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The incidence and risk factors of osteoporosis in maintenance hemodialysis patients of one center YANG
Wenling ZHU Ning ZHENG Danxia et al. Nephrology Department  Peking University 3rd Hospital — Beijing
100191  China

Abstract Objective  To learn about the incidence and risk factors of osteoporosis in the maintenance
hemodialysis patients. Methods There were 52 stable maintenance hemodialysis patients enrolled in the study
with 27 male. The serum iPTH calcium phosphate level bone mineral density BMD  were measured and the
risk factors of osteoporosis were analyzed. Results The bone mineral density examination demonstrated that the
percentage of osteoporosis was 25.0% and that of osteopenia was 40.4% . 92.3% osteoporosis patients were
female. The traditional risk factors in nondialystic patients such as dry weight diabetes mellitus ALP and so on
were also important factors that influenced the bone mineral density of hemodialysis patients. Although iPTH
influence the metabolism of calcium and phosphus it wasn’t an independent risk factor of bone mineral density.
Conclusion The osteoporosis are very common in maintenance hemodialysis patients. The traditional risk factors
in nondialystic patients such as dry weight diabetes mellitus and so on were also important factors in hemodialysis
patients. Those with high serum ALP have low bone mineral density. iPTH wasn’t an independent risk factor of
bone mineral density.

Key words Hemodialysis Osteoporosis  Parathyroid hormone

7-11 14-17

ALP 13 18

8-13

100191
Email yangwl2003 @ sohu . com



2008 11 14 11 Chin J Osteoporos November 2008 Vol 14 No.1l 809
1 14 26.9%
1 16 30.8% 8
1.1 15.3% 7 13.5%
5 2 10
3 3 19.2% ALB  39.1+3.1 ¢/L
3
1
+ /
25% 5%
35 17.3 59.3
ke 62.18+11.79
ml/d 537 + 580
1.2 HB g/L 114.46 + 12.94
iPTH pe/ml 254.89 = 184.39
3.0 mEq/L <10 pg/ Ca mmol/L 2.15+0.18
L 3 P mmol/L 2.03+0.57
/ 3 mmol?/L2 4.35+1.24
1 iPTH ALP U/L 93.24+45.42
iPTH
iPTH
biosource ELISA kit 3 1
human intact PTH iPTH 16 ~ 64 pg/ LBMD
mL mg/dl, ' = mg/dl. +0.8  (.8880+0.2007 g/cm’ FBMD 0.6514
x 4-ALB g/dL mmol/L. = 0.25 X mg/ +0.1257 glem’ T-Score — 1.49 +2.21
dL. Ca T-Score —1.15+0.77 21
Norlano X-36 X 40.4% 13
DEXA L, 25.0% 92.3%
BMD T-Score T = 48.0%
BMD - BMD /SD 3.7%
WHO 0B T Seore Pearson Xz 13.998 P =0.001
-2.5 -1 -2.5 18 34.6%
+1 T 60 34
10 29.4%
1.3 6 60.0%
SPSS 13.0 + 7 16.7%
Pearson X2 8.564 P =
/ 0.014
P <0.05 2.2
LBMD FBMD
iPTH ALP
2 ALB
2.1 FBMD
52 27 51.9% 2 3

66.5 55.3 69.8



810

2008 11 14 11 Chin J Osteoporos  November 2008 Vol 14 No.11
2
LBMD Unstandardized FBMD Unstandardized FBMD Unstandardized
R*=0.320 Coefficients B R?=0.470 Coefficients B R?=0.381 Coefficients B
Constant 1.212* Constant 0.4427 Constant 0.341°
0.007* 0.005" " 0.005"
ALP -0.001" ALP -0.001" -0.105"
ALB -0.016" -0.084"
LBMD FBMD FBMD P <0.05 P=0.05
“P<0.05 **P<0.001 #*P=0.001
3 GFR 70 mL/min/1.73 m’ CKD1 2
CKD
renal osteodystrophy GFR 6 ~26 mL/min/1.73 m> CKD 4
110
Bz _ 11 CKD
D 1011213 )ppg 2
CKD 12782 8.9/1000
D 25.6/1000
1102005
KDIGO Kidney Disease Improving oo CKD
Global Outcomes CKD Ho
chronic kidney disease-mineral and X DEXA
bone disorder BMD : ?
)
]PFH D @ 113-15 24 1
2 2.5
@ 719 115 DEXA
25.0%
6.97% '
Taal  * 1999  58.2+17.3
’ 13.6% ~19.3% Zayour ' 2004 28
Sl 64 % 87% Barreto " 2006
98
15 46 %
Ersoy 292 DEXA
1520
19.2% 26% 60
29.4%
GFR 4.86 60
/ 1810 22 6% 17



2008 11 14

11 Chin J Osteoporos  November 2008 Vol 14 No.11

110 15 26-28 MOE
12 12782
=1.33 RR=1.59
3.1 iPTH
PTH
PTH
PTH iPTH “
OH ,D,
PTH 129
PTH/PTH
B
PTH
PTH PTH,,,
cAMP/PKA PLC
YangD ¥ PTH
PTH
PTH
30
3 Lacativa
PTH Taal

0.001 DOPPS *

~300 pg/mL
Danese 9007
PTH
300 pg/mL
1PTH Moe
iPTH
iPTH
3.2
1948 Albright

PTH 900pg/mL

71119

DOPPS 2
RR

1 25-

PTH

PTH 34

PKC

PTH

CKD

3233

§ iPTH

150

PTH

11 25

Reifensten

11 27 35-40 1
27 @
AGE
1L-6
@ la-
2
27 36-39 2
Brandao %2007
Fujii ™
ALP
RNA mRNA
2
Suzuki 104 2
Wakasugi 78 2
3.3
DOPPS *
BMI 25
WHO
< 1271b/58kg " *
iPTH
826 Tang
368 78.8
R*=0.176 P<0.001 lacativa * 42

Ersoy

3.4 ALP

811

AGE

1



812

2008 11

14 11 Chin J Osteoporos  November 2008 Vol 14 No.11

ALP

98 digo
ALP
ALP
ALP

ALP ALP

18 24

3.5 AIB
ALB

10 32

2

217 57.7

Saito

DOPPS #

1 ¢/dL
RR 1.85 1.45

3.6

50 ~ 60

28

70 ~ 80

28 43

iPTH HB ALP ALB

@HB

Saito ¥ 2004
97
50
HB HB
HB 110 g/L

HB

HB

10

11

Zayour

ALP

Work group membership. K/DOQI clinical practice guidelines for
bone metabolism and disease in chronic kidney disease. AJKD 2003
42 4 suppl 3 S10-S140.

Pozzoni P Del Vecchio L. Pontoriero G et al. Long-term outcome
in hemodialysis Morbidity and mortality. J Nephrol 2004 17 Suppl
8  S87-995.

Strozecki P Adamowicz A Nartowicz E et al. Parathormon

and left ventricular structure and function in

23 1

calcium  phosphorus
normotensive hemodialysis patients. Renal failure 2001
115-126.

review of the

1976-1993.

de Francisco AL. Secondary hyperparathyroidism
disease and its treatment. Clin Ther 2004 26 12
Sanchez CP. Secondary Hyperparathyroidism in Children with Chronic
Renal Failure-Pathogenesis and Treatment. Pediatr Drugs 2003 5
11 763-776.

Friedman EA. Consequences and management of hyperphosphatemia
in patients with renal insufficiency. Kidney int 2005 67 suppl
sl-s7.

Wang M. Attention to abnormal metabolism of calcium and
phosphorus and the control of bone disease in dialysis patients.
Chinese blood purification 2006 5 7 349-350 in Chinese .

Taal MW Masud T Green D et al. Risk factors for reduced bone
density in haemodialysis patients. Nephrol Dial Transplant 1999 14
8 1922-1928.

Lindberg JS Moe SM. Osteoporosis in end-state renal disease. Semin
Nephrol 1999 19 2 115-122.

Work group memkership. The clinical practice guideline for bone
metabolism and associated abnormality in chronic kidney disease-
guideline 2 the evaluation for CKD associated bone disease. Chin

Blood Purif 2006 5 2 95-97 in Chinese .

Zayour D Daouk M Medawar W et al. Predictors of Bone Mineral



2008 11 14 11

Chin J Osteoporos  November 2008 Vol 14 No.11 813

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

Density in Patients on Hemodialysis. Transplantation Proceedings
2004 36 1297-1301.

Barreto FC  Barreto DV Moyses RM et al. Osteoporosis in
hemodialysis patients revisited by bone histomorphometry a new
insight into an old problem. Kidney Int 2006 69 10  1852-1857.
Roe S Cassidy MJD. Diagnosis

osteodystrophy. Curr Opin Nephrol Hypertens 2000 9 675-681.

and monitoring of renal
Cheng XG. The measurement of bone mineral density and diagnosis of
osteoporosis. Medicine abroad endocrinology part 2005 25 5
308-310 in Chinese .

Lin JT Lane JM. Osteoporosis. A Review. Clin Orthop Relat Res
2004 425 126-134.

Xie DM Liao ZB Zhang XJ et al. the investigation of risk factors
and care for senile osteoporosis. West China Medical Journal 2006
21 4 832-833 in Chinese .

Li PS. Diagnosis and treatment of primary osteoporosis. J Health Care
and Medicine in Chinese PLA 2004 6 2 115-117 in Chinese .
LiPS Wei X Yin YX et al. Relationship between bone metabolic
biochemical markers of osteoporosis and bone mineral density. Chin J
Osteoporos 2005 11 1 22-25 in Chinese .

Moe S Drueke T Cunningham J et al. Definition evaluation and
classification of renal osteodystrophy A position statement from
Kidney Disease Improving Global Outcomes KDIGO . Kidney Int
2006 69 1945-1953.

Sun Y Cui L. Research development of cardiovascular disease and
osteoporosis. Chin J Osteoporos 2007 13 7 520-523 in Chinese .
Ensrud KE  Lui LY Taylor BC et al. Renal function and risk of
hip and vertebral fractures in older women. Arch Intern Med 2007
167 2 133-139.

Jadoul M Albert ]M Akiba T et al. Incidence and risk factors for
hip or other bone fractures among hemodialysis patients in the Dialysis
Outcomes and Practice Patterns Study. Kidney Int 2006 70 7
1358-1366.

Inaba M Okuno S Kumeda Y et al. Increased incidence of vertebral
fracture in older female hemodialyzed patients with type 2 diabetes
mellitus. Calcif Tissue Int 2005 76 4  256-260.

Ning JP. Sun M lkeda T et al. The relationship between bone
mineral density and secondany hyperparathyroidism bone disease.
Bull Hunan Med Univ 2000 25 1 77-80 in Chinese .

Ersoy FF Passadakis SP Tam P et al. Bone mineral density and its
correlation with clinical and laboratory factors in chronic peritoneal
dialysis patients. J Bone Miner Metab 2006 24 79-86.

Tang YJ Sheu WHH Liu PH et al. Positive associations of bone
mineral density with body mass index physical activity and blood
triglyceride level in men over 70 years old a TCVGHAGE study. J
Bone Miner Metab 2007 25 54-59.

Zeng XQ Hu ZH. The relationship of diabetics and osteoporosis.
Xinjiang Med J 2007 37 119-122 in Chinese .

Osteoporosis Commitee  China Gerontological Society The expert
group of booklet. The booklet of osteoporosis in Chinese population
2007 edition. Chin J Osteoporos 2007 1-68 in Chinese .
Levin A Bakris GL  Molitch M

suppl

et al. Prevalence of abnormal

30

31

33

34

35

36

37

38

39

41

42

43

serum vitamin D PTH calcium and phosphorus in patients with
results of the study to evaluate early kidney

31-38.

chronic kidney disease
disease. Kidney Int 2007 71 1
Yang D Singh R Divieti P et al. Contributions of parathyroid
hormone PTH /PTH-related peptide receptor signaling pathways to
the anabolic effect of PTH on bone. Bone 2007 40 6  1453-
1461 .

Garcia-Perez MA  Moreno-Mercer J Tarin JJ
between PTH

et al. Relationship
sex steroid and bone turnover marker measurements
and bone density in recently postmenopausal women. Maturitas
2003 451 67-74.

Lacativa PG de Mendon LM de Mattos Patricio Filho PJ et al.
Risk factors for decreased total body and regional bone mineral density
in hemodialysis patients with severe secondary hyperparathyroidism. J
Clin Densitom 2005 8 3 352-361.
Urefia P Bernard-Poenaru O Ostertag A et al. Bone mineral
density biochemical markers and skeletal fractures in haemodialysis
patients. Nephrol Dial Transplant 2003 18 11 ~ 2325-2331.
Danese MD Kim J Doan QV et al. PTH and the risks for hip
vertebral and pelvic fractures among patients on dialysis. Am J
Kidney Dis 2006 47 1 149-56.
Brandao FR  Vicente E]J Daltro CH et al. Bone metabolism is
linked to disease duration and metabolic control in type 1 diabetes
mellitus. Diabetes Research and Clinical Practice 2007 78 334-
339.

Fujii H Hamada Y Fukagawa M. Bone formation in spontaneously
diabetic Torii-newly established model of non-obese type 2 diabetes
rats. Bone 2008 42 2 372-379.

Sosa M Dominguez M Navarro MC et al. Bone Mineral Metabolism
is Normal in Non-Insulin-Dependent Diabetes Mellitus. J Diabetes
Complications 1996 10 4  201-205.
Suzuki K Sugimoto C  Takizawa M et al. Correlations between
bone mineral density and circulating bone metabolic markers in
diabetic patients. Diabetes Res Clin Pract 2000 48 3 185-191.
Wakasugi M Wakao R Tawata M et al. Bone mineral
densitymeasured by dual energy X-ray absorptiometry in patients with
1988 9 1 29-36.

non-insulin-dependent diabetes mellitus. Bone

Giacca A Fassina A Caviezel F et al. Miscellaneous Non-
inflammatory Musculoskeletal Conditions—Bone mineral density in
diabetes mellitus. Best Pract Res Clin Rheumatol 2003 17 6
945-970.

Leavey SF' McCullough K Hecking E et al. Body mass index and

mortality in“ healthier” as compared with* sicker” haemodialysis

patients results from the Dialysis Outcomes and Practice Patterns
Study DOPPS . Nephrol Dial Transplant 2001 16 12 2386-
2394.

Saito N Tabata N Saito S et al. Bone Mineral Density ~Serum

Albumin and Serum Magnesium. J Am College of Nutrition 2004 23
6 S701-S703.
Kamel HK. Male osteoporosis new trends in diagnosis and therapy.
Drugs Aging 2005 22 9  741-748.
2008-06-30





