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INTRODUCTION = Hip BMD in Male Subjects with Type 1 diabetes mellitus compared to healthy subjects
m \Various studies have reported that Bone Mineral Density (BMD) is reduced in patients with
ype 1 Diabetes Mellitus (T1 D|V|) Study name Statistics for each study Std. diff. in means and 95% ClI

mn f_actz _osteopenla has been described in T1 [1)IVI patients long ago, even before the inS trged;]:s S“g‘?r‘i?rd Lﬁ#ﬁ? Lmr

availability of moderntechniques to measure BMD N 0,073 0904 0479 0306
m However, the data is not consistent among all the reported studies ' Hamilton EJ -0.305 0.201 -0.699 0.090 —H
m Potential mechanisms leading to osteoporosis in patients with T1DM olade J1 0634 0083 0510 R -

Rakic V -0.787 0.306 -1.386 -0.187 i
Autoimmune destruction of beta cells in type 1 diabetes -0.254 0.127 -0.502 -0.005 —O—

-1.00 -0.50 -0.00 0.0 1.00

-ixed effect= SMD -0.254, 95% Cl -0.502 to -0.005 (p value = 0.045), I’=51 %

Insulin deﬂmency Hyperglycemia Amylin deficiency ~ Other autoimmune disease

1 like celiac and thyroid
: 1 1 Decrefgsrgng;fnt)b'ast = Hip BMD in Female Subjects with Type 1 diabetes mellitus compared to healthy subjects
Decrease Decrease dzmggg é"ﬁ;{%ase inhibition of  ROS and Malabsorption
ar?ert?gﬁc FTI]S(I;IJTG osteoblast Osgg’[?\lljllf?/st e SAEN E!n.d R
action daction Chronlc D def|c_|er!cy
on bones hyperglycemia Hypercalciuria etc. o o
leads to Study name Statistics for each study Std. diff. in means and 95% Cl
microvascular
| complcatons Std diff Standard Lower Upper
In means error limit limit
Decrease osteoblast functlon_s _and
netease °Stel°b'“t estecvly Neumann T 10,596 0207  -1.001  -0.191 =
St . Hamilton EJ 0.175 0196  -0.210  0.560 .
steoporosis and increase fracture risk A ——
Danielson KK -0.498 0.166 -0.822 -0.173 ——
Mastrandrea LD (more than 20 years) -0.713 0.250 -1.202 -0.224 i
OBJ ECT'VE Slade JM 0.034 0.518 -0.981 1.048 - )
Strotmeyer ES -0.717 0.141 -0.994 -0.440 0
. . . . - _ B
To perform a meta-analysis to estimate the difference in BMD between T1DM and non- Mastrandrea LD {more than 20 years) 0.897 0.2%-0.86T 0.066
: : : -0.435 0.133 -0.695 -0.174 —0—
diabetic populations
-1.00 -0.50 -0.00 0.50 1.00
Random effect model = SMD -0.435, 95% Cl -0.695 to -0.174 (P value= 0.001), I°’= 62.97
METHODOLOGY ( )
m Eligibility Criteria
Cases: T1DM patient (of any age group) DISCUSSION
Control: Healthy subject (non diabetic) = Proposed pathogenic mechanisms behind reduced BMD in T1DM patients: *
BMD measurement: * Hyperglycemia
m BMD was measured by dual energy X-ray absorptiometry (DXA) *  Autoimmune inflammation
m BMD measurements were expressed as an absolute value in g/cm’ * Increased PPAR-y— aclivity increased marrow adiposity
Study design: All observational studies were included (case controlled and cohort studies)  Hypoinsulinemia and hypoamylinemia
m Literature Search; Performed in PubMed and EMBASE for cross-sectional cohort and e Deficitof IGF-land Vitamin D

case-control studies pertaining to T1DM and osteoporosis »  Nonenzymatic glycosylation of type 1 collagen with subsequent formation of AGEs

m Additional searches were conducted to include research abstracts, cross references and (advanced glycation end products)

bibliography of individual articles = Factorsinfluencing the bone in T1DM patients

m StudiesuptoJanuary 2014 were included = Ageofonset

m KeyWords: . .
 Prepubertal onset T1IDM: decreased bone formation and inadequate accrual peak bone
m Type 1 Diabetes Mellitus mass osteopenia’
m Bone Mineral Density = (Gender
m  Dualenergy X-ray absorptiometry (DEXA) e  Menwith T1DM are more prone to osteopenia than women *
m  Assessmentof studies was performed by two independent researchers Estrogen adequacy and/or use of estrogen-based oral contraceptive pills might be the
. . 4
m Arandom effects was used to pool datain case of substantial heterogeneity among studies reason for higher bone mass in women compared to men
m Heterogeneity and publication bias were assessed = BMI
« LowerBMIis associated with higherincidence of osteoporosis °
RESULTS « Adiposetissue — adipocytokines — increase in BMD°
PRISMA Flow Diagram . . . ;
 T1DM patients — lower BMI lower adipose tissues — more prone to develop OP
Records identified after Additional records identified : 6
searching databases (3,342) through other sources (8) = Poorglycemic control
| il « TIDM — poor glycemic control — microvascular complications (Retinopathy,
Records identified after removing duplicate (2,112) Neuropathy, Nephropathy)
i e Retinopathy and neuropathy — fall — fractures
Records screened (2,112)  Nephropathy Hypercalciuria AND alter vitamin D metabolism vitamin D deficiency
v = Endocrine factors’
Full text articles assessed Records excluded for not meeting
for eligibility (110) — inclusion criteria (2,002) T1DM
' v
Articles included (45) Hyperglycemia, functional hypoparathyroidism,
vitamin D deficiency and alterations in vitamin D metabolism
RESULTS '
= Number of studies included: 48 Hypercalciuria
= Number of patients involved: v
m Cases:2.885 Negative calcium balance — Osteoporosis
m (Controls: 4,814
m Meta-analysis showed that BMD in T1DM patients was significantly lower at many regions CONCLUSIONS

m Pooled mean differences of BMD in patients with T1DM when compared with control: |
= Bothmenand women with T1DM have preponderance to have lower BMD levels

) I:Ilpv\r/e)?;(;r;.: -0.43 (95% Confidence interval [CI]: -0.69t0 -0.17) m Multiple factors caninfluence BMD in individuals with T1DM:
e Men:-0.25(95% Cl:-0.50t0-0.005) = Age

m Spineregion: = (Gender
e Men:-0.30(95%Cl:-0.47t0-0.13) = Menopausal status

m Forearmregion:
e Women:-0.21(95% Cl: -0.43t0 0.00)
* Femoral neck: No significant difference was found in BMD (in both men and women)

= Bonetype

m Large prospective epidemiological studies are required to confirm our findings

m Pooled mean differences of site-wise BMD in patients with T1DM when compared with REFERENCES
control: 1. Dhaon P and Shah VN. Indian J Endocrinol Metab. 2014 Mar-Apr: 18(2): 159—165

Site | Gender | Number of studies | Effect size (SMD) il mm 2 EllerVainicher G etal. Diabetes Care 34:2186-2191, 2011
Male -0.308 047910-0.136 0.001* 0%
Female 17 0.101 0.292t00.104 0.353 69 % 3. Roggenletal. Horm Res Paediatr. 2013; 79(2):68-74
Male 4 -0.254 0.50210-0.005  0.045  63% 4. Hadjidakis DJ et al. J Diabetes Complications. 2006 Sep-Oct: 20(5):302-7
Female 7 -0.435 0.69510-0174 0.001* 51 %

Femoral neck [kl 8 0.077 0.574t00.727 0.818 98 % 5. HofbauerLC etal. J Bone Miner Res. 2007 Sep, 22(9):1317-28

Female 11 0.170 0779101119 0725  93% | | |
Vale 3 0,069 0332100195 0609 0% 6. JoshiAetal JOsteoporos.2013; 2013():397814
Female 4 -0.218 0.437100.002 0.052 49 % 7. Thalassinos NC et al. Diabet Med. 1993 May; 10(4):341-4
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