






therefore useful for treating secondary hyperparathyroidism, for example in CKD patients.  See

International Patent Application Nos. PCT/US2007/061521, PCT/US2008/061579,

PCT/US2014/028132, and PCT/EP2015/068219, incorporated herein by reference.

[0010]    The controlled released compositions provide substantially increased absorption of 25-

hydroxyvitamin D via transport on Vitamin D binding protein (DBP) and decreased absorption

via transport in chylomicrons.  The compositions also provide maintenance of substantially

constant blood levels of 25-hydroxyvitamin D during a 24-hour post-dosing period.  By

providing a gradual, sustained and direct release of 25-hydroxyvitamin D2/25-hydroxyvitamin D3

and absorption preferentially to circulating DBP (rather than to chylomicrons), blood,

intraluminal and intracellular 25-hydroxyvitamin D concentration spikes, i.e., supraphysiologic

levels and related unwanted catabolism can be mitigated or eliminated.  Furthermore, by

providing a gradual and sustained release, serum levels of 25-hydroxyvitamin D can be increased

and maintained more predictably than by administration of immediate release formulations,

allowing for a consistent dosage and reducing or eliminating the need for frequent patient

monitoring.

SUMMARY

[0011]    In one aspect, there is provided use of 25-hydroxyvitamin D in the manufacture of a

medicament for treating secondary hyperparathyroidism in a patient having Chronic Kidney

Disease Stage 3 or 4, wherein the 25-hydroxyvitamin D is to be administered to the patient in

repeat doses of 25-hydroxyvitamin D effective to raise the patient’s serum 25-hydroxyvitamin D

level to greater than 90 ng/ml. In another aspect, there is provided use of 25-hydroxyvitamin D in

the manufacture of a medicament for treating secondary hyperparathyroidism in a patient having

Chronic Kidney Disease Stage 3 or 4, wherein the 25-hydroxyvitamin D is to be administered to

the patient in repeat doses of 25-hydroxyvitamin D effective to raise the patient’s serum 25-

hydroxyvitamin D level to greater than 90 ng/ml and to control the patient’s serum ratio of 25-

hydroxyvitamin D to 24,25-dihydroxyvitamin D to less than 20. In another aspect, there is

provided use of 25-hydroxyvitamin D in the manufacture of a medicament for treating vitamin D

insufficiency in a patient having Chronic Kidney Disease Stage 3 or 4, wherein the 25-

hydroxyvitamin D is to be administered to the patient in repeat doses of 25-hydroxyvitamin D

effective to control the patient’s serum ratio of 25-hydroxyvitamin D to 24,25-dihydroxyvitamin
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D to less than 20. In another aspect, there is provided use of 25-hydroxyvitamin D in the

manufacture of a medicament for treating secondary hyperparathyroidism or vitamin D

insufficiency in a patient, wherein the 25-hydroxyvitamin D is to be administered to the patient

in repeated doses of 25-hydroxyvitamin D effective to raise the patient’s serum 25-

hydroxyvitamin D level to a range of 100 ng/ml to 500 ng/ml, and concomitantly raise the

patient’s serum 1,25-dihydroxyvitamin D level to a range of  50 pg/ml to 350 pg/ml, without

inducing hypercalcemia. In another aspect, there is provided use of 25-hydroxyvitamin D in the

manufacture of a medicament for treating secondary hyperparathyroidism in a patient having

Chronic Kidney Disease Stage 3 or 4, wherein the 25-hydroxyvitamin D is to be administered to

the patient in repeat doses of 25-hydroxyvitamin D effective to (a) raise the patient’ s serum 25-

hydroxyvitamin D level to greater than 90 ng/ml, (b) control the patient’ s serum ratio of 25-

hydroxyvitamin D to 24,25-dihydroxyvitamin D to less than 20, or (c) both (a) and (b). In a

further aspect, there is provided use of 25-hydroxyvitamin D in the manufacture of a medicament

for treating secondary hyperparathyroidism in patients having Chronic Kidney Disease Stage 3

or 4, wherein the 25-hydroxyvitamin D is to be administered to the patients in repeat doses of 25-

hydroxyvitamin D effective to raise the patients’ mean serum 25-hydroxyvitamin D levels to

greater than 90 ng/ml and control the patients’ serum ratio of mean
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serum 25-hydroxyvitamin D to mean serum 24,25-dihydroxyvitamin D to less than 20. The

present disclosure also relates to methods of treating vitamin D-responsive diseases by raising

25-hydroxyvitamin D (e.g., as serum total 25-hydroxyvitamin D, or calcifediol) to high levels,

and concomitantly raising 1,25-dihydroxyvitamin D (e.g., as serum total 1,25-dihydroxyvitamin

D, or calcitriol) to high levels, without inducing hypercalcemia.

[0012]    The present disclosure also relates to methods of treating vitamin D insufficiency and

secondary hyperparathyroidism in patients having CKD.  In one example, a method of treating

secondary hyperparathyroidism in a patient having CKD comprises administering to the patient

repeat doses of 25-hydroxyvitamin D effective to raise the patient’s serum 25-hydroxyvitamin D

level to greater than 90 ng/ml.  In another example, a method of treating vitamin D insufficiency

in a patient having CKD comprises administering to the patient repeat doses of 25-

hydroxyvitamin D effective to control the patient's serum ratio of 25-hydroxyvitamin D to 24,25-

dihydroxyvitamin D to less than 20.  In still another example, a method of treating secondary

hyperparathyroidism in a patient having CKD comprises administering to the patient repeat

doses of 25-hydroxyvitamin D effective to raise the patient's serum 25-hydroxyvitamin D level
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to greater than 90 ng/ml and to control the patient's serum ratio of 25-hydroxyvitamin D to

24,25-dihydroxyvitamin D to less than 20.

The present disclosure also relates to methods of administering an extended release dosage form

of 25-hydroxyvitamin D, optionally including a waxy controlled release agent, an emulsifier, an

absorption enhancer, an oily vehicle, and a stabilizing agent; to a patient in need thereof,

comprising administering repeat doses of the extended release oral dosage form to the subject

effective to achieve one or more of the following: (1) a baseline-adjusted Cmax for 25-

hydroxyvitamin D3 of about 5 ng/mL to about 150 ng/mL; (2) a baseline-adjusted Tmax for 25-

hydroxyvitamin D3 of about 5 days to about 60 days; (3) a baseline-adjusted AUC0-6 weeks for 25-

hydroxyvitamin D3 of about 100 ng·d/mL to about 3300 ng·d/mL; (4) a baseline-adjusted Cmax

for 1,25-dihydroxyvitamin D of about 0.1 pg/mL to about 50 pg/mL; (5) a baseline-adjusted

Tmax for 1,25-dihydroxyvitamin D of about 1 days to about 44 days; (6) a baseline-adjusted

AUC0-6 weeks for 1,25-dihydroxyvitamin D of about 1 g·d/mL to about 1300 g·d/mL; (7) an

increase in mean serum 25-hydroxyvitamin D of about 1 ng/mL/week to about 7 ng/mL/week;

(8) an increase in mean serum 1,25-dihydroxyvitamin D of about 1 to about 10 pg/mL/week; (9)

a mean steady state serum 25-hydroxyvitamin D level of about 50 ng/mL to about 55 ng/mL;

(10) a reduction in plasma intact PTH from baseline of about 30 pg/mL to about 80 pg/mL; (12)

a steady state serum 25-hydroxyvitamin D level of greater than about 50 ng/mL to about 100

ng/mL; (13) an increase in serum 1,25-dihydroxyvitamin D from baseline of at least about 10

pg/mL; (14) an increase in serum calcium from baseline of 0 to about 0.3 mg/dL; (15) an

increase in serum phosphorous from baseline of 0 to about 0.3 mg/dL; (16) a decrease in serum

BSAP from baseline of at least about 10 U/L; (17) a decrease in serum CTX-1 from baseline of

at least about 100 pg/mL; (18) a decrease in serum P1NP from baseline of at least about 30

ng/mL; and (19) a decrease in plasma iPTH from baseline of about 15% to about 40%.

[0013]    In any of the methods described herein, the patient optionally has CKD Stage 1, 2, 3, 4,

or 5.  In various examples, the method comprises administering repeat doses of 25-

hydroxyvitamin D in an amount effective to increase the patient’s serum 25-hydroxyvitamin D

level to greater than 100 ng/mL, greater than 125 ng/mL, greater than 150 ng/mL, greater than

175 ng/mL, or greater than 200 ng/mL, without causing hypercalcemia, hyperphosphatemia,

and/or hypercalciuria.   The method can include repeat dosing to achive a serum 25-D level in a

range of about 120 ng/mL to about 200 ng/mL, or about 120 ng/mL to about 160 ng/mL, or
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What is Claimed:

1. Use of 25-hydroxyvitamin D in the manufacture of a medicament for treating

secondary hyperparathyroidism in a patient having Chronic Kidney Disease Stage 3 or 4, wherein

the 25-hydroxyvitamin D is to be administered to the patient in repeat doses of 25-hydroxyvitamin

D effective to raise the patient’s serum 25-hydroxyvitamin D level to greater than 90 ng/ml.

2. The use of claim 1, wherein the repeat doses are to be administered in an amount

effective to control the patient’s serum ratio of 25-hydroxyvitamin D to 24,25-dihydroxyvitamin

D to less than 20.

3. Use of 25-hydroxyvitamin D in the manufacture of a medicament for treating

secondary hyperparathyroidism in a patient having Chronic Kidney Disease Stage 3 or 4, wherein

the 25-hydroxyvitamin D is to be administered to the patient in repeat doses of 25-hydroxyvitamin

D effective to raise the patient’s serum 25-hydroxyvitamin D level to greater than 90 ng/ml and to

control the patient’s serum ratio of 25-hydroxyvitamin D to 24,25-dihydroxyvitamin D to less than

20.

4. Use of 25-hydroxyvitamin D in the manufacture of a medicament for treating

vitamin D insufficiency in a patient having Chronic Kidney Disease Stage 3 or 4, wherein the 25-

hydroxyvitamin D is to be administered to the patient in repeat doses of 25-hydroxyvitamin D

effective to control the patient’s serum ratio of 25-hydroxyvitamin D to 24,25-dihydroxyvitamin

D to less than 20.

5. The use of any of claims 1-4, wherein the repeat doses are to be administered for at

least 3 months.

6. The use of any of claims 1-4, wherein the repeat doses are effective to raise the

patient’s serum 25-hydroxyvitamin D level to greater than 100 ng/ml.

7. The use of any of claims 1-4, wherein the amount is effective to control the patient’s

serum ratio of 25-hydroxyvitamin D to 24,25-dihydroxyvitamin D to less than 15.
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8. The use of any of claims 1-4, wherein the doses of 25-hydroxyvitamin D are to be

administered as controlled release oral dosages.

9. The use of any of claims 1-4, wherein the patient having Chronic Kidney Disease

Stage 3 or 4 also has a serum total 25-hydroxyvitamin D concentration of less than 30 ng/ml.

10. The use of any of claims 1-4, wherein the repeat doses are effective to lower the

patient’s plasma PTH level by at least 15%, optionally by at least 30%, compared to baseline.

11. The use of any of claims 1-4, wherein the repeat doses are to be administered at a

frequency of one dose per day.

12. The use of any of claims 1-4, wherein the repeat doses are to be administered for

an extended period of at least one month, optionally at least six months.

13. Use of 25-hydroxyvitamin D in the manufacture of a medicament for treatings

secondary hyperparathyroidism or vitamin D insufficiency in a patient, wherein the 25-

hydroxyvitamin D is to be administered to the patient in repeated doses of 25-hydroxyvitamin D

effective to raise the patient’s serum 25-hydroxyvitamin D level to a range of 100 ng/ml to 500

ng/ml, and concomitantly raise the patient’s serum 1,25-dihydroxyvitamin D level to a range of

50 pg/ml to 350 pg/ml, without inducing hypercalcemia.

14. Use of 25-hydroxyvitamin D in the manufacture of a medicament for treating

secondary hyperparathyroidism in a patient having Chronic Kidney Disease Stage 3 or 4, wherein

the 25-hydroxyvitamin D is to be administered to the patient in repeat doses of 25-hydroxyvitamin

D effective to (a) raise the patient’ s serum 25-hydroxyvitamin D level to greater than 90 ng/ml,

(b) control the patient’ s serum ratio of 25-hydroxyvitamin D to 24,25-dihydroxyvitamin D to less

than 20, or (c) both (a) and (b).
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15. The use of claim 14 wherein the repeat doses are to be administered until steady-

state levels of serum total 25-hydroxyvitamin D are reached, optionally, wherein the repeat doses

are to be administered for approximately 3 months.

16. The use of claim 14 wherein the repeat doses are effective to raise the patient’s

serum 25-hydroxyvitamin D level to greater than 100 ng/ml.

17. The use of claim 14, wherein the repeat doses are effective to raise the patient’s

serum 25-hydroxyvitamin D level to greater than  110 ng/mL, optionally, without any adverse

reactions.

18. The use of claim 17, wherein the repeat doses are effective to raise the patient’s

serum 25-hydroxyvitamin D level to greater than  110 ng/mL without causing one or more of

hypercalcemia, hyperphosphatemia, hypercalciuria, and adynamic bone disease.

19. The use of claim 14, wherein the patient is not receiving Vitamin D hormone

replacement therapy.

20. The use of claim 14, wherein the repeat doses are effective to raise the patient’s

serum 25-hydroxyvitamin D level to greater than 125 ng/mL.

21. The use of claim 18, wherein the repeat doses are effective to raise the patient’s

serum 25-hydroxyvitamin D level to greater than 150 ng/mL.

22. The use of claim 19, wherein the repeat doses are effective to raise the patient’s

serum 25-hydroxyvitamin D level to greater than 200 ng/mL.

23. Use of 25-hydroxyvitamin D in the manufacture of a medicament for treating

secondary hyperparathyroidism in patients having Chronic Kidney Disease Stage 3 or 4, wherein

the 25-hydroxyvitamin D is to be administered to the patients in repeat doses of 25-hydroxyvitamin
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D effective to raise the patients’ mean serum 25-hydroxyvitamin D levels to greater than 90 ng/ml

and control the patients’ serum ratio of mean serum 25-hydroxyvitamin D to mean serum 24,25-

dihydroxyvitamin D to less than 20.
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