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Case Background:
A 56-year-old Caucasian woman is admitted to your hospital after restless sleep caused her to
fall out of her bed, breaking her ankle. She was admitted 3 months prior for a rib fracture caused
by a coughing fit. In addition, she has reported notable weight gain, lethargy, hot flashes, and
difficulty falling asleep. Upon observation, you notice poor posture and after taking her vitals,
note high blood pressure. There is no pertinent family history. You decided to run further tests.

Clinical Findings:
A bone density test indicates a T-score of -3.0 (normal
ranges from -1.0 to +1.0, low ranges from -1.0 to -2.5).
A 25- hydroxyvitamin D test indicates that her vitamin
D levels are 19 ng/mL (normal range is 20-49 ng/mL).
Estrogen levels were found to be 18.14 pg/mL
(pre-menopausal range for women is 30-400 pg/mL).

Biochemistry:
Collagen is a fibrous protein that plays structural roles in
the strength of connective tissue such as the skin, bones,
cartilage, and ligaments. Studies show that changes in
bone mineral density (BMD) is directly correlated with
skin collagen content. Normal loss of collagen is 1% per
annum in men and women after age 30. During menopause, however, the loss of collagen
intensifies. Studies show that women lose about 30% of their skin collagen in the first 5 years of
menopause. After that, the loss of collagen slows to about 2% per year for the next 20 years.
Aside from collagen, estrogen is also vital to maintaining a healthy bone density. Estrogen is a
female sex hormone, in the steroid hormone class, responsible for the development of female
characteristics. Studies have shown a positive correlation between estrogen and collagen levels
in females. Estrogen plays a key role in the production of osteoblasts, which are cells responsible
for the formation of bone. Low levels of estrogen can lead to a decrease in bone formation.
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Analysis:
Q1. Knowing that estrogen levels are directly correlated with collagen levels, what would
you predict about this woman’s collagen levels? How do her collagen levels relate to her
bone density results?



Q2. Severely low bone density could be characteristic of what disease? Do her bone
density results support your prediction?

Treatment:
A recent study has shown daily oral collagen supplements and collagen peptides have resulted in
an increase in BMD in post-menopausal women; supplements may contribute to bone strength,
lowering the risk of postmenapausal osteoporosis.
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