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Abstract: Objective To explore the correlation between vitamin D and K levels and osteoporosis in patients with chronic
pancreatitis ( CP). Methods Bone mineral density was determined using dual-energy X-ray absorptiometry. Faecal elastase was
detected to evaluate pancreatic function. Nutritional evaluation included vitamin D and vitamin K. The association between
investigated variables and bone mineral density were analyzed with logistic regression analysis. Results A total of 211 CP patients
were enrolled (67% men; mean age 60 years old). In total, 18% of the patients had advanced CP, 56% suffered from pancreatic
exocrine insufficiency, and 43% had alcoholic etiology. Vitamin D and K were deficient in 56% and 32% , respectively. Osteopenia
was diagnosed in 42% and osteoporosis in 22%. In the multivariate analysis, female sex (OR=2.78), age (OR=1.07 per year) ,
and higher BMI ( OR=0.84) were associated with the presence of osteoporosis. In male patients, the only factor associated with
osteoporosis was vitamin K deficiency ( OR=4.23). Conclusion The present data confirm a high rate of osteopathy in CP patients
and highlight the relevance of vitamin K deficiency as the only factor associated with osteoporosis in male patients.
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Table 1 General features of the enrolled cohort of CP patients[ #+s,n( %) ]

=] B WH B
1 3 B R 77/211 (36.49)
5 142/211 (67.29) e 127/211 (60. 19)
#e AR 8/211 (3.79) B 22 R A 145/211 (68.72)
o 25 T e 61/211 (28.90) Jo B s 2300 T e

5 R il 78/178 (43.82)

A 92/211 (43.60) 1 000ug/g <FE<2 000pg/g 29/178 (16.29)
R 40/211 (18.95) FE<1 000pg/g 72/178 (40.45)
EAE 9/211 (4.26) eIk 116/211 (54.98)
T BELE 12/211 (5.68) B

HiAk 58/211 (27.48) E#HFTREE 76/211 (36.02)
P i R HEE DS 89/211 (42.18)
g 74/211 (35.07) B TR S 46/211 (21. 80)
g 99/211 (46.92) #1LE D(ng/ml) 20.221.2

e 317 32/211 (15.17) 44 R D 2 E (<20ng/mL) 119/211 (56. 40)
GigE 6/211 (2.84) HtEE K(ng/ml) 0. 64+0. 09
N 244 A A R K 2 5 (<0. 2ng/mL) 56/178 (31.46)

R2 HAEREBHE, BEWSSE RAMIER CP BH XK LR 2xs,n(%) ]

Table 2 Differences among CP patients with normal bone mineral density, osteopenia, or osteoporosis[ #+s,n( %) ]

W H EH (n=76) FEW(n=89) P1{E T IR BLANE (n=46) PfH
FEW/(F) 55212 59=13 0.06 6729 <0.01
g3 17/76 (22.37) 26/89 (29.21) 0.37  26/46 (56.52) <0.01
Y % 10/14 (71.43) 22/26 (84.62) 0.41  25/25 (100.00) 0.01
1 T 48 8/ kg/m? 25+4 24+3 0.05 22+3 <0.01
Jog SR 2/68 (2.94) 8/86 (9.30) 0.18  3/42 (7.14) 0.36
i/ A 81+9.7 76=7.9 0.76  9829.9 0.38
i BT 95 5 14/67 (20.90) 17/85 (20.00) 1.00  4/41 (9.76) 0.18
o PR 35/76 (46.05) 27/87 (31.03) 0.05 15/45 (33.33) 0.18
1 000pg/g<FE<2 000pg/g 37/63 (58.73) 44,76 (57.89) 1.00  20/40 (50.00) 0.42
FE <1 000pg/g 25/63 (39.68) 34/76 (44.74) 0. 60 13740 (32.50) 0.53
PERT 37/76 (48.68) 54/89 (60.67) 0.15  25/45 (55.56) 0.57
TN 40/76 (52.63) 42/87 (48.28) 0.63  22/44 (50.00) 0.85
MAE> 2048 30/45 (66.67) 32/46 (69.57) 0. 82 18/23 (78.26) 0.40
KRG A 36/76 (47.37) 37/87 (42.53) 0.63 18/45 (40.00) 0.45
#EEE D BLZ AL (<20 ng/ml) 43/74 (58.11) 50/87 (57.47) 1.00 22/43 (51.16) 0.56
# % D(ng/mL) 19£1.2 19£1.2 0.86  23.1x1.4 0.13
#iA E K $ 2 5E (<0.2 ng/mL) 20/65 (30.77) 23777 (29.87) 1.00 13/36 (36.11) 0. 66
#x4 % K/ (ng/mL) 0.57£0. 06 0.7920. 12 0.17  0.4420.50 0.26
Mg/ ( mg/dL) 1. 82+0. 39 1.77+0. 44 0.49 1.84+0.48 0.78
g 9/66 (13.64) 14/76 (18.42) 0.49  6/38 (15.79) 0.77
Ca/(mg/dL) 8.78+1.77 9.2+1.96 0.92  9.28%1.35 0.52
e 9/69 (13.04) 10/83 (12.05) .00  5/43 (11.63) 1. 00
PTH/ ( pg/mL) 43£1.6 50£2. 3 0.06  70x6.2 <0.01
PTH 7 FIE % {4 4/60 (6.67) 15/79 (18.99) 0. 04 13/36 (36.11) <0.01
CRP/(mg/dL) 6.4x1.6 3£0.6 0.15  2.4620.4 0.29
CRP B FIF#HE 28/44 (63.64) 32/52 (61.54) 1. 00 10/19 (52.63) 0.57
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Table 3 Logistic regression analysis for factors associated with osteoporosis in CP patients

¥ A ZA R
OR (95% CI) P OR (95% CI) P (A
Ty 1.06 (1.03~1.10) <0.01 1,07 (1.02~1.11) <0.01
4 3.44 (1.70~6.96) <0.01 2.78 (1.16~6. 68) 0.02
BMI 0.84 (0.76~0.94) <0.01 0.84 (0.74~0.95) 0.01
PTH 1.01 (1.00~1.01) 0.01 1.01 (1.00~1.03) 0. 04
#rAEF D B2 fE 1.10 (0.53~2.27) 0.20 -
ik K s 1.45 (0.64~3.29) 0.18 -
CRP 0.98 (0.88~1.08) 0.70 -
FE 1,00 (0.99~1.00) 0.90 -
IR 0.81 (0.40~1.63) 0. 66 -
£ 3% 4 1.10 (0. 54~2.23) 0.77 -
W B 255 0.47 (0. 14~1.59) 0.22 -
Zm 0.82 (0.41~1.60) 0.56 -
e 1.00 (0.99~1.00) 0.18 -
PERT 1.01 (0.52~1.97) 0.96 -
&4 1492 61T CP B E B BB MR KRB Logistic [ 1H 7047
Table 4 Logistic regression analysis for factors associated with osteoporosis in the 142 male patients with CP
OR (95% CI) Py OR (95% CI) PIE
AT WE 1.04 (0.99~1.09) 0. 06 -
BMI 0.84 (0.72~0.97) 0.02 0.85 (0.71~1.03) o1
PTH 1.01 (1.00~1.03) 0.04 1.01 (0.99~1.03) 0.22
#EEE D BT E 1.14 (0.38~3.44) 0.81 -
MEEKES 4.25 (1.27~14.2) 0.01 5.28 (1.31~21.40) 0. 01
CRP 0.84 (0.59~1.21) 0.36 -
FE 1.00 (0.99~1.00) 0.29 -
Y 0.47 (0.15~1.47) 0.19 -
E A 1.45 (0.48~4.35) 0.50 -
Wt 2 o 0.52 (0.10~2.67) 0. 44
T4 1.04 (0.37~2.94) 0.93 -
g 1.00 (0.99~1.00) 0. 81 -
PERT 0.82 (0.31~2.11) 0. 68 -
3 Wi A AE A RS 38 A oo 2248 B e A A A 5 Ak
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