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Background: Early serum procollagen type I

N-terminal propeptide (PINP) increases correlate with

18-month lumbar spine (LS) bone mineral density (BMD)

increases in postmenopausal women; however, this rela-

tionship has not been assessed in men. The Abaloparatide

for the Treatment of Men with Osteoporosis (ATOM;

NCT03512262) study demonstrated that abaloparatide

(ABL) treatment in men with osteoporosis rapidly in-

creased BMD at the LS, total hip (TH), and femoral neck

(FN) compared with placebo (PBO). Bone turnover markers

(BTMs), PINP and serum carboxy-terminal cross-linked te-

lopeptide of type I collagen (CTX), were measured during

the study. In this analysis, the correlation of early increases

in BTMs and increases in BMD at 12 months between the

ABL and PBO groups were determined and the results in

men were compared to 12-month results in women from

the ACTIVE study. Methods: ATOM was a randomized,

double-blind, placebo-controlled, multicenter phase 3

study. A total of 228 men aged 40 to 85 years with osteopor-

osis or osteoporosis associated with hypogonadism were

randomized 2:1 to receive 80 µg subcutaneous daily ABL

or PBO for 12 months (ABL, n=149; PBO, n=79). Blood

samples were collected under fasting conditions at baseline

and post-dose at 1, 3, 6, and 12 months, and PINP and CTX

measured. The correlation of increase from baseline in

PINP and CTX concentrations, measured by log ratio over

baseline, was compared with percentage increase from

baseline BMD at 12 months using Spearman’s rank correl-

ation. To compare between men and women, Pearson cor-

relation coefficients were assessed using the z score test

after Fischer’s Z transformation. Results: In the ABL

group, median PINP level was 48.2 ng/mL at baseline,

peaked at month 1 (109.0 ng/mL) and was 85.7 ng/mL at

month 12. Median CTX level was 0.327 ng/mL at baseline,

peaked at month 6 (0.476 ng/mL) and was 0.448 ng/mL at
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month 12. The increase in BTMs relative to baseline were

significantly greater at all time points compared to PBO

(P<0.0001). Median levels of PINP and CTX in men and

women were similar over 12 months. Early PINP increases

and subsequent LSBMD increases were significantly corre-

lated for ABL in men starting at month 1, with the stron-

gest correlations observed between 3 and 6 months. The

correlation at 3months was consideredmore clinically rele-

vant, and the correlation coefficient in men receiving ABL

(r=0.6138; P<0.0001) and women receiving ABL (r=0.561;

P<0.0001) at 3 months are similar. Additionally, there

was a significant correlation between the 1-month log ratio

of PINP and TH BMD in men receiving ABL (r=0.1903;

P<0.05).Conclusion: In the ATOM study, there was a sig-

nificant correlation between early increases of BTMs (1 and

3 months) and BMD increases at 12 months. The correl-

ation between early increases in PINP and percentage in-

crease in LS BMD after 12 months of treatment with ABL

in men is similar to that reported in women.
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