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Abstract: the prevalence of kidney stone disease (KSD) and osteoporosis (OP) increases every year. In the pre-
vention of osteoporosis, it is important to consume a sufficient amount of calcium-rich foods in the daily diet, as 
well as the use of calcium. One of the important reasons for the insufficient use of calcium-containing products and 
medicines is the anxiety not only of patients, but, very importantly, of doctors as much as possible. This has serious 
justification, as nephrolithiasis occurs in approximately 5% of the population, and the risk of developing kidney 
stones during life is 8-10%. It is believed that secondary hyperparathyroidism, which is caused by hypocalcemia 
due to insufficient consumption of calcium-containing products and impaired renal function, leads to increased 
bone resorption, formation of kidney stone disease. It is important to consider that against the background of 
hypertensive, atherosclerotic kidney disease, tubulo-interstitial lesions of the kidneys with decreasing glomerular 
filtration rate decreases the synthesis of 1α-hydroxylase - an enzyme by which 25-hydroxycholecalciferol (25 (OH) 
active D3, calcium) form of vitamin D3–1.25 dihydroxycholecalciferol (1.25 (OH) 2D3, calcitriol - D-hormone) 
and secondary hyperparathyroidism develops. In this case, the purpose of correction along with the treatment of 
urolithiasis (spa treatment, given the attendance of the presence of KSD, to carry out the distance lithotripsy), intake 
of active metabolites of vitamin D (should be started with low doses, independent of the initial PTH concentration, 
and then titrated based on the PTH response) conducting X-ray densitometry.
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Introduction. The prevalence of kidney stone disease 
(KSD) and osteoporosis (OP) is increasing every year. It 
is proved that today the prevalence of OP has reached 
the character of a global epidemic - in older women is  
20-39%, in men - 9-23% (Rendina et al., 2020). In the 
prevention of osteoporosis, it is important to consume a 
sufficient amount of calcium-rich foods in the daily diet, 
as well as the use of calcium. However, less than 30% of 
patients actually receive prophylactic treatment (Harvey 
et al., 2017).

One of the important reasons for the insufficient use 
of calcium-rich products and medicines is the anxiety 
not only of patients, but, very important, of doctors, re-
garding possible provocation or development of kidney 
stone disease. This is a serious justification nephroli-
thiasis occurs in approximately 5% of the population, 
and the risk of developing kidney stones during life is 
8-10%. In men, kidney stone formation occurs 2 times 
more often than in women. The most common KSD in 
men is over 30 years. Women are characterized by two 
peaks - at the age of 35 and in the postmenopausal pe-

riod. The presence of KSD increases the probability of 
formation of a new concretion within 10 years by 50%. 

The given examples indicate the topicality of the is-
sues of management of patients with comorbid pathol-
ogy - KSD and disorders of bone mineral density for 
the treatment of bone tissue as for its treatment calcium 
and vitamin D are prescribed. However, according to pa-
tients and some doctors, the use of additional calcium 
supplements can provoke the development or progres-
sion of KSD. However, in most cases, both osteoporosis 
and the formation of stones do not occur as a result of 
prophylactic calcium supplement, on the contrary, as a 
result of insufficient content of calcium and vitamin D 
in the blood and the development of secondary hyper-
parathyroidism (Cheng et al., 2017). According to the 
hypotheses, the calcification of blood vessels is one of 
the risk factors for the development of cardiovascular 
disasters, as well as the development of KSD, which 
increases the development of osteoporosis by releasing 
of calcium from the bone tissue and its accumulation in 
vessels and kidneys (Rendina et al.,2020). It is thought 
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the 25 (OH) vitamin D deficiency and the consequences 
of this, secondary hyperparathyroidism one of the mech-
anisms of calcification of blood vessels and the develop-
ment of KSD (Taguchi et al., 2020). 

The precursor of cholecalciferol, provitamin D3, is 
synthesized in the epidermis from provitamin D3 (7-de-
hydrocholesterol) under the influence of ultraviolet light. 
Provitamin D3 is converted to cholecalciferol by thermal 
isomerization (at body temperature). In the epidermis, 
cholecalciferol binds to vitamin D-binding protein and 
in this form enters the bloodstream and is transferred to 
the liver. Vitamin-D-binding protein transports other de-
rivatives of cholecalciferol and ergocalciferol, including 
1.25 (OH)2D3. Cholecalciferol is found in many prod-
ucts. It is especially rich in fish oil, liver of birds, birds 
and fish, as well as in egg white. Ergocalciferol is formed 
in the cells of ergosterol plants. Cholecalciferol and er-
gocalciferol are hormonally inactive. In the liver, chole-
calciferol and ergocalciferol are converted to 25 (OH) 
D3 (25-hydroxyvitamin D3, calcidiol) by 25-hydroxyl-
ation. 25 (OH) D3 - the main circulating metabolite of 
cholecalciferol and ergocalciferol. Therefore, the con-
centration of 25 (OH) D3 can be judged by the content in 
the body of all forms of vitamin D. Formed 25 (OH) D3 
in combination with vitamin-D-binding protein in cells 
of proximal convoluted tubules, 25 (OH) D3 undergoes 
hydroxylation. As a result, a hormonally active form of 
vitamin D-1,25 (OH)2D3 (calcitriol - D-hormone) is 
formed, which is catalyzed by the mitochondrial enzyme 
1-α hydroxylase (Cheng et al., 2017). Like PTH, the 
D-hormone calcitriol-1.25 (OH)2D3 regulates bone re-
modeling and stimulates calcium absorption in the intes-
tine thereby supporting mineralization. When it is in de-
ficiency, rickets or osteomalacia develop (Povoroznyuk 
et al., 2017). As a result of hypocalcemia or vitamin D 
deficiency, parathyroid hormone (PTH) production is 
activated. Increasing the level of PTH raise the activi-
ty of osteoclasts, which enhance bone resorption. This 
effect is mediated by osteoblasts: under the influence of 
PTH, they begin to forcibly secrete proinflammatory cy-
tokines (IL-1), which have osteoclast-activating proper-
ties. As a result of bone resorption, the concentration of 
calcium in the serum increases as early as 30-60 minutes 
after the secretion of PTH. At constantly increased level 
of PTH (at a hyperparathyroidism) resorption of a bone 
tissue prevails over formation that leads to decrease 
mineral density. It is assumed that the increased resorp-
tion of bone tissue in hyperparathyroidism is caused not 
only by the activation of proinflammatory cytokines, but 
also by accelerated proliferation of osteoclast progenitor 
cells. Parathyroid hormone stimulates the production of 
components of the organic matrix by osteoblasts. There-
fore, with short-term periodic administration of PTH 
(for several days), its anabolic effect is manifested - the 
formation of bone tissue. Parathyroid hormone stimu-
lates calcium reabsorption in distal convoluted tubules 

and thereby reduces calcium excretion in the urine, in-
hibits tubular phosphate reabsorption and phosphate 
reabsorption. In addition, it stimulates the synthesis of 
1.25 (OH)2D3 from 25 (OH) D3 in the proximal convo-
luted tubules, which enhances the absorption of calcium 
in the small intestine. Secondary hyperparathyroidism, 
which is caused by hypocalcemia as a result of increased 
resorption, leads to the formation of a matrix with subse-
quent formation of microliths. Thus, not taking calcium 
supplements, and hypocalcemia in most cases leads to 
secondary hyperparathyroidism and increases the risk of 
KSD (Khan et al., 2017). 

There are currently guidelines for the treatment of 
osteoporosis in patients with CKD. There are no clear 
guidelines for the management of patients with concom-
itant KSD, CKD, and varying degrees of bone mineral 
density disorders, for example, in osteopenia. 

Purpose of work: to consider tactics of management 
of the patient with a comorbid pathology - various de-
gree of disturbance of mineral density of a bone and kid-
ney stone disease on clinical examples.

Descriptions of clinical cases.
Clinical case 1.
Patient M. is 72 years old, menopausal period is 40 

years old (physiological). No complaints, she applied 
for a routine check-up to rule out osteoporosis. Histo-
ry: KSD (right kidney stone, size 9 by 5 mm), chron-
ic calculous pyelonephritis in remission. Risk factors 
of osteoporosis: age over 50 years, hip fracture in the 
mother, menopause 40 years, insufficient consumption 
of calcium-containing products ( less than 200 mg per 
day). Biochemical study: ionized calcium 1.21 mmol/l, 
phosphorus 1.2 mmol/l, PTH 88.4 pmol/l, creatinine 
78 μmol/l, glomerular filtration rate (GFR) 66,0 ml/
min/73m2. Conclusion of the X-ray densitometry: devi-
ation of the mineral density T-score index of bone tissue 
within the age norm. (Fig. 1).

Recommendations: The tactic of managing this pa-
tient from the point of view of a urologist, given the 
attendance of the presence of KSD, is to carry out the 
distance lithotripsy. In the future, prophylactic use of 
calcium and vitamin D supplements is necessary for the 
prevention of osteoporosis and bone fractures. Patient 
has secondary hyperparathyroidism prophylactic intake 
of active metabolites of vitamin D (should be started 
with low doses, independent of the initial PTH concen-
tration, and then titrated based on the PTH response), be-
cause the normal level of blood creatinine and decrease 
the GFR. In the future - the monitoring of the level of 
ionized calcium, phosphorus. 

Clinical case 2.
Patient T., 73 years old, menopausal period 50 years 

old (surgical). Complaints: permanent pain in the tho-
racic, lumbar spine. Anamnesis morbi: KSD (stone of 
the right ureter, which disrupts the outflow of urine). In 
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1980, a ureterolithotomy was performed on the left (re-
moved oxalate stone, size 1.1x0.5 cm). The patient had 
a bone compression fracture of L2, L3 of low-energy 
character (falling from his height). Biochemical study: 
ionized calcium - 1.22 mmol/l phosphorus - 0.98 mmol 
/l, PTH - 97.2 pmol/l, creatinine 88 μmol/l , GFR - 56 
ml/min/ 1,73m2 . Conclusion of the X-ray densitometry 
(Fig. 2): the deviation of the bone mineral density index 
(T-score) corresponds to osteoporosis.

Recommendations: a drug for the treatment of os-
teoporosis, calcium, vitamin D supplements. Given the 
attendance of the lowered GFR (at normal level of blood 
creatinine) the patient was prescribed active metabolites 
of vitamin D ( should be started with low doses, inde-
pendent of the initial PTH concentration, and then titrat-
ed based on the PTH response. Hypercalcemia should be 
avoided), medication for the treatment of osteoporosis 
with further monitoring of the level of ionized calcium, 
phosphorus, blood parathyroid hormone. From the point 
of view of metaphylaxis of KSD - treatment is not de-
manded, appointment with the purpose of prophylaxis of 
citrate mixes (Uralit-U, Blemaren) under monitoring of 
the urine pH is recommended.

Clinical case 3.
Patient K, 23 years old, menopausal period 3 years 

(surgical). Anamnesis morbi: KSD (recurrent coral-like 
stone of the left kidney), chronic calculous pyelone-
phritis in the stage of unstable remission. Biochemical 

Fig.1. X-ray absorptiometry protocol of the patient M. Fig.2. X-ray absorptiometry protocol of the patient T.

Fig.3. X-ray absorptiometry protocol of the patient K.
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studies: ionized calcium 1.2 mmol, phosphorus 0.87 
mmol/l, PTH 86.2 pmol/l, creatinine 123 μmol/l, GFR 
53 ml/min/1.73 m2 . Conclusion of the X-ray densitome-
try (Fig. 3): the deviation of the mineral density index of 
bone tissue (T-score) corresponds to osteopenia.

Tactics of management of the patient by the urolo-
gist: percutaneous contact fragmentation of a concre-
tion. After the treatment in urology, the recommenda-
tions for the treatment of osteopenia are followed: taking 
calcium and vitamin D supplements, but in view of the 
decrease in GFR in order to correct secondary hyper-
parathyroidism, active metabolites of vitamin D are re-
quired (should be started with low doses, independent of 
the initial PTH concentration, and then titrated based on 
the PTH response. Hypercalcemia should be avoided.)

Discussion. Prevention and treatment of secondary 
hyperparathyroidism is important because imbalances in 
mineral metabolism are associated with CKD-OP, and 
higher PTH levels are associated with increased morbid-
ity and mortality in CKD patients. For many decades, 
calcitriol and other vitamin D analogs have been the 
primary therapeutic option for treating secondary hyper-
parathyroidism in individuals with CKD.

On the other hand, conditions that lead to chronic 
kidney disease lead to a decrease in glomerular filtration 
rate, which inhibits the process of conversion of vitamin 
D into the active form - D-hormone, activating the pro-
duction of PTH, which will accelerate bone resorption 
with the development of renal osteopathies (Pludowski 
et al., 2018). Thus, the occurrence of secondary hyper-
parathyroidism is a significant predictor of the develop-
ment of disorders of the structural and functional state of 
bone tissue. When it is in deficiency, rickets or osteoma-
lacia develop (Povoroznyuk et al., 2017).

The precursor of cholecalciferol, provitamin D3, is 
synthesized in the epidermis from provitamin D3 (7-de-
hydrocholesterol) under the influence of ultraviolet light. 
Provitamin D3 is converted to cholecalciferol by ther-
mal isomerization (at body temperature). In the epider-
mis, cholecalciferol binds to vitamin D-binding protein 
and in this form enters the bloodstream and is transferred 
to the liver. Vitamin-D-binding protein transports other 
derivatives of cholecalciferol and ergocalciferol, includ-
ing 1.25 (OH)2D3. Cholecalciferol is found in many 
products. It is especially rich in fish oil, liver of birds, 

birds and fish, as well as in egg white. Ergocalciferol is 
formed in the cells of ergosterol plants. Cholecalciferol 
and ergocalciferol are hormonally inactive. In the liver, 
cholecalciferol and ergocalciferol are converted to 25 
(OH) D3 (25-hydroxyvitamin D3, calcidiol) by 25-hy-
droxylation. 25 (OH) D3 - the main circulating metabo-
lite of cholecalciferol and ergocalciferol. Therefore, the 
concentration of 25 (OH) D3 can be judged by the con-
tent in the body of all forms of vitamin D. Formed 25 
(OH) D3 in combination with vitamin-D-binding protein 
in cells of proximal convoluted tubules, 25 (OH) D3 un-
dergoes hydroxylation. As a result, a hormonally active 
form of vitamin D-1,25 (OH)2D3 (calcitriol - D-hor-
mone) is formed, which is catalyzed by the mitochon-
drial enzyme 1-α hydroxylase (Cheng et al., 2017). Like 
PTH, the D-hormone calcitriol-1.25 (OH)2D3 regulates 
bone remodeling and stimulates calcium absorption in 
the intestine thereby supporting mineralization. 

Conclusion. The development of tactics for the 
treatment of patients with comorbid pathology - various 
degree of disturbance of mineral density of a bone and 
KSD is a topical issue and requires the introduction of 
special algorithms depending on the situation. 

Patients with KSD should be determined for calci-
um-phosphorus metabolism, PTH and vitamin D levels, 
and X-ray absorptiometry for the purpose of appointment.

In order to prevent the development of KSD in pa-
tients with reduced glomerular filtration rate and sec-
ondary hyperparathyroidism, it is necessary to prescribe 
active metabolites of vitamin D and anti-osteoporotic 
drugs.
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Анотація: пoширeніcть ceчoкaм’янoї хвoрoби 
(CКХ) і ocтeoпoрoзу (OП) збільшуєтьcя з кoжним 
рoкoм. У прoфілaктиці ocтeoпoрoзу вeликe знaчeн-
ня відігрaє вживaння в дoбoвoму рaціoні дocтaтньoї 
кількocті прoдуктів, щo міcтять кaльцій, a тaкoж 
зacтocувaння прeпaрaтів кaльцію, вітaміну D. Oд-
нією з вaжливих причин нeдocтaтньoгo вживaння 
кaльцийвміcних прoдуктів тa лікaрcьких зacoбів є 
тривoгa нe тільки пaцієнтів, aлe, щo дужe вaжливo, й 
лікaрів, щoдo мoжливoгo прoвoкувaння aбo рoзвит-
ку CКХ. Цe має ceрйoзні oбґрунтувaння, ocкільки 
нeфрoлітіaз зуcтрічaєтьcя приблизнo у 5% нaceлeн-
ня, a ризик утвoрeння кaмeнів в ниркaх прoтягoм 
життя cтaнoвить 8-10%. Іcнує думкa, що втoринний 
гіпeрпaрaтирeoз, який oбумoвлeний гіпoкaльциємі-
єю внacлідoк недостатнього вживання кальцийвміс-
них продуктів та порушень функції нирок , призво-
дить до пocилeння кісткової рeзoрбції, фoрмувaння 
мaтриці з пoдaльшим утвoрeнням мікрoлітів нирок. 
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Аннотация: Распространенность мочекамен-
ной болезни (МКБ) и ocтeoпoрoза (OП) увеличива-
ется с каждым годом. В прoфилaктике ocтeoпoрoза 
большое знaчeння имеет употребление в суточном 
рационе достаточного количества кальцийсодержа-
щих продуктов, a тaкже использование прeпaратов 
кaльция и витaмина D. Одной из важных причин 
недостижения суточной потребности в кальции яв-
ляется беспокойство не только пациентов, но и вра-
чей вероятности провокации мочекаменной болезни 
от приема препаратов кальция. Это имеет серьезное 
обоснование, поскольку с каждым годом нeфрoли-
тиaз встречается приблизительно у 5% нaceлeння, 
a риск образования камней в почках на протяжении 
жизни составляет 8-10%. Существует гипотеза, что 
втoричный гипeрпaрaтирeoз, который oбуслобленый 
гипoкaльциемией вследствие недостаточного упо-
требления кальцийсодержащих продуктов и наруше-
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Важливо приймати до уваги, що на тлі гіпертензив-
ної, атеросклеротичної хвороби нирок, тубуло-інтер-
стиціальних уражень нирок при знижeнні швидкості 
клубочкової фільтрації зменшується синтез 1α–гід-
роксилази – ферменту, за допомогою якого 25–гід-
роксихолекальциферол (25(ОН)D3, кальцідіол) пе-
ретворюється в активну форму вітаміну D3–1,25 
дигідроксихолекальціферол (1,25(ОН)2D3, кальци-
тріол – D–гормон) і розвивається вторинний гіперпа-
ратиреоз. В такому випадку з метою кoрeкції поряд 
з лікуванням сечокам’яної хвороби (санаторно-ку-
рортне лікування, застосування сумішей, прoвeдeн-
ня ceaнcів диcтaнційнoгo дрoблeння кoнкрeмeнту) 
нeoбхідно призначати aктивні мeтaбoліти вітaміну 
D (aльфaкaльцидoлу), з пoдaльшим мoнітoрингoм 
рівня іoнізoвaнoгo кaльцію, фocфoру, пaрaтгoрмoну 
крoві та проведенням рентгенденситометрії.

Ключові слова: сечокам’яна хвороба, остеопо-
роз, гіперпаратиреоз, кальцідіол.

ния функции почек, приводят к усилению костной 
рeзoрбции, фoрмированию мaтрицы с дальнейшим 
образованием микрoлитив почек. Важно принимать 
во внимание, что на фоне гипертензивной, атеро-
склеротической болезни почек, тубуло-интерстици-
альных поражений почек при снижении скорости 
клубочковой фильтрации уменьшается синтез 1α-ги-
дроксилазы – фермента, с помощью которого 25-ги-
дроксиолекальциферол (25(ОН)D3, форму витамина 
D3–1,25 дигидроксихолекальциферол (1,25(ОН)2D3, 
кальцитриол – D–гормон) и развивается вторичный 
гиперпаратиреоз. В таком случае в целях кoрeк-
ции наряду с лечением мочекаменной болезни (са-
наторно-курортное лечение, применение смесей, 
прoвeдeння ceaнcив диcтaнцийнoгo дрoблeння кoн-
крeмeнту) нeoбхидно назначать aктивни мeтaбoли-
ты витaмину D (aльфaкaльцидoлу), с пoдaльшим 
мoнитoрингoм уровня иoнизoвaнoгo кaльцию, 
фocфoру, пaрaтгoрмoну крoви и проведением рент-
генденситометрии.

Целью работы было нa клинических примерах 
рассмотреть различные тaктики вeдeння пaциентов с 
кoмoрбиднoй пaтoлoгией – мочекаменной болезнью 
и различной степенью нарушением минeрaльнoй 
потности костной ткани.

Ключевые слова: мочекаменная болезнь, остео-
пороз, гиперпаратиреоз, кальцитриол.
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