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Pe3tome

Jinmboma XoaKKMHa BCTpeYaeTCAa NpenMyllecTBeHHO Yy /iny, B BospacTe oT 15 go 45 net. lpuMeHeHne B KayecTBe naToreHeTU4eCKoM Tepanuu
UMUTOCTAaTUHECKUX MpenapaToB MOXET Bbi3blBaTb OC/I0XHEHMA CO CTOPOHbI ONOPHO-ABUraTe/IbHOro anrnaparta, Takue KakK oCTeorneHna n ocrteono-
P03. Ha CEFOAHHUJHMVI AeHb aKTyaI]beIM ocTaeTca BOI'IPOC FIPVIMEHEHVIH ﬂ,eHCVITOMeTpVI“IECKOI'O nccneaoBaHua y nauneHToB MON040ro BO3PaCTa.
Ll,enb. V]3y‘-IIATb 0CO6eHHOCTI/I ,quchOMeprquKoﬁ OUEeHKN KOCTHOﬁ TKaHU y naunMeHToB MON040ro BO3PaCTa C I1IAM¢0M0171 XOA)KKIAHa. MaTepM-
a/ibl U MeTOoAbl. B nccnegoBsaHmne BK/KOYEHbI 63 nauuneHTa C yCTaHOBﬂeHHbIM AVNarHosom /1VIM¢OMbI XO,q)KKMHa nocne ﬂaTOFeHeTMHeCKOﬁ Tepanww
n30 4ye/ioBeK, COCTaB/1IAWMX prl'll'ly KOHTpOﬂﬂ. Bcem nauyneHTam I'IPOBeﬂ,eHO nccaegosaHue MMHepaanOVI NNOTHOCTU KOCTHOM TKaHU I'IOCpe,qCTBOM
AByXBHepFeTVI'-IeCKOf;I a6C0pLWIOMeTpVIVI B Tpex o6nacmx: I'IpOKCVIMaanOM oTtaene 6e,qpa, werke 6e,qpeHH017| KOCTU U NMOACHNYHOM OTAenie No3BO-
HoYHMKa. TakxKe 417 KaXA0ro naumeHTa 6bi1 noacuntaH Z-kputepuid. C Lie/ibio BbIABJEHWA ONTUMa/bHbIX 06/1acTel 4eHCUTOMETPUYECKOro n3Mepe-
HWA NMPUMEHEH MeTO/ OAHO(AKTOPHOIO PerpeccMOHHOro aHain3a. PesyabTaTbl. CornacHo pesy/ibTaTaM 4€HCUTOMETPUM CHUXKEHUE MUHepasibHOM
NAOTHOCTN KOCTHOW TKaHK 60/1ee pacnpocTpaHeHO B UCC/IeAyeMON Fpyrre No CPaBHEHMIO C FPYNMOM KOHTPoAA. [pu 3TOM y NaLMeHTOoB C AMMpOMON
XO,D,)KKMHa MMHepaﬂbHaﬂ NNOTHOCTb CHUXaeTCcA O4UHAKOBO B I'IpOKCMMaanOM oTaene n werike 6eqpa. TeM He MeHee, npoaneva 0CTEOI‘IOp03a
6onee Bblpa)KeHbl B LLENKe 6ep,pa, TOrja Kak AB/1eHunA octeoneHnu npeo6na,qar0T B I'IpOKCVIMaanOM oTaene. OAHaKO, CHMXXeHune Z-KpVITePVIFI B nofac-
HUYHOM OTAe1ie NO3BOHOYHUKaA Ha6/1ro,qaeTcn Yaule, 4yeM B lwerKke n I'IpOKCVIMaanOM otaene 6e,qpa. 3aknrouyeHue. PaHHAR ANAarHOCTUKa OC/NIOXHEHUM
CO CTOPOHbI OMOPHO-ABUraTe/IbHOrO annapaTa y MO0/AbIX MaLUeHTOB NO3BONT NPOBOANTL CBOEBPEMEHHYIO MPOPUNAKTMKY OCTEOMNOpo3a.
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Abstract

Hodgkin's lymphoma occurs mainly in people aged 15 to 45 years. The use of cytostatic drugs as pathogenetic therapy can cause complications from
the musculoskeletal system, such as osteopenia and osteoporosis. To date, the issue of the use of densitometric examination in young patients remains
relevant. The aim of the work. To study the features of densitometric assessment of bone tissue in young patients with Hodgkin's lymphoma. Materials
and methods. The study included 63 patients with an established diagnosis of Hodgkin's lymphoma after pathogenetic therapy and 30 people who make
up the control group. All patients underwent a study of bone mineral density by means of two-energy absorptiometry in three areas: the proximal femur,
femoral neck and lumbar spine. The Z-criterion was also calculated for each patient. In order to identify the optimal areas of densitometric measurement,
the method of one-factor regression analysis was applied. Results. According to the results of densitometry, a decrease in bone mineral density is more
common in the study group compared with the control group. At the same time, in patients with Hodgkin's lymphoma, mineral density decreases
equally in the proximal femur and femoral neck. Nevertheless, the manifestations of osteoporosis are more pronounced in the femoral neck, whereas the
phenomena of osteopenia prevail in the proximal region. However, a decrease in the Z-criterion in the lumbar spine is observed more often than in the

neck and proximal femur. Conclusion. Early diagnosis opens up the possibility of early prevention of osteoporosis in young patients.
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Introduction

Hodgkin lymphoma (HL) is a lymphoid tissue malig-
nancy, the main morphological substrate of which is
malignized B-lymphocytes. HL develops mainly at the
age of 15 to 45 years old [1, 2]. As of today, this disease
responds to therapy relatively well: long-lasting remis-
sion is observed in over 90 % of patients [3].

However, of note, HL therapy comprises a wide
array of cytostatic drugs and glucocorticosteroids,
which negatively impact some organs and systems [4].
One of the late complications of the antitumour therapy
is impaired bone remodelling [5]. Pathogenetic therapy,
including autologous haematopoietic stem cell trans-
plantation (autoHSCT), causes abnormalities in the
bone mineral composition and changes in its micro-
architectonics, thus resulting in reduced bone mineral
density (BMD), up to osteoporosis development, even
in young patients [6].

Osteoporosis is known to be a disease, associated with
impaired metabolic processes in bone tissue, leading to
reduced physical durability of bones and fractures even
in minimal traumas [7]. This complication impairs the
quality of life and incapacitates young patients with HL.

Osteoporotic processes in this patient category are
caused by impaired metabolic processes in bone tissue,
resulting in changes in bone content and microarchitec-
tonics, making bones more brittle. Impaired osteoblast
and osteoclast activity underlies the complex process of
BMD reduction and facilitates a shift towards osteore-
sorption. The key factor affecting the bone tissue condi-
tion in young patients with HL is the use of cytostatics

and glucocorticosteroids, which regulate the activity of
hormones and cytokines participating in bone remodel-
ling. Osteoblast and osteoclast differentiation are affected
by mediators: osteoprotegerin (OPG) and receptor acti-
vator of nuclear factor kappa (RANK) ligand [8]. Inter-
action of RANK ligands on osteoblast and osteoclast sur-
face affects the function and differentiation of these cells.
OPG impacts by inhibiting this interaction and inducing
reduced activity of osteoclasts. The RANK/OPG imbal-
ance underlies the development of osteoporotic process
in bone tissue [8]. However, a number of mechanisms of
reduced BMD in young patients with HL are still unclear
and are likely to be associated with diminished forma-
tion of bone tissue and more active resorption processes
in bones [6].

In recent years, young people have been having more
and more traumatic injuries; however, there are few
studies of the incidence of low-energy fractures in young
patients. A study by Levine J. et al. (2023) demonstrated
a high rate of low-energy fractures in people of 25 to
40 years of age [9].

Early diagnosis of osteoporotic changes in bone tissue
has vital medical, social and economic significance due
to high costs of management and post-fracture rehabili-
tation of patients [10]. As for HL, it is socially signifi-
cant, since this disease manifests mainly in young and
employable population.

To date, the great majority of works on osteoporo-
sis have been focused on the study of its diagnosis, pre-
vention and treatment in old patients, whereas reduced
BMD in younger population remains understudied.
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Osteoporosis does not have any clear typical clinical
presentation, except for an actual fracture caused by a
minimal trauma [11]. Taking into account risk factors of
osteoporosis, including an indication of the use of patho-
genetic therapy in young patients with HL, early diag-
nostics of the bone tissue status and timely measures to
prevent BMD reduction are crucial. However, the diag-
nostic features of osteoporotic changes in this category of
young patients are still unclear.

Thus, further studies of BMD pathogenesis, as well
as identification of risk factors of osteoporosis in young
people, are still a burning issue.

Study objective: To study specific features of bone
tissue densitometry in young patients with Hodgkin
lymphoma.

Materials and Methods

We conducted a cross-sectional study of 63 patients
with confirmed HL (30 males and 33 females, median
age: 30 years old), who were treated with a standard mul-
tiagent chemotherapy with autoHSCT (Table 1). A con-
trol group included 30 healthy volunteers (12 males,
18 females, median age: 30 years old). The study pro-
tocol was approved by the Local Ethics Committee at
Sverdlovsk Regional Clinical Hospital No. 1. All subjects
signed an informed consent form to participate in the
study.

The inclusion criteria for the study were: 1) con-
firmed HL (histological and immunohistochemical

Table 1. Characteristics of the studied groups.

confirmation); 2) indications for a standard pathoge-
netic chemotherapy and autoHSCT. The exclusion cri-
teria for the study were: 1) rheumatoid and endocrine
diseases (hyperparathyroidism, thyrotoxicosis, rheuma-
toid arthritis, systemic lupus erythematosus); 2) GI dis-
eases (malabsorption syndrome, hepatic insufficiency);
5) a history of cancer.

Table 1 shows that the study groups were similar in
sex, age and body mass index. HL was diagnosed with the
held of histological and immunohistochemical examina-
tion of a lymph node biopsy sample.

In the group of patients with HL, stage II disease
prevailed; and there were fewer stage III and IV cases.
As for the clinical status of HL patients, symptoms of
tumour intoxication prevailed. In terms of histological
HL variant, the distribution in the group was as follows:
the majority of patients had nodular sclerosis; a small
amount of patients had mix-cellular variant and depleted
lymphocyte variant.

When pathogenetic therapy is selected, patients with
HL require a personalised approach and thorough review
of the underlying and concomitant diseases, as well as
comprehensive diagnostics. Our study shows that the
comorbidity structure in this category of young patients
undergoing antitumour therapy for HL is dominated
by cardiovascular and GIT diseases. At the same time,
over a half of all patients did not have any concomitant
pathology when the underlying disease manifested.

All patients in the study group were treated with
a standard pathogenetic therapy, depending on the
tumour spread and response to the pathogenetic

A group of patients
Ch teristi Control G
aracteristics with Hodgkin’s Lymphoma ontrol Group P
Number of patients n=63 n=30 -
Gender:
Mysxckoit/Male 30 (48.0%) 12 (40.0 %) 0.490
JKencknit/Female 33 (52.0 %) 18 (60.0 %)
Median age, years 30 [17;45] 30 [25;38] 1.000
Body Mass Index, kg/m? 25 [18;38] 24 [18;33] 0.328
Stage of Hodgkin’s lymphoma:
11 22 (35.0 %)
0.001

11 20 (32.0%) <
v 21 (33.0%)
Symptoms of tumor intoxication:
A 22 (35.0 %) <0.001
B 41 (65.0 %)
Morphological variant of Hodgkin’s lymphoma:
Nodular sclerosis 59 (94.0 %)

. . <0.001
Mixed cellularity 3 (5.0%)
Lymphocyte depletion 1(2.0%)
Chronic diseases:
Diabetes mellitus 2 (3.0%) -
Chronic diseases of the gastrointestinal tract 3 (5.0%) 2 (7.0 %) p=0.453
Hypertension 6 (10.0 %) 3 (10.0%)
Chronic gastritis 10 (16.0 %) 4 (13.0%)
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therapy. First-line therapy was multiagent chemother-
apy regimens: ABVD!, BEACOPP-142, escBEACOPP?,
COPDAC*. Second- and third-line therapy was escBEA-
COPP, DHAP®, Gemzar-containing regimens®, benda-
mustine, immune therapy, etc. [1]. According to clinical
guidelines, currently patients with refractory or recur-
rent HL are recommended to undergo autoHSCT [6,
12]. BEAM regimen was used for conditioning before
autoHSCT". This therapy was used for all patients in the
study group during the conditioning stage. Mean mul-
tiagent chemotherapy duration was 10.5 [4; 53] months.
HL patients did not undergo radiation therapy of their
residual tumours.

In order to assess the bone tissue condition, all
patients underwent BMD measurement by dual-energy
bone absorptiometry using HOLOGIC device (Hologic
Inc, Bedford, United States) in three regions: proximal
femur, neck of the femur and lumbar spine. Presence
or absence of osteopenia/osteoporosis was assessed
depending on the level of mineral bone density reduc-
tion, observed during the measurement; also, Z-criterion
(an age-dependant variable) was calculated.

Collection, systematisation and visual representation
of material were performed using Microsoft Excel tables,
while statistical analysis was conducted using Python
and its tools (Statsmodels.api, Sklearn, Imblearn and
Scipy). The Shapiro — Wilk test was used to assess cor-
respondence of quantitative parameters to normal distri-
bution. Further calculations were performed using non-
parametric statistic methods, because the analysis had
showed that the analysed data did not have normal dis-
tribution. The median was used as a distribution centre,
while quartiles (Me [Q1; Q3]) were used as markers of
variation. The Mann — Whitney U-test was applied to
compare unrelated samples. The results are presented as
absolute values, and percentage is stated. Within-group
data were compared using Pearson’s chi-squared test;
and where the number of expected observations was
under 10, the Fisher test was used. Data were analysed
under the one-factor logistic regression method. This
method was chosen because the dependent variable is
dichotomic, and independent variables characterise both
categorial and qualitative attributes. Differences were
statistically significant at p < 0.05.

Results

We have assessed the bone tissue condition by dual-
energy bone absorptiometry in all HL patients who
underwent autoHSCT in addition to their standard mul-
tiagent chemotherapy, as well in healthy volunteers. The
assessment results are presented in Table 2.

Table 2 shows that BMD values in patients with HL are
significantly lower in all areas than in controls (p < 0.05).
In HL patents, Z-criterion values are often very low and
reach osteopenia/osteoporosis levels in lumbar spine
(p £0.05). In controls, this parameter was normal.

The incidence of osteopenia/osteoporosis in HL
patients who underwent autoHSCT in addition to their
standard multiagent chemotherapy, was assessed on the
basis of BMD and Z-criterion in the three areas of mea-
surement and is presented in Figure 1.

Figure 1 shows that reduced BMD is observed in
31 patients (49 %) in their lumbar spine, including
6 patients (9 %) with osteoporosis and 25 patients (40 %)
with osteopenia. Reduction in this value in the neck of
the femur was recorded in 51 patients (81 %), includ-
ing 32 patients (51 %) with osteoporosis and 19 patients
(30 %) with osteopenia. In the proximal femur area,
BMD values reduced to osteopenia were recorded in
34 patients (54 %), to osteoporosis — in 20 patients
(32 %). In other words, HL patients have BMD reduced
in two areas of measurement: in proximal femur and
neck of the femur. Nevertheless, signs of osteoporosis are
more marked in the neck of the femur, whereas signs of
osteopenia prevail in the proximal femur area.

We have assessed prevalence of osteopenia/osteopo-
rosis based on the Z-criterion values in the three areas of
measurement in HL patients who underwent autoHSCT
in addition to their standard multiagent chemotherapy
(Figure 2).

Figure 2 shows that, in patients with HL, reduced
Z-criterion in the neck of the femur area is recorded in
6 patients (10 %), in the proximal femur — in 10 patients
(16 %), and in the lumbar spine — 12 patients (19 %).
Therefore, Z-criterion reduction to osteopenia/osteopo-
rosis in lumbar spine is observed by 3 % more often than
in the proximal femur, and by 9 % more often than in the
neck of the femur.

ABVD (doxorubicine 25 mg/m?* on days 1 and 15, bleomycin 10 mg/m? on days 2 and 15, vinblastine 6 mg/m?* (max. 10 mg in total) on days 1 and 15,

dacarbazine 375 mg/m? on days 1 and 15)

BEACOPP-14 (cyclophosphan 650 mg/m?* on day 1, adriblastin 25 mg/m?* on day 1, vepesid 100 mg/m? on days 1-3, procarbazine 100 mg/m? on
days 1-7 or dacarbazine 375 mg/m?* on day 1, prednisolone 40 mg/m? on days 1-7, bleomycin 10 mg/m? on day 8, vincristine 1.4 mg/m* (max. 2 mg in
total) on day 8)

escBEACOPP (cyclophosphan 1,250 mg/m? on day 1, adriblastin 35 mg/m?* on day 1, vepesid 200 mg/m? on days 1-3, procarbazine 100 mg/m? on
days 1-7 or dacarbazine 375 mg/m?” on day 1, prednisolone 40 mg/m? on days 1-14, bleomycin 10 mg/m?* on day 8, vincristine 1.4 mg/m? (max. 2 mg in
total) on day 8)

DHAP (dexamethasone 40 mg on days 1-4, cytarabine 2,000 mg/m? twice daily on day 2, cisplatin 100 mg/m? 24-hour infusion on day 1)
Gemzar-containing protocol IGEV (gemzar 800 mg/m?* on days 1 and 5, iphosphamide 2,000 mg/m?* on days 1-4, vinorelbine 20 mg/m?* on day 1,
prednisolone 100 mg/m? or dexamethasone 40 mg on days 1-5)

COPDAC (prednisolone 40 mg/m* on days 1-15, vincristine 1.5 mg/m? (max. 2 mg) on days 1 and 8, dacarbazine 250 mg/m? on days 1-3,
cyclophosphamide 500 mg/m? on days 1 and 8)

BEAM (carmustine 60 mg/m? or lomustine 100 mg/m? on day 1, cytarabine 100 mg/m?* on days 2-5, etoposide 100 mg/m?* on days 2-5, melphalan
30 mg/m? on day 6)
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Table 2. Parameters of bone mineral density in patients of the studied groups

A group of patients
M i Control G
easuring area with Hodgkin’s Lymphoma ontrol Group P
Number of patients 63 30 -
Femoral neck 0.92 [0.54;1.22] 0.99 [0.98;1.14] 0.003
Bone mineral )
. 5 Proximal femur 0.87 [0.62;1.07] 1.00 [0.95;1.22] 0.001
density, g/cm
Lumbar spine (L1-L4) 1.01 [0.6651.18] 1.04 [0.96;1.16] 0.027
Femoral neck -0,66 [-2.7;2.5] -0,42 [-1.8;2.6] 0.351
Z -criterion Proximal femur -0,82 [-2.7;1.9] -0,36 [-2.3;1.4] 0.333
Lumbar spine (L1-L4) -0.77 [-3.3;1.7] -0.33 [-2;1.4] 0.030
60%
50%
40%
30% 2
32 o 32
(51%) G4%) (51%)
- 2
(40%) 20 o
(32%) (30%)
10% 12
9 (19%)
6 (14%)
%)
0%
Iosicununblil oTAEN IIpokcumanbHblil oTAEN leiika GeapeHHon
no3BoHouHuka (L1-L4)/ Genpa/ KocTH/
Lumbar spine (L1-L4) Proximal femur Femoral neck
Hopwma/Normal Ocreonenus/Osteopenia Ocreomnopos/Osteoporosis

Figure 1. The prevalence of decreased bone mineral density in the group of patients with Hodgkin’s lymphoma who received

autologous hematopoietic stem cell transplantation in addition to standard polychemotherapy in different measurement areas
Note: all differences in the incidence of osteopenia/osteoporosis based on bone mineral density indicators in patients with Hodgkin’s lymphoma who received autologous
hematopoietic stem cell transplantation in addition to standard polychemotherapy are significant at p <0.05

100%
90%
80%
70%
60%
50%
57
40% oh - (90%)
° (81%) (84%)
30%
20%
10% ( 119%/) 10 6
. ’ (15%) (10%)
HosicHu4HBIi oTAET TTpoKCHMAaTBHBII OT/EN Ileiixa Gempennoit
no3BoHoynuka (L1-L4)/ Genpa/ KocTH/
Lumbar spine (L1-L4) Proximal femur Femoral neck
Hopma/Normal Ocreonenus/ocreonopos, Osteopenia/osteoporosis

Figure 2. The prevalence of a decrease in the Z-criterion in a group of patients with Hodgkin’s lymphoma who received au-

tologous hematopoietic stem cell transplantation in addition to standard polychemotherapy in different measurement areas
Note: all differences in the incidence of osteopenia/osteoporosis based on the Z-criterion in patients with Hodgkin’s lymphoma who received autologous hematopoietic stem cell
transplantation in addition to standard polychemotherapy are significant at p <0.05
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Table 3. Determination of the significance of the area of densitometric examination

in patients with Hodgkin’s lymphoma

Measuring area Alir)zlglii‘;f’ SP layt i::ltlsovl;i:h Control Group P
Number of patients n=63 n=30
Femoral neck 0.8 [0.69; 0.95] 0.8 [0.75; 0.92] 0.687
Proximal femur 0.87 [0.765 0.92] 0.91 [0.85; 0.99] 0.014
Lumbar spine (L1-14) 1.01 [0.89; 1.14] 1.03 [0.96; 1.07] 0.475

Table 4. Results of one-factor logistic regression

Measuring area B Exp (B) [95% CI] P Pseudo R-squ
Femoral neck 0.184 1.202 [0.074, 19.6] 0.897 0.000
Proximal femur 5.020 151.411 [3.164, 245.634] 0.011 0.062
Lumbar spine (L1-L4) 0.215 1.24 [0.083, 18.545] 0.876 0.000

It is well known that a preferred area to diagnose
BMD reduction in young patients with HL is the lumbar
spine and the proximal femur [13]. Bone tissue remodel-
ling is the most intense in trabecular tissue, which is the
main component of vertebrae and long bones [13].

In order to identify the most optimal areas for den-
sitometric measurements for reduced BMD diagnostics,
the one-factor logistic regression method was used (see
Table 3).

Table 3 demonstrates that BMD measurements in the
proximal femur are associated with statistically signifi-
cant differences in HL patients and controls (p = 0.014).
Therefore, in HL patients, the risk of reduced BMD values
is statistically higher in the proximal femur. Simply put,
BMD measurements in the proximal femur can be a
reason to suspect an osteoporotic process.

The one-factor logistic regression method (Table 4)
demonstrated that reduced BMD levels in the proximal
femur significantly (p = 0.011) increased the probability
of osteopenia/osteoporosis.

Table 4 demonstrates that the dependence of the
BMD value on the area of measurement by dual-energy
bone absorptiometry is sufficiently valid in the proximal
femur (coefficient of determination is 0.062). Thus, HL
patients are at a significantly higher risk of reduced BMD
in the proximal femur.

Therefore, a reduction in BMD and Z-criterion was
most prominent when measured in the proximal femur
area.

Discussion

Very often osteoporosis is seen as a disease affect-
ing elderly patients only; however, this idea is incor-
rect, because this condition is observed in young people
as well and depends on a number of factors, includ-
ing genetic, hormonal and alimentary causes. An epi-
demiological study demonstrated that reduced BMD
values are diagnosed in 10-30 % of healthy children and

adolescents [11]. The number of confirmed cases of osteo-
porosis is growing not only among the elderly population,
but also among younger people, including children.

Another problem is the absence of any tailored scales
or questionnaires to assess the risk of osteoporosis and
low-energy fractures in patients; and protocols for diag-
nostics and prevention are unavailable as well. Our study
demonstrated that reduced BMD values are recorded in
the young population at a rate of 50 % and more in vari-
ous measurement areas. Currently, the issue of osteopo-
rosis in young patients undergoing specialised therapy is
very relevant, because it can result in premature disabil-
ity in this patient group.

The significance of osteoporosis can also be seen in
assessing the outcomes for HL patients. The association
between densitometric values and areas of measurement
in HL patients has been identified. It is known that, in
young patients, reliable assessment of the rate of osteo-
penia/osteoporosis is based on the BMD value measured
in lumbar vertebrae. The reason for this is that remodel-
ling is primarily observed in the spongeous bone (verte-
brae are 95 % spongeous bone), while the cortex is not
prominent [7,13]. At the same time, bone tissue does not
demonstrate any adult changes yet, which are a result of
long-lasting physical loads and various chronic condi-
tions affecting bone blood supply and microarchitecton-
ics [14].

In this study, over 54 % of young patients with HL
undergoing pathogenetic therapy are diagnosed with
BMD reduction to osteopenia/osteoporosis in the proxi-
mal femur area. The femur (especially its proximal sec-
tion) is known to bear the highest axial load. Therefore,
the cortex of the proximal femur is more pronounced;
the cortex is a dense, strong compact substance, while
the spongeous section contains wide anastomosing tra-
beculae of bone, located along the lines towards the
highest mechanical stress, and contains the highest
amount of bone tissue [15]. These peculiarities result
in a higher strength of the femur and explain slow bone
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tissue remodelling in this area [13]. Gradual depression
of bone tissue and more pronounced changes in micro-
architectonics of the proximal femur area are typical for
elderly people [14, 15].

Currently, the matter of selection of areas for densi-
tometry in order to assess the bone tissue condition in
young patients with HL is understudied. According to
sparse literature sources on the study of predictors of
reduced bone mineral density and the factors affecting
bone remodelling in young HL patients, this problem
requires further elaboration [6].

This study demonstrated that BMD reduction to
osteopenia/osteoporosis is widely observed in HL
patients undergoing antitumour therapy. Despite the fact
that osteoporotic changes in the proximal femur are more
typical for elderly people, similar results were observed
in young patients with HL. It is likely to be associated
with pathomorphological features of bone tissue affected
by a wide array of specific and non-specific factors, which
impact bone remodelling in patients undergoing antitu-
mour therapy [13, 15]. Thus, young people are advised to
have their BMD measured in lumbar spine and proximal
femur, similar to the elderly population.

Overall, shaping a unified approach to the diagnos-
tic examination of HL patients undergoing pathogenetic
therapy, and timely osteopenia/osteoporosis prevention,
is essential for reduction of the risk of low-energy frac-
tures and high quality of life of young patients with HL.

Conclusion

Young HL patients more often have lower densito-
metric values in their proximal femur area, which signif-
icantly increases the risk of low-energy fractures in this
group of patients. At the same time, early diagnosis of
osteoporotic changes ensures timely prevention of these
complications and preservation of an acceptable quality
of life of young patients.
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