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UHQEKIIUN OPTraHOB AbIXaHUs, KaXXAbIH NecaThlii peOeHOK MMeA aHeMHUIo U Hebaaro-
OpUATHBIH asseprudeckuil poH. CpeqHsss IPOSOAKUTEABHOCTD ITpeOhIBaHUA B CTa-
OHOHAape AeTed BCceX BO3PACTHBIX I'PYIIII cocTaBuaa S (3; 7) nHeH.
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Introduction

Osteoporosis is a disease characterized by low bone mass and microarchitec-
tural deterioration of bone tissue. Osteoporosis is a devastating disorder with signif-
icant physical, psychosocial and financial consequences. Normal bone mass is de-
fined by the World Health Organization as a Bone Mineral Density (BMD) within one
standard deviation (SD) of the mean for young adults, osteopenia as increased bone
loss with a bone mass between 1 and 2,5 SDs below normal, and osteoporosis as a
bone mass >2,5 SDs below normal. There is no consensus about the definition of
osteoporosis in paediatrics. Most bone specialists make a diagnosis of osteoporosis
in children and adolescents only when BMD is low and there is at least one frac-
ture. But Currently, Osteoporosis is receiving an increasing attention in paediatrics,
since its importance in the late effects of children’s with Acute Lymphoblastic Leu-
kaemia (ALL) and its treatment because of their quality of life and its negative effect
on the children’s ability to perform developmentally appropriate activities. Leukae-
mia is the most common form of childhood malignancy, in which ALL accounting
for approximately 75 % of cases. With an overall survival rate approaching 80 %,
children with ALL have an excellent prognosis. The two major skeletal complications
of leukaemia are osteoporosis and avascular necrosis. Therefore, in this article we
will be describing how extensive the problem is and how to prevent and treat in a
best way of osteoporosis in children with ALL and to increase their life expectancy
and to decrease the global burden.

Goal

The purpose of this article is to carry out the prevalence and importance of os-
teoporosis in children with ALL, to rule out the evolving issues of ALL, establishing
the early diagnosis and making an optimal treatment in order to decrease the mor-
tality rate of this association and to improve the quality of life in children with ALL.

Material and methods of research

Information was collected from several databases. We searched articles pub-
lished in MEDLINE, EMBASE, Online Library, Ncbi and PubMed searches (2020-
2022) by using the keywords osteoporosis, ALL, epidemiology, bone metabolism, di-
agnosis and management were examined for appropriate references.

Results and discussion

According to the epidemiological database ALL has a global distribution. ALL,
the most common form of childhood cancer, accounts for one-fourth of all child-
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hood cancers. But there is a current cure rate which approaches 80 %, approxi-
mately 1,500 children in the U.S. are cured of ALL each year.

Bone metabolism: About 10 % of bone is normally replaced each year. Bone
metabolism is a continuous cycle of modelling (resorption followed by formation at a
distant skeletal site) and remodelling (resorption followed by formation at the same
skeletal site). Osteoclasts (derived from cells of monocytic lineage) function to resorb
existing bone, while osteoblasts (derived presumably from hematopoietic stem cells)
lay down replacement bone matrix. But the metabolism of bone is quite changed in
children with ALL. As there is a development of Osteoporosis, the Bone mineral
density (BMD =22.5 SDs below normal) which indicates that there is a decrease in
the BMD. The complex factors of bone metabolism like hormones, Interferons (INF),
Interleukins (IL), Tumour Necrosis Factor (TNF) has significantly changed which is
presented in table 1.

Table 1 — Changes in the complex factors of bone metabolism in ALL children with
the development of osteoporosis

Complex Factors Levels
Thyroid hormones (T3) Increases
Estrogens Decreases
Testosterone Decreases
Prostaglandins Increases
IL-1,6,7 Increases
TNF-a Increases
IFN-y Decreases

Symptoms of osteoporosis in children with ALL: Among the symptoms related
to decreased BMD are musculoskeletal pain, especially in the extremities, spine,
and pelvis, abnormal gait, kyphosis and lordosis, unusual fractures, and decreased
or delayed linear growth. Bone pain is a common presenting sign in children with
ALL. It is not uncommon for an ALL patient, when first seen, to limp or even refuse
to walk. Musculoskeletal pain has been reported in 21-59 % of children. Children
with bone pain do not always have apparent radiologic lesions, and many children
with skeletal changes do not have pain. Bone pain is caused by pressure from infil-
tration of leukemic cells into the medullary cavity or under the periosteum, while
joint pain is usually thought to be referred from lesions of the periosteum. Frac-
tures can occur at the time of diagnosis, as well as during and after ALL therapy,
frequently long after cessation of therapy. Especially vertebral compression frac-
tures are highly observed with the impairment of bone growth during the active dis-
ease process in children with ALL.

Risk factors: Because the pathogenesis of decreased BMD in childhood cancer
is multifactorial, a number of risk factors must be considered. Leukemic invasion of
bone is not uncommon in ALL. Other risk factors for osteoporosis include cortico-
steroid and methotrexate therapy, local and cranial radiation, and deficiency of var-
ious hormones. Decreased activity because of limited exercise capacity and physical
inactivity, as well as nutritional deficiency resulting in altered calcium, vitamin D,
and magnesium metabolism, must be given consideration. Male sex and Caucasian
race appear to be additional risk factors in childhood ALL.

Diagnosis: Beside carrying out the history, laboratory analysis, x-ray examina-
tion, the most important diagnostic tool in current use for diagnosing osteoporosis
is Dual Energy X-ray Absorptiometry (DEXA), which assesses the mineral content of
the spine while keeping the amount of radiation exposure low. The spine is largely
made up of trabecular bone. DEXA is therefore more useful than single photon ab-
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sorptiometry, which is limited to measuring cortical bone density. Clinically im-
portant sites for evaluation are the lumbar spine (L2-L4), femoral neck, and Ward’s
triangle, the latter describing a region of the proximal femur consisting predomi-
nantly of trabecular bone and radiographic evidence of osteopenia was reported as
an initial finding in 13 % of ALL patients. During therapy 76 % developed radio-
graphic evidence of osteopenia, and 64 % developed absorptiometry evidence of re-
duction in bone mineral content. The finding of osteopenia was attributed to leuke-
mic infiltration, while the subsequent reduction in bone mineral content during
therapy was attributed largely to chemotherapy in ALL children.

Treatment: Intervention designed to improve BMD should ensure sufficient
supplies of calcium and vitamin D, include a weight-bearing exercise program and
provide counselling for smoking cessation as well as avoidance of carbonated bever-
ages in adulthood. Any hormone imbalance that is identified must be addressed,
with replacement therapy if appropriate. Drugs currently used for treating osteopo-
rosis specifically decrease bone loss by decreasing bone resorption. Calcitonin has
recently been approved for administration by nasal spray for the treatment of oste-
oporosis in older women, but requires further study for use in children or adoles-
cents. The bisphosphonates, a class of drugs that inhibit osteoclast activity, are
useful in the treatment of osteoporosis. When children and adolescents receive ex-
perimental substances such as calcitonin and the bisphosphonates, particular at-
tention needs to be directed toward the safety of their administration. Alendronate
has received approval from the U.S. Food and Drug Administration (FDA) and is
currently the most commonly used bisphosphonate for the treatment of osteoporo-
sis. Because it is poorly absorbed, the drug should be taken on an empty stomach,
with eating and drinking delayed for at least 30 minutes. Patients should avoid ly-
ing down for at least 30 minutes after ingestion because esophagitis and esophageal
haemorrhage have been reported following its use. Its use is not recommended in
the presence of renal insufficiency, and liver damage from alendronate. FDA ap-
proval of alendronate does not include children under the age of 18 years, nor does
it include pregnant women and girls or women who may become pregnant. Among
other bisphosphonates that are useful in treating metabolic disorders are etidronate
and risedronate. A slow-release sodium fluoride is currently being studied because
of its osteoblast-stimulating property, and low-dose parathyroid hormone is in an
early stage of investigation for its anabolic potential.

Conclusion

In our article we determined the extent of osteoporosis among survivors of
childhood ALL, who are at greatly increased risk for osteoporosis, and to ascertain
which are effective measures for attaining optimal BMD. All childhood cancer survi-
vors, especially survivors of ALL, should be monitored indefinitely for the appear-
ance of possible cancer and treatment-related long-term effects, among them osteo-
porosis. Concerning general and specific intervention measures for prevention and
treatment should be a part of all childhood cancer treatment programs. Counselling
for a healthy lifestyle in order to minimize such effects, is an integral component of
regular follow-up and that increase children life expectancy and decrease the finan-
cial burden.
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