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Abstract

Purpose—Diindolylmethane (DIM), a bioactive compound found in cruciferous vegetables, has
proposed breast cancer chemoprevention activity. There is limited evidence of clinically relevant
activity or long-term safety. A randomized, double-blind, placebo-controlled trial was conducted
to determine the activity and safety of combined use of DIM (BR-DIM) with tamoxifen.

Methods—Women prescribed tamoxifen (n=130) were assigned to receive BioResponse-DIM®
(BR-DIM), providing 150 mgs DIM twice daily, or placebo, for 12 months. The primary study
endpoint was change in urinary 2/16 -hydroxyestrone (2/16 -OHEL) ratio. Change in 4-
hydroxyestrone (4-OHEL), serum estrogens and sex hormone-binding globulin (SHBG), breast
density, and tamoxifen metabolites also were assessed.
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Results—Ninety-eight women (51 placebo, 47 DIM) completed intervention; compliance with
treatment was >91%. DIM increased the 2/16 -OHEL ratio (+3.2[0.8, 8.4]) compared to placebo
(-0.7 [-1.7, 0.8], p <0.001). Serum SHBG also increased with DIM as compared to placebo

(+ 25+22 and +1.1 £19 nmol/L, respectively). No change in breast density measured by
mammography or by MRI was observed. Plasma tamoxifen metabolites (endoxifen, 4-OH
tamoxifen, and N-desmethyl-tamoxifen) were reduced in women receiving DIM versus placebo (P
<0.001). Minimal adverse events were reported and overall did not differ by treatment arm.

Conclusion—In patients taking tamoxifen for breast cancer, daily DIM promoted favorable
changes in estrogen metabolism and circulating levels of SHBG. Further research is warranted to
determine whether decreases in tamoxifen metabolites, including endoxifen, with DIM would
attenuate the clinical benefit of tamoxifen.

Introduction

Tamoxifen is a selective estrogen receptor modulator (SERM) used in the treatment and
prevention of estrogen receptor positive (ER+) breast cancers. The primary action of
tamoxifen is competition with estradiol for binding ER in breast tissue. The efficacy of
tamoxifen is well established. A notable subgroup of patients exhibits poor response to
therapy and combining tamoxifen with other compounds that complement anti-tumor
activity [1,2] or reduce side-effects could increase tamoxifen'schemopreventive benefit [3,4].

Breast cancer survivors frequently self-prescribe bioactive dietary supplements with the
intention to obtain survival benefit [5-8]. Of these, 3,3"-diindolylmethane (DIM), a stable 7
vivo metabolite of indole-3-carbinol (I3C) found in cruciferous vegetables [9], is among the
most well-studied [10]. We previously reported, from a secondary analysis, a 52% reduction
in breast cancer recurrence among women consuming more cruciferous vegetables [11],
hypothesized to be attributed to higher exposure to indolyl-3-carbinol and the related dimer,
DIM [12,13].

Accumulating evidence favors several anti-tumor actions of DIM, including favorable
changes in estrogen metabolism toward 2-hydroxylation of estrogen metabolism [14];
increasing the ratio of 2-hydroxyestrone (2-OHE1) (anti-tumorigenic) to 16a.-
hydroxyestrone(16a-OHE1) (pro-tumorigenic) estrogens [15,16], a shift associated with
lower breast cancer risk [17]. Support of anti-estrogenic effect of DIM are evident in thyroid
disease [18], cell culture studies demonstrating diminished ERa levels [19] and activation of
ERp target genes [20].

Despite interest in the anti-cancer activity of DIM and availability for dietary
supplementation, limited data support benefits or risks of DIM in patients receiving
tamoxifen. Here we report on findings from a double-blind, placebo-controlled, randomized
trial of absorption-enhanced DIM in patients on tamoxifen. We hypothesized that DIM
supplementation would be associated with (1) an increase in urinary 2/16a-OHEL1 ratio, (2)
a reduction in circulating estrogens and an increase in sex hormone-binding globulin
(SHBG), and (3) a reduction in breast density. We also described the effects of regular DIM
use on tamoxifen metabolites in order to understand any possible interactions between the
two agents.
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Methods
Trial Design and Eligibility

A randomized, double-blind, placebo-controlled trial was conducted in women prescribed
tamoxifen. Study staff enrolled cancer-free patients residing in south and central Arizona
who had mammograms within 6 months and BIRADSs score = 2 who were taking tamoxifen
for = 3 months for primary prevention or adjuvant therapy for early stage breast cancer.
Women >18 y not expected to remain on tamoxifen for >2 y, those with hyponatremia or
abnormal liver or renal function, pregnant or lactating women, and those not completing the
study run-in activities were ineligible. Written, informed consent was obtained from all
participants; the study was approved by The University of Arizona Institutional Review
Board in accord with an assurance filed with and approved by the DHHS. All data are
anonymized to protect the identities of the research subjects. The study underwent regular
safety and data quality review at The University of Arizona Cancer Center Data Safety and
Monitoring Board.

Intervention and Dose Escalation

Women were randomized, using computer-assisted software by Biometry Shared Resource,
1:1 to receive microencapsulated DIM (BioResponse-DIM®, a patented, absorption-
enhancing formulation of diindolylmethane, Indolplex® or BR-DIM®) or placebo twice
daily for up to 18 months. Participants, study coordinator and study faculty were blinded to
treatment allocation. At study initiation, data available for dose selection for the stated
endpoints were limited. To establish a dose with minimum side-effects, a nested, dose-
escalation sub-study was conducted over a 12-week period in the first 10 randomized
participants (5 per arm) to evaluate safety. Dosing was initiated at 75 mg DIM from BR-
DIM twice daily. Review by the Data Safety & Monitoring Committee resulted in
permission to increase to 150 mg twice daily for initial recruits as well as all subsequent
enrollees. Active and placebo capsules were supplied by BioResponse, LLC, Boulder, CO.

Study Endpoints

The study was statistically powered for primary and secondary outcomes. The primary
outcome was originally breast density; however, with DSMB advisement, high rates of
bilateral mastectomy which challenged recruitment resulted in a change in primary endpoint
to urinary 2/16a OHE ratio. Other urinary estrogen metabolites and serum estradiol (E2),
estrone (E1), and SHBG also were assessed. To test the effect of DIM on tissue, breast
density was assessed from mammogram and separately from fat-water ratio magnetic
resonance imaging (FWR-MRI). Adverse event reporting was completed using NIH
Common Terminology Criteria for Adverse Events (CTCAE) v3.

Biomarker Measures

Urinary estrogens—Urinary estrogen metabolites were assessed using modified high
performance liquid cromograpthy methods at baseline, 6 months, and 12 months [21].
Briefly, 0.5 mL urine was incubated with p-glucuronidate/sulfatase at 37 C for 4 hours.
Samples were extracted bymethylene chloride, followed by dansyl chloride derivatization
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and extraction with hexane, evaporated to dryness. Dry residues were reconstituted with
50% methanol and injected on the HPLC-MS. Chromatographic separation was achieved on
a PhenomenexSynergi Hydro-RP column with a gradient of methanol and 0.1% formic acid
in water. Mass spectrometric analysis was performed using electrospray ionization, operated
in positive ion mode. The analytes were detected by multiple reaction monitoring. The
detection limit was 1 pg/mL; coefficients of variations (CV) for blinded samples
were,<10%.

Serum estrogens—Serum hormones (E1 and E2) were measured by HPLC-MS at
baseline, 6 and 12 months [22] with minor modifications. Briefly, 0.5 mL serum was
extracted with methylene chloride followed by dansyl chloride derivatization. Samples were
further extracted with hexane, evaporated to dryness. Dry residues were reconstituted with
50% acetonitrile and injected on the HPLC-MS. Chromatographic separation was achieved
on a Phenomenex Synergi Max-RP column with a gradient of acetonitrile and 0.1% formic
acid in water. Mass spectrometric analysis was performed using atmospheric pressure
chemical ionization, operated in the positive ion mode. Analytes were detected by multiple
reaction monitoring. The detection limit was 0.25 pg/mL; CVs were <12%. Serum SHBG
was measured using an ELISA based immunoassay (GenWay Biotech, Inc).

Mammographic density assessment—Craniocaudal views of de-identified
mammograms performed as part of routine care were obtained for density analysis using
published methodology [23,24]. Computer-assisted density assessment was performed using
the Cumulus package; all images for one participant were assessed during the same session
with the reader blinded to treatment status and time sequence. Reader-selected threshold
values that best distinguished the breast and the mammographically dense areas for percent
density (PD) calculation as the ratio of the dense to the total breast area in pixels. As quality
control, 27 images were assessed in duplicate; correlations were 0.99 for total breast area,
0.96 for dense breast area, and 0.92 for PD.

Fat/water MRI—MRI scans were performed in <5 minutes on a 1.5T GE Signa NV-CV/i
scanner on the axial plane using radial gradient-and spin-echo (GRASE) pulse sequence [25]
with 8 performed on a 3T Siemens Skyra using a Cartesian echo method [26], automated
breast segmentation was applied [27,28]. For patients with breast implants, implanted
breasts were subtracted prior to segmentation. For participants with prior breast cancer, only
the contralateral, unaffected breast was analyzed.

Fra80 represents the ratio of breast voxels with < 80% apparent fat fraction. Fra80 is
correlated with mammograhic breast density (Spearman p=0.86, p<0.001) [29] and has
excellent reliability (r?=0.985) [30]. Here, breast Fra80 was calculated for all GE scanner
data; for the Siemens scanner, a threshold was matched to the GE Fra80 using data from the
same patient acquired on both scanners on the same day.

Tamoxifen metabolites—An aliquot of human plasma was added into four-volume of 0.5
mM ammonium formate buffer, pH 3.0 spiked with internal standard. The sample mixture
was then extracted by solid-phase extraction using MCX cartridge from Waters. Tamoxifen
and its metabolites were separated by high-performance liquid chromatography and mass

Breast Cancer Res Treat. Author manuscript; available in PMC 2018 August 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Thomson et al.

Page 5

spectrometry using mobile phase A: 5 mM ammonium formate buffer, pH4.5 + 2%
methanol and mobile phase B: 70:20:10acetonitrile:methanol:50mM ammonium formate
buffer, pH 4.5 and eluted by 5% NH 4 OH in methanol [31].

Statistical Analysis

Results

Target accrual for 95% statistical power was 77 per group for urinary estrogen metabolites,
based on a pilot clinical trial [14] using 2-sided statistical significance; with 50 women per
group the power was 88%. Baseline participant characteristics were calculated by treatment
arm. DIM adherence was investigated as presence versus absence of urinary DIM at each
time point in a 50% random sub-sample of women. Intent-to-treat analysis was used for
percent mammographic density and FWR-MRI based density. Assays for urinary estrogen
metabolites, serum hormones, and tamoxifen metabolites were performed for women who
completed baseline, 6 month and 12 month measures. Skewed urinary estrogen metabolite
levels over time were compared between arms using Wilcoxon rank-sum tests. E2 analyses
were limited to premenopausal women, since 66% of postmenopausal women had values
below detection limits. For levels below detection (< 1% and 23%, E1 and E2, respectively
in premenopausal women), half the lower limit was used. Changes in serum hormone levels,
percent mammographic density, FWR-MRI based density, and tamoxifen metabolites from
baseline to 12 months were evaluated using paired #tests. The incidence of adverse events
was compared between arms using Fisher's exact tests. The sample was restricted to women
with > 80% adherence (based on pill-counts) and > 11 months on study in a series of
sensitivity analyses (74% of total). Findings were confirmed using all available data in linear
mixed effects models, testing interactions between time and arm (data not shown). All
analyses were conducted using Stata 14.1 (StataCorp, College Station, TX), and all tests
were two-sided with alpha set to 0.05.

Study Population and Adherence

Between March 2011 and October 2015, 156 women consented, 65 to each arm (Figure 1).
A total of 98 women (51 placebo, 47 DIM) completed at least 12 months of study-assigned
agent and a final study visit, of which 86 (41 placebo, 45 DIM) provided a final
mammogram to confirm cancer-free status and breast density. There were no differences in
characteristics by study arm (Table 1). The majority were educated, non-Hispanic white
women, mean age of 53.0 y and BMI of 26.5 kg/m2. Mean time on tamoxifen was 1.7 .
Adherence to intervention was by pill count data (91.9%) and urinary DIM measures (97%).

Effect of DIM on Urinary and Serum Hormone Biomarkers

Participants randomized to DIM (Table 2) experienced an increase in 20HE1 (1.3 pmol/mg
Cr) compared to placebo (—0.8pmol/mg Cr). Both arms had lower 16aOHE1 values at the
study end with greater reduction in DIM arm (=0.7 vs.—0.2 pmol/mg Cr, p=0.003). The
20HE1/16a-OHEL1 ratio increased with DIM (3.2) and decreased with placebo (=0.7; P
<0.001). No differences were observed for serum E1 nor E2 by treatment status (Table 3).
For SHBG, a marked increase was shown at 6 months and 12 months with DIM, (2522 and
1.1+19 nmol/L, DIM and placebo, respectively).
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Breast density as assessed by mammography (7= 102 and 86 at baseline and 12 months,
respectively) and separately by FWR-MRI (7= 73 and 60 at baseline and 12 months,
respectively) did not change by treatment arm (Table 4a, b).

Effect of DIM on Tamoxifen Metabolites

DIM treatment was associated with a non-statistically significant reduction in plasma
tamoxifen levels (£ = 0.06), and with a significant reduction in plasma levels of endoxifen (P
=<0.001), 4-OH tamoxifen (P=<0.001), and N-desmethyltamoxifen (£=0.001) (Figure 2).
Effects were evident at 6 weeks, stabilizing over time. A sensitivity analysis restricted to
women with high adherence demonstrated similar (Supplemental Table 1). Furthermore,
treatment with DIM resulted in a greater number of women who were below the proposed
therapeutic threshold of 5.6 ng/mL for endoxifen[32] (Supplemental Figure 1).

Adverse Events

There was no difference in adverse events by treatment arm except discolored urine reported
by 40% of DIM participants (P < 0.001; Supplemental Table 2). Report of tamoxifen-
associated symptoms did not vary by treatment, including hot flashes. There were 14 reports
of vaginal bleeding, 6 in DIM arm and 8 in placebo arm; none resulted in a diagnosis of
cancer or hyperplasia; one patient on placebo discontinued tamoxifen and subsequently was
removed from the study due to endometrial thickening.

Discussion

This randomized, controlled trial of DIM supplementation is among the first and largest to
demonstrate in support of our hypothesis that oral DIM provided as BioResponse-DIM®
increases the urinary ratio of 20HE1/16a.-OHEL1 along with circulating SHBG in patients
taking tamoxifen. No changes in breast density or circulating estrogens were observed.
Importantly, this study is the first to demonstrate a decrease in serum levels of the more
bioactive forms of tamoxifen, including endoxifen, findings that suggest an effect of DIM on
the pharmacokinetics of tamoxifen.

Our finding that DIM modulates estrogen metabolism through increased 2-hydroxylation of
estrogen metabolism and, ultimately, increasing the ratio of this “favorable” metabolite to
the “punitive” 16a-hydroxylated metabolite confirms results in a pilot clinical trial using
one third the DIM dose in breast cancer survivors not on tamoxifen[14]. The present results
support prior observations in 3 patients taking tamoxifen where the 2-OHE1/16a-OHE1
ratio increased 126—-229% with a daily dose of 100 mg DIM from BR-DIM for 30 days [33].
Mechanistically, 20HE1 has been shown to bind ERa with high affinity, but lacks the ability
to induce transcriptional activity resulting in the reported anti-estrogenic/anti-growth effects
[34,35,16]. Higher urinary 2-OHE1/16a.-OHEL ratio has been associated with a lower risk
of breast cancer in most, [36,17,37,38], but not all studies [39]. While a higher 20HE1/16a.-
OHEL has been hypothesized as being anti-tumorigenic, direct evidence that manipulating
20HE1/16a-OHEL1 prevents breast cancer or improves outcomes are lacking.

In our study, DIM did not affect serum estrogen levels, but increased SHBG, exposures
which have been extensively studied in relation to breast cancer risk. In an analysis of
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worldwide data, the Endogenous Hormones and Breast Cancer Collaborative Group [40]
confirmed that breast cancer risk increased with higher total E2, free E2, non-SHBG-bound
E2,E1, E1 sulfate, and testosterone, despite some contrary findings [41]. As in our study,
low levels and the high variations in measures may limit interpretation. SHBG has been
inversely associated with breast cancer risk [40,42] with recent evidence suggesting a strong
inverse association with breast cancer specific mortality [41]. As noted by Duggan et al,
SHBG has been shown to induce apoptosis and inhibit growth of breast cancer cells via a
receptor-mediated binding [43,44], suggesting that the effects of DIM on SHBG may be
beneficial to breast cancer outcomes independent of serum hormone or tamoxifen metabolite
levels.

The lack of change in breast density as assessed in mammographic images or by a more
quantitative FWR-MRI method is consistent with evidence that breast density may be only
weakly associated with urinary estrogens and SHBG [45,46]. Further, our ability to detect
effects of DIM on breast density is limited by tamoxifen treatment, as administration is
related to a time-dependent reduction in breast density [47]. Breast cancer recurrence and
mortality are lower in women who show a >10% decrease in breast density in response to
tamoxifen[48]. A reduction in breast density, particularly for women with greater breast
density, over 12 months was also reported in a Kaiser-based study [49]. Our study
participants had been prescribed tamoxifen for an average of 1.7 years, thus, tamoxifen
effects on breast density had likely occurred prior to enrollment, limiting our ability to detect
changes.

DIM has several mechanisms of bioactivity, beyond estrogen metabolism and modulation of
breast density, that were not evaluated in this trial. These mechanisms of action have been
described in a recent review [10]. Important areas of bioactivity relevant to breast cancer
chemoprevention include antioxidant effects, inhibition on COX-2 and other inflammatory
response pathways [50]. Recent evidence of DIM derivatives as chemopreventive agents
against triple negative breast cancer hold promise from early demonstration studies of in
vitro models[51]. Tumor-specific responses have also been described including aryl
hydrocarbon receptor (AhR) agonistic activity [52] and sensitizing activity against gamma
radiation [53]. These alternate pathways for chemopreventive activity are under active study
and could be further explored using stored biosamples from the current trial.

In this study, DIM lowered plasma levels of all three major Phase | tamoxifen metabolites.
We compared the tamoxifen metabolite-to-parent drug ratio and observed a decrease in the
endoxifen-to-tamoxifen ratio, but no change in the ratios of the other two metabolites (data
not shown). Rodent studies showed that DIM had no effect on the Phase | metabolites of
tamoxifen [54] and/or activities of multiple cytochrome (CYP) P450 isozymes[55].
However, clinical studies suggest that DIM modulates human CYPs that mediate 2-
hydroxylation and 16-hydroxylation of estrogen metabolism, which could alter in Phase |
metabolism of tamoxifen. Additionally, a rodent study showed that intravenous DIM
induced Phase Il enzymes including UDP glucuronosyltransferases (UGTS) [56]. Induction
of UGTs could lead to lower levels of tamoxifen and Phase | metabolites. No human
evidence for Phase Il enzymes induction by DIM exist.
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The clinical significance of lowered levels of tamoxifen metabolites remains unclear.
Endoxifen and 4-OHtamoxifen, which exhibit higher activity for ER at the tissue level, have
been postulated as the active agents in tamoxifen therapy. While early work in the field
failed to demonstrate a direct relationship between tamoxifen dose and tissue Ki67 levels as
a biomarker of effects on proliferation, subsequent work suggested that low circulating
endoxifen levels may limit the efficacy of tamoxifen. For example, in breast cancer survivors
on tamoxifen circulating endoxifen levels > 5.6 ng/ml (upper four quintiles) were associated
with a marginally significant lower risk of recurrence (26%) [32]. Despite study limitations,
this evidence has promoted inclusion of the 5.6 ng/ml endoxifen cut-point as a putative
therapeutic threshold of tamoxifen[32]. Lower doses of tamoxifen, including 1 and 5 mg
daily, have demonstrated similar antitumor effects to therapeutic dosing and challenge the
validity of the endoxifen cut-point for determining efficacy [57,58]. Further, DIM did not
result in unfavorable change in breast density or SHBG, exposures which have been
associated with tamoxifen efficacy [59,60].

Strengths of this study are the randomized, placebo-controlled design, biologically assessed
and high adherence to DIM, comprehensive assessment of breast density and inclusion of
several biologically relevant biomarkers. A limitation of this study is the inability to assess
the DIM effect on estrogen receptor target genes directly in breast tissue. The trial is limited
in generalizability to women taking tamoxifen and not directly applicable for those
prescribed aromatase inhibitors.

Conclusion

In this first randomized, placebo-controlled study of DIM effects on biomarkers associated
with breast cancer risk in women receiving tamoxifen, we found evidence of a favorable
effect on estrogen metabolism, with an increase in urinary 2/16a-OHEL1 ratio with DIM
supplementation. Our observation of increased SHBG with DIM suggests that DIM may act
independently on SHBG or by interaction with tamoxifen to promote a favorable hormone
environment for cancer prevention. DIM had no influence on breast density beyond the
effects of tamoxifen therapy alone. Finally, the reduction in endoxifen and other metabolites
of tamoxifen are concerning given the presumptive relationship between these metabolites
and tamoxifen efficacy. Additional studies are needed prior to recommending DIM
supplementation for breast cancer patients receiving tamoxifen.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
CONSORT diagram for the Di-indolylmethane versus placebo randomized, placebo-

controlled trial in women taking tamoxifen.
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Figure 2.
Change in plasma tamoxifen metabolites over time (baseline to 6 weeks, 6 and 12 months)

by treatment arm.
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Baseline characteristics of randomized participants (n = 130)

Table 1

Characteristic

meanz SDor n (%)

Placebo DIM
n==65 n=65

Age at baseline (y) 52.7+9.0 533%97
Time since diagnosis (y) 22+16 34z%51
Time on tamoxifen (y) 15+16 19+35
BMI (kg/m?) 264+55 265+54
Ethnicity

Hispanic 7(10.8) 10 (15.4)

Non-Hispanic 58 (89.2)  55(84.6)
Race

White 61(93.9) 61 (93.9)

Asian 2(3.08)  1(1.54)

Black or African American 1(1.54) 2(3.08)

Native Hawaiian or other Pacific Islander 1(1.54) 0 (0.00)

American Indian or Alaska Native 0 (0.00) 1(1.59)
Education

< High school 6(9.23) 7(10.8)

Some college / college graduate 35(53.9) 33(50.8)

Some post-graduate / post-graduate degree 24 (36.9) 25 (38.5)
Smoking status

Never smoker 44 (67.7) 44 (67.7)

Former smoker 18 (27.7)  19(29.2)

Current smoker 3(4.62) 2(3.08)
Stage at diagnosis

No diagnosis (primary prevention) 3(4.62) 2(3.08)

0 (DCIS) 8(12.3) 10 (15.4)

I 29 (44.6) 29 (44.6)

Il 18 (27.7) 20 (30.8)

Ila 7(10.8)  3(4.62)

Don't know 0 (0.00) 1(1.54)
Radiation therapy 42 (64.6) 48(73.9)
Chemotherapy 23(35.4) 17(26.2)

Breast Cancer Res Treat. Author manuscript; available in PMC 2018 August 01.

Page 16



1duosnuey Joyiny

1duosnuen Joyiny

Thomson et al. Page 17

Table 2
Urinary estrogen metabolite levels (pmol/mg Cr) at each time point, by arm

Metabolite  Time point Placebo DIM Wilcoxon rank-sum P
n=>51 n=47
median (IQR) median (IQR)
2-OHE1
Baseline 2.9 (1.0-9.1) 4.2 (1.1-12.5)
6 months 2.0 (0.5-3.8) 4.4 (1.6-13.1)
12 months 2.4 (0.3-5.6) 5.9 (1.7-24.8)
Bto12mod —08(-4822) 13(-03,109) 0.003
16-OHE1
Baseline 2.1(1.0-7.9) 2.4(0.8-7.2)
6 months 1.3 (0.8-3.4) 0.9 (0.4-3.2)
12 months 1.4 (0.9-3.9) 1.1 (0.4-3.5)
Bto12mod -02(-14,05) -0.7(-2.7,-0.1) 0.049
4-OHE1
Baseline 2.8(0.4-14.3)  3.5(0.9-29.9)
6 months 3.2(0.1-8.9) 3.3(0.2-13.5)
12 months 4.7(0.6-21.4)  6.7(0.6-22.4)
Bto12mod 02(-54,12.6)  0.0(-95,6.9) 0.534

2/16 -OHEL ratio

Baseline 1.4 (0.4-3.6) 1.6 (0.3-2.5)
6 months 1.0 (0.5-2.3) 4.2 (0.7-12.9)
12 months 0.9 (0.2-2.4) 5.0 (2.0-12.7)
Bto12mod —07(-17,08)  3.2(0.8,8.4) <0.001

aA B to 12 mo= 12 month minus the baseline value
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