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in 612 postmenopausal women from the Buffalo OsteoPerio study, an ancilary study to the WHI observational Study, We
compared baseline measure as well a5 S-vear changes in whaole mouth mean and worst site ACH levels among serum E; level

groups (undetectable, 5.00-18.00, 12.00-46,07, and =46.07 pg/ml), and betwesn HT never and ever users using analysis of
variance and analysis of covariance (AMNCOWA), We analyzed the association of ACH loss with serum E2 and HT use using logistic

regression.

Results, We did not find any evidence for the presence of multiplicative interaction between HT and either of the GRSs an

total fracture incidence (p for interaction in Cox regression model, Fx-GRS: 0,49, BMD-GRS: 0.63). The results were similar in
case-orly anabyses when analyzed with 1,608 fracture cases, Howewer, we observed a significant positive additive interaction in
both GRS, Placebo assigned women in the highest quartile of both GRSs had excess fracture risk, with RERI (95% CI) of 0,35
(0,01, 0,69; p=0.047) and 0,38 (0,01, 0.75; p=0.046) for Fx-GRS and BMD-GRS, respectively, The relative risk reduction across
Fx-GRS guartile were 21%, 26% and 34% for lowest, middle two and highest quartile, respectively. We observed similar risk
reductions in BMD-GRS strata, However, the heterogeneity of HT effect on fracture was not statistically significant (Fx-GRS p for
heterogensity = 0.40, BMD-GRS p for heterogeneity = 0.40).

In the analysis of CaD, we did not observe any significant interaction of CaD with Fx-GRS on either of the scale examined.
However, we found sigrificant multiplicative (p for interaction = 0.01) and negative additive interactions between BMD-GRS and
CaD (RERI (95% CI, p-walue), mid two quarties: —-0.61 (—1.18, =0.05, p=0.03), highest quartie: -0.76 (-1.43, -0.09,
p=0.031). In a stratified analysis, we chserved a significant fracture risk reduction with CaD intervention in wormen with low
genetic predisnosition to low BMD (lowest quartile of BMD-GRS) (HR=0.60, 95 % CI=0.44, 0.81), hut not in those with higher
BMD-GRS [p for heterogeneity = 0.01). Mo significant heterogeneity of CaD effect was found across Fx-GRS strata (p for
heterogensity = 0.90).

We found no assodiation between serumn E; and aral ACH, However, we observed that women whio had never used HT had
rmiore wihole mouth mean ACH Ioss (adjiusted mean + standard error of the mean, 2.49 mm £ 0.05 vs. 2.32 mm = 0.03,
ANCOWA prualue=0.01) and worst site of ACH loss (4,73 mm + 0.12 ¥s. 4.42 mm £ 0.08, ANCOWA p-value=0.03) compared to
ever users, When analvzed with ACH sewerity categories, we observed that the odds of having severe ACH loss for those swho
never used HT were significantly higher than ewer users [OR=2.00; 95% CI: 1.11-3.62), We did not find any association
between five-year progression in ACH and baseline serum E2 measure ar HT. (Abstract shartened by UML)
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TABLES

study, 1997-2001 (N=613)

Table 1. Characteristics of postmenopausal women by categories of serum E: level and HT use status at baseline: The Buffalo OsteoPerio

Serum E; level

at baseline

HT use status at baseline

‘Characteristics
All Non- >5.00, =18.00, > Never
:':;;](s'”’ (N=613)  detectable  <IS.00pg/ml <46.07pg/ml 46.07pgml  p’ users EE'N’ e
(N=131) (N=160) (N=161) (N=161) (N=188) 25)

"Age at baseline visit (yrs) 555 (6.7) 66.6(6.7) 662 (6.9) 64.8(6.8) 64.6(6.1) 001 67.1(69)  648(65) <001
Race (White) 605 (98.7%) 120 (98.5%) 158 (98.8%) 159 (98.8%) 159 (98.8%) >g;;?f 186 (98.9%) 419 (98.6%) :,3,;;;:
Cigarette smoking

Never 332 (54.2%) 75 (57.3%) 80 (50.0%) B2(50.9%) 95 (59.0%) 108 (57.4%) 224 (52.7%)

Ever 281 (45.8%) 56 (42.7%) 80 (50.0%) 79 (49.1%) 66 (41.0%) 80 (42.6%) 201 (47.3%)
Daily total caleium intake 14232(7403) 13571 (860.2) 14539 (708.1)  1468.8 (697.5) 14009(709.1)  0.56 12848 14845 <0.01

(692.1) (753.3)

Daily total vitamin Dintake 0 ) (30446)  5303(350.2)  541.0(3060)  5530(292.8) 838.6(30523) 048 998 6735 0.15
( GILY (2446.7)
Hormone therapy <0.01

Never 188 (30.7%) 78 (59.5%) 89 (55.6%) 21 (13.0%) 0

Former 107(17.5%) 43 (32.8%) 45 (28.1%) 15 (9.3%) 4(2.5%)

Current 318(51.9%) 10 (7.6%) 26 (16.3%) 125 (77.6%) 157 (97.5%)

_Hysterectomy (ever) 220 (35.9%) 36 (27.5%) 39.(24.4%) 67 (41.6%) __ 78(48.5%)  <0.01 _ 38(202%) 182 (42.8%)  <0.01
Bilateral oophorectomy (ever)? 93 (15.2%) 11 (8.4%) 21 (13.1%) 3U(19.5%)  30(188%) 003 16(8.5%)  77(182%) <001
Years since menopause (yrs) 17.4(8.4) 8.1 (89) 175 (8.5) 17.2(8.3) 17.0(8.3) 073 179(83)  172(85) 036
Years without HT (yrs) 11.7(9.6) 16.0 (9.3) 15.1 (9.0) 9.0 (8.7) 7.7(8.6) <001 17.8(34)  9.0(88 <001
BMI (Kg/m?) 26.5(4.9) 26.2(4.6) 267 (4.8) 27.0(5.3) 26.0(4.9) 024 27.0(5.1)  262(48) _ 0.05
Diabetes history 21 (3.4%) 2(1.5%) 6 (3.8%) 11(6.8%) 2(1.2%) 002 421%)  17(40%) 024
Teeth brushing 035 081

<2 times/day 144 (23.5%) 37 (28.2%) 37 (23.1%) 31(193%)  39(24.2%) 43(229%) 101 (23.8%)
i 469 (76.5%)  94(71.8%) 123 (76.9%) 130 (80.7%) 122 (T5.8%) 145 (T7.1%) _324(76.2%)

173 (28.3%)
> Once/week , <daily 181 (29.6%)
258 (42.2%)

43 (32.8%)
35 (26.7%)
53 (40.5%)

42 (26.4%)
51(32.1%)
66 (41.5%)

45 (28.0%)
50 (31.1%)
66 (41.0%)

43 (26.7%)
45 (28.0%)
73 (45.3%)

60 (32.1%)
50 (26.7%)
77 (41.2%)

113 (26.6%)
131 (30.8%)
181 (42.6%)

Never or only with problem 47(7.7%)

study, 1997-2001 (N=613)

11 (8:4%)

14 (8.8%)

162

11 (6.8%)

11 (6.8%)

19 (10.1%)

Table 1. Characteristics of postmenopausal women by categories of serum E: level and HT use status at baseline: The Buffalo OsteoPerio

28 (6.6%)

Characteristics
Mean (SD),

Serum E, level categories at

HT

st at

>I8.ﬂ,. )

Never

Ever users -
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Future large-scale interaction studies incorporating a functional understanding of the GWAS

findings, and prospective studies of ACH with serial measurement of serum estradiol levels and

HT use are needed to better elucidate clinical utility of GRS in relation to assessing risk-benefit

ratio of osteoporosis treatment, and to determine the role of estrogen in oral bone health.
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38 » BIG DATA, DATA MINING, AND MACHINE LEARNING

on the work Cutting and Cafarella had done on Nutch? and a paper
published by Google that introduced the MapReduce paradigm for
processing data on large clusters. In 2008, Hadoop had become a top-
level Apache project and was being used by several large data compa-
nies such as Yahoo!, Facebook, and The New York Times.

A current trend is to store all available data in Hadoop. Hadoop is
attractive because it can store and manage very large volumes of data
on commodity hardware and can expand easily by adding hardware re-
sources with incremental cost. Traditionally, systems were sized based
on expected volumes of data, without the expectation that data would
accumulate in perpetuity. Hadoop has made large-scale accumulation
of data feasible and potentially is a significant differentiator for com-
petitive advantage. Those who can exploit the value of historical data
successfully can gain a huge advantage in the future.

Hadoop is becoming the front-runner for housing large volumes of
historical data. However, this data is rarely (actually probably never)
in an appropriate form for data mining.

Also, for many problems, other data repositories are used to aug-
ment the data in Hadoop. For example, credit card transactions may
be stored in Hadoop, but the cardholder account information may be

N

Figure 2.1 Graphical illustration of a Hadoop System
2Nutch is an Apache open source web crawling project.
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