041, 0.015)
-0.003 (-0.024, 0.018)

-0.036 (-0.066, -0.007)*

0.065 (-0.115, -0.015)*

Reference
-0.022 (-0.056, 0.011)
-0.008 (-0.039, 0.024)

-0.048 (-0.087, -0.008)*

-0.083 (-0.118, -0.047)***

Reference
-0.028 (-0.057, 0.001)
-0.018 (-0.040, 0.005)

-0.066 (-0.096, -0.036)**

Model 2 8 (9

-0.054 (-0.094, -0.015)**

Reference
-0.018 (-0.045, 0.009)
-0.018 (-0.043, 0.007)

-0.039 (-0.071, -0.008)*

0.066 (-0.099, -0.034)**

Reference
-0.008 (-0.035, 0.019)
-0.016 (-0.040, 0.008)

-0.045 (-0.071, -0.019)**

-0.053 (-0.089, -0.016)**

Reference
-0.013 (-0.039, 0.014)
-0.011 (-0.031, 0.010)

-0.035 (-0.062, -0.008)*

-0.053 (-0.099, -0.008)*

Reference
-0.022 (-0.053, 0.008)
-0.021 (-0.051, 0.008)

-0.040 (-0.078, -0.003)*

0.058 (-0.091, -0.026)**

Reference
-0.028 (-0.053, 0.003)*
-0.032 (-0.050, -0.014)**

-0.052 (-0.075, -0.028)***

()] Model 3 3(95% Cl)

-0.035 (-0.076, 0.005)

Reference
-0.012 (-0.038, 0.013)
-0.016 (-0.041, 0.009)

-0.027 (-0.060, 0.006)

-0.052 (-0.087, -0.018)**

Reference
-0.003 (-0.028, 0.022)
-0.015 (-0.041, 0.011)

-0.036 (-0.064, -0.007)*

-0.033 (-0.070, 0.004)

Reference
-0.008 (-0.033, 0.016)
-0.010 (-0.030, 0.011)

-0.023 (-0.051, 0.005)

-0.031 (-0.078, 0.015)

Reference
-0.015 (-0.044, 0.013)
-0.018 (-0.047, 0.011)

-0.025 (-0.064, 0.014)

0.048 (-0.085, -0.011)*

Reference
-0.018 (-0.043, 0.006)
-0.028 (-0.048, -0.008)**

-0.041 (-0.070, -0.011)**

Model 1, adjusted for BMI; Model 2, adjusted for BMI, age, sex, and race; Model 3, adjusted for BMI, age, sex, race, poverty income ratio, physical activity, total calcium, phosphorus, total protein,
systolic blood pressure, diastolic blood pressure, and glycohemoglobin. Results in bold indicate statistical significance. BMI, body mass index; CI, confidence interval; BMD, bone mineral density.
Cardiometabolic index quartiles, Q1,<0.184; Q2, 0.184-0.280; Q3, 0.281-0.430; Q4, >0.430. * P<0.05; ** P<0.01; *** P<0.001.
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Total femur BMD Femoral neck BMD Trochanter BMD Intertrochanter BMD Lumbar spine (L1-L4) BMD

Characteristic = 5
B95%Cl)  Pinteraction B (95% Cl) Pinteracton  B(95% CI) Pinteraction B (95% CI) P interaction BO5%CI) P interaction

Age 0935 089 0888 0.989 0505
12-15 years 0,029 0,045 030 0018 0066
(-0.076,0.017) (-0.084, -0.006) (-0073, 0.013) (-0.074, 0.039) (-0.121, -0.010)
16-19 years 0,031 0055 0028 0029 0017
(-0084,0022) (-0.101,-0009) (-0081,0025) (0,093, 0.035) (-0072,0.038)
Sex 0710 0837 0930 0.487 0914
Male -0.061 0080 0061 0036 -0.062
(-0.110, -0011) (0,126, -0.035) (-0.106, -0.015) (-0.113,0002) (0102, -0.022)
Female 0,032 0038 023 0034 0048
(-0.098, 0.035) (-0.090, 0.014) (-0.085, 0.039) (-0.112, 0.044) (-0.112, 0.015)
Race 0372 0509 0424 0.365 0182
Non-Hispanic 0,023 0047 027 0008 0033
White (-0.075,0.029) (-0092,-0003) (-:0.074,0020) (-0.071,0054) (-0080,0.015)
Non-Hispanic 0,061 0072 051 0068 -0.086
Black (-0.173,0.050) (0,156, 0011) (0,153, 0.050) (0,192, 0.056) (-0.194,0.021)
Hispanic 0,060 0052 0049 0079 -0.09%
(-0.103, -0018) (0092, -0012) (-0093, -0.004) (0123, -0.035) (-0.143, -0.050)
Other 0122 0125 0015 0179 0107
(0,503, 0.258) (-0.489, 0.239) (-:0323,0353) (0567, 0.208) (-0.382,0.167)

‘The models were adjusted for BMI, age, sex, race, poverty income ratio, physical actvity,total calcium, phosphorus,total protein, systolic blood pressure, diastolic blood pressure, and glycohemoglobin, except for the corresponding stratification variable. Cl, confidence
interval; BMD, bone mineral density.
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1oBml 08 a7 s A 4 2 121 057 0
2 Ema 2 N W s 6 2 24 158 100
3 Em2 w2 s e 33 s6 2501 24 1582 s
+oEm3 w3 am ms a6 an o 215 175 s
5 Fama 5 50 %5 56 ot ot ot documented | ot documented ot

docomented | documented documensod

6 Bmaoa0s 16 [y s6 i 236 16 108
7 %% o .2 25 1250 22 065 106
5 Ems 107 s ues 36 27 1397 2 13 166

AL skl phosphats DS, standsrd deviton scores e, Reernce rangs.
“Final height





OPS/images/fendo.2025.1517840/table4.jpg
# Family

Faml

Famet

Fam2

Fams

Famet

Famet

Famet

Fams

Growth hormone Compliant
therapy, dose to treatment
Yes, 35 meyhkgday e
Yeu 35 megheday ¥
Yos. 35 meghkgiday Yo
Yoo, 35 meyheday Yo
Yoo, 35 meykeday Discontinued Afer

3 months
Yes. 35 meghkday Yo
You. 35 megkeday ¥

Yes. 35 meghdsy yes

Treatment
response

poor response
poor response
poor responsc

poor response

poor response
poor response
Benchical

Complications

Bone pain,knee pain,headaches, and atacks of
decpapnea

Discontinued GH by amily. due to side
et (headache).

i pain. stoppod for o wecks then contnued





OPS/images/fendo.2025.1517840/table5.jpg
Artict Ag
Koja Iyencd | Remde
5 6)
Verma et Tyorold  Femile
00 ®
Suliman & Zmonthold | Male

Thalange (2021) (22)

Aynaouctal.
@01 (15)

yarod | Female

Symptoms

Shortstature, cunyprospic
with defcent midfce ronal
bossing,suure diastasis,
absence of uppee incisor with
mispsitioning of tecth,

Shortstatre, poor weight
e, dysmorphic nal,
multiple denal caries and
groved

palte, hepatosenomegaly

Short statue, e 10 thve,
juundice

aping fontancll, umbar
lordosis, short s

Short sature, mulple
facturesof g bones,
dysplastic nal, rontal and
occpial bosing, groove
palte, impaced and
deciduose tcth,

i hypoplsia

[

Homorygons misnse
CISKCEGC,

Homorygous fameshif
mutation of CTSK gene
nexon 4 (¢33846lG)

t  Compli
Camented upper Notreportd
bonded expander with

midine scrw cxpansion

Growth hormone 016 Not repored
ke,

leothyroxine 50 py/day

Growth hormone 1 g/ Not reported
Ked: 05 mg,

Ol hygine, Notrepored

peychiatic support

ns





OPS/images/fendo.2025.1517840/fendo-16-1517840-g001.jpg





OPS/images/fendo.2025.1517840/fendo-16-1517840-g002.jpg





OPS/images/fendo.2025.1517840/fendo-16-1517840-g003.jpg
Stature-for-age, 2 - 20 years, Boys
2 4 6 8 10 12 14 16 18

Year(s) 185
175

165
155
145
135
125
115
105
95

85

75






OPS/images/fendo.2025.1517840/table1.jpg
# Family Sex Current Ageat Region
Age  diagnosi

ACMG  Zygosity Far
sification history

Consanguinity.
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‘mak; P, females ACMG, American Callege of Medical Genetic, LP, Likely pathogenics +ve, paskive; Home, Homerygous.
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