ISSN 2221-2582 Children’s Medicine of the North-West
2024 /Vol. 12 N2 2

UDC 616-056.527-053.2+612.015.38+664.236+616.3-008.6+616.34-002
DOI: 10.56871/CmN-W.2024.71.22.007

DENSITOMETRY IN THE ASSESSMENT
OF BONE METABOLISM IN CHILDREN WITH CELIAC DISEASE

© Irina A. Bavykina, Alexander A. Zvyagin, Dmitry V. Bavykin, Irina Yu. Yurova

Voronezh State Medical University named after N.N. Burdenko. 10 Studencheskaya str., Voronezh 394036 Russian Federation

Contact information:

Irina A. Bavykina — Doctor of Medical Sciences, Associate Professor, Head of the Center for Scientific Research, Development
and Transfer of Medical Technologies, Associate Professor of the Department of Faculty and Palliative Pediatrics.

E-mail: i-bavikina@yandex.ru ORCID: https://orcid.org/0000-0003-1062-7280 SPIN: 5677-2002

For citation: Bavykina IA, Zvyagin AA, Bavykin DV, Yurova IYu. Densitometry in the assessment of bone metabolism in children with celiac
disease. Children’s Medicine of the North-West. 2024;12(2):89-94. DOI: https://doi.org/10.56871/CmN-W.2024.71.22.007

Received: 31.01.2024 Revised: 15.03.2024 Accepted: 05.06.2024

Abstract. The active growth and development of a child may be accompanied by disorders of bone metabolism, and
if the child has a chronic pathology of the gastrointestinal tract, then the risk of a decrease in bone mineral density
increases manifold. Gluten intolerance is often accompanied by disturbances in nutritional status, in particular
changes in bone tissue. An important aspect of dynamic monitoring of patients with celiac disease is monitoring
the state of bone mineral density in order to timely detect and correct changes that have occurred. Densitometry
today is not a routine diagnostic method and is not included in research protocols for gluten intolerance; however,
literature data confirm the relevance of using this technique both among adults and in the pediatric population.
The article presents studies that show the presence of a decrease in bone mineral density both at diagnosis of
celiac disease and during subsequent follow-up. Arguments in favor of densitometry are presented and risk factors
for decreased bone turnover are identified. An integrated approach to assessing the effectiveness of diet therapy
and the nutritional status of patients, if followed, will significantly improve the quality of life of children.
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Pesiome. AKTMBHBI POCT 1 pa3BUTHE pebeHKa MOXKET CONMPOBOXAATbCA HapYyLUEHUAMMN KOCTHOro MeTabonunsma,
a ecnu pebeHOK MeeT XPOHNYECKYO MAaTONOMMI0 XKeNlyAOYHO-KMLLEYHOrO TPaKTa, TO PUCK CHUKEHWA MUHEPaTlb-
HOW MIOTHOCTN KOCTHOW TKaHW KPaTHO BO3pacTaeT. HemepeHoCMMOocCTb rtoTeHa 3a4acTyo COMPOBOXKAAETCA Ha-
PYLUEHUAMU HYTPUTUBHOFO CTaTyCa, B YaCTHOCTU, UI3MEHEHUAMM CO CTOPOHbI KOCTHOM TKaHW. BaXXHbIM acnektom
AVHAMUYECKOTro HabMogeHVA 3a NalUeHTaMn C LennaKkmen ABNsSeTcsl KOHTPOSb 33 COCTOSIHMEM MUHEpPasTbHOM
MJIOTHOCTN KOCTHOWM TKaHW C LiefIbl0 CBOEBPEMEHHOIO BbIABEHUA U KOPPEKLUMM BO3HUKLLMX M3MEHEHUN. MMpo-
BefeHVe 1eHCTOMETPUN B HACTosLLee BPEMA He ABMAETCA PYTUHHbIM METOAOM ANArHOCTUKU U He BKITHOUYEHO
B MPOTOKOJIbl UCCIIeOBaHNA NPU HEMEPEHOCUMOCTY FtoTeHa. OfHAKO NUTEPATYPHble faHHble MOATBEPXKAAOT
aKTyasIbHOCTb VCNOJIb30BaHUA AaHHOW METOAUKN Cpefm B3POC/bIX 1 B AeTCKONW nonynauun. B ctatbe npusepe-
Hbl CCNeAOBAHNSA, KOTOPbIE MOKa3bIBAIOT HANINUME CHUPKEHWA MUHEPANIbHOW MIIOTHOCTY KOCTHOW TKaHW KaK npwu
MoCTaHOBKe [MarHo3a «Lenvakusay, Tak U Npu nocnegyouem HabnogeHnu. MNprBoaaTca aprymeHTbl B NOsb3y
NpoBeAeHUsl EHCUTOMETPUN 1 YKa3bIBaloTCA GaKTOPbl PYCKA CHUKEHVA KOCTHOrO MeTabonuama. KomnnekcHbil
MOAXOA K oLeHKe 3GEKTUBHOCTM JUETOTEPANMU U HYTPUTMBHOMO CTaTyca MaLUeHTOB Npu ee cobnofeHnm no-
3BOJIUT B 3HAUUTESIbHON CTEMEHU YNYULINTb KauyeCTBO »KMU3HU JeTel.

KnioueBble cnoBa: KOCMHbIU Memabos1u3m, MUHEPAIbHAS NJIOMHOCMb KOCMHOU MKAHU, Uesuakus
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In recent years, the concept of gluten intole-
rance has changed dramatically, and the patho-
logy has evolved from a gastroenterological no-
sology into a multiorgan disorder that requires
a comprehensive approach in the assessment
of clinical manifestations, diagnosis, and careful
evaluation of the dynamics of the clinical picture
in further therapeutic support after the prescrip-
tion of a gluten-free diet (GFD) [1-3]. The wide-
spread and multifaceted clinical picture of gluten
intolerance suggests that a physician of any spe-
ciality may encounter this pathology or its compli-
cations [4-6].

Changes in bone metabolism can be both a
complication due to malabsorption syndrome in
gluten intolerance and the only manifestation of
the disease [7, 8]. Assessment of nutritional status
parameters and, in particular, bone metabolism,
is an integral part of the therapeutic management
of paediatric patients with chronic diseases, es-
pecially of the gastrointestinal tract [9-13]. Seve-
ral studies confirm that changes in bone mineral
density (BMD) are observed in patients of all ages
at the time of diagnosis of gluten intolerance [14,
15]. For adult patients, ACG and ESsCD guidelines
have been developed, which include performing
densitometry in patients over 40 years of age or
in the presence of symptoms of malabsorption
at the time of diagnosis of celiac disease [16, 17].
The study by F. Tovoli et al. (2023), in which they
evaluated the dynamics of bone metabolism in
patients with low densitometry values at dia-
gnosis and after the use of nutritional therapy for
10 years, shows that BMD values stabilise with
long-term dietary restriction of gluten [15]. We ob-
tained similar results earlier in paediatric practice.
During the examination of 32 children who had
been following the GFD for more than 6 months
since the diagnosis of celiac disease, a decrease
in BMD at densitometry of the lumbar spine was
found in 18.75% of children, half of whom had
low values. A significant dependence of bone
mineralisation reduction on the quality of dietary
adherence was revealed: the more often the child
violated the diet, the lower the BMD. There was no
history of fractures in the patients [7].

During analysis of literature data published bet-
ween 1996 and 2017, BMD levels were found to be
lower in children with celiac disease compared to
healthy peers [18]. In this regard, it is worth no-
ting the important aspect of dynamic monitoring
of BMD status during adherence to dietary thera-
py, especially when patient adherence is low. In
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this case, the frequency of densitometry should
be approached individually, depending not only
on adherence to diet therapy, but also on the pa-
tient's age, nutritional status, in particular, physi-
cal development and quality of symptom control.

However, contrary data exist. When densi-
tometry was performed in 24 children with celiac
disease (12 boys aged 8.7+3.3 years) at diagnosis
and after the use of GFD in therapy and subse-
guent comparison at two stages of the study in
each patient, it was found that BMD within refe-
rence values was noted in all patients studied at
the time of diagnosis and after treatment, with
no difference between the two points of analysis
[19]. A retrospective study including 86 patients
with celiac disease aged 2-18 years evaluated
the relationship between the z-scores of lum-
bar BMD calculated according to their chronolo-
gical age and height and their clinical, laboratory
and histopathological parameters. The authors
found that BMD according to densitometry data
when assessed according to chronological age
<-2 standard deviation (SD) in 26.7% of patients,
and when assessed according to height, the num-
ber of patients with <-2 SD decreased to 12.8%
of patients and correlated with their age at the
time of celiac disease diagnosis (r value=0.269).
At the same time, no statistically significant dif-
ferences between subgroups, between BMD va-
lues with respect to their clinical, laboratory and
histopathological parameters were found in any
group [20].

However, differences in BMD in patients with
celiac disease are more frequently noted. In a co-
hort retrospective study, we analysed demogra-
phic, clinical and laboratory data from the medical
records of: 673 children with celiac disease (63%
female, mean age at diagnosis 10.6 years, inter-
quartile range 7.8-13.9) who underwent densi-
tometry at diagnosis. Logistic regression analysis
showed that the mean aBMD-Z score at the initial
scan of the children at the time of diagnosis was
-0.4+1.2. Forty-six children had aBMD-Z scores
less than -2 (6.8%; 95% 5.2-9.0). Those who under-
went BMD reanalysis (n=108; 16.0%) had a signifi-
cantincrease in aBMD-Z score (mean change 0.29;
p=0.0005). A higher body mass index (BMI) was
associated with a more insignificant likelihood of
a low aBMD-Z score at initial densitometry (0.46;
95% 0.35-0.50). BMI-Z scores greater than -0.4
identified children with low aBMD-Z at their initial
BMD analysis (p=0.05). According to the authors,
BMI-Z scores can be used to identify children with
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celiac disease at risk of low BMD who should un-
dergo densitometric screening [21].

A cross-sectional study conductedinlran (2023)
included 48 children (mean age 9.96+3.17 years)
diagnosed with celiac disease (Marsh Il and Marsh
[l stages). The authors proved that 35.4% of the
patients had BMD within the normal range, 41.7%
had values at the lower limit, and 22.9% had low
bone mineralisation in femoral bone examination
by densitometry. When lumbar densitometry re-
sults were evaluated, it was found that 39.6% had
BMD within reference values, 25% had BMD at the
lower limit of normal, and 35.4% were diagnosed
with low BMD. No statistically significant corre-
lation was between age, sex, place of residence,
Marsh stage, adherence to GFD and bone densi-
tometry in both areas. A statistically significant
correlation was found between BMD in the lum-
bar region and two HLA types, namely HLA DQ8
and HLA DQ2/8 (p=0.016). Thus, the authors con-
firm the frequent occurrence of low BMD in chil-
dren with first diagnosed celiac disease [22].

Inastudy involving children with celiac disease
detected by screening and patients without ce-
liac disease, BMD was assessed by densitometry,
serum 25 (OH) vitamin D3, parathyroid hormone
(PTH), interleukin (IL)-183, IL-2, IL-4, IL-5, IL-6, IL-8,
IL-10, IL-12p70, IL-13, IL-15, gamma interferon
and tumour necrosis factor alpha. It was found
that at the time of diagnosis, children with celi-
ac disease detected at screening had an average
-0.03 g/cm lower BMD of both whole body and
spine compared to controls (p=0.009 and p=0.005
respectively), also an average -11.4 nmol/l lower
25(0OH) vitamin D3 level (p <0.001) and an average
+1.0 pmol/l higher PTH level (p<0.001). Systemic
levels of cytokines IL-1(, IL-6, IL-8, IL-10, IL-12p70,
IL-13 and tumour necrosis factor alpha were ele-
vated in celiac disease detected at screening com-
pared to controls (p<0.001). No differences in IPC,
25(0OH) vitamin D3, PTH and cytokine levels were
found in children receiving GFD compared to
controls [23]. This study confirms the diagnostic
significance of BMD control in patients with celiac
disease. Due to the fact that patients with celiac
disease are often diagnosed with reduced blood
vitamin D levels, it is considered appropriate to
perform dynamic BMD monitoring using densi-
tometry [24].

BMD assessment is an important component of
a comprehensive assessment of children's health;
timely diagnosis of decreased bone metabolism
will reduce the number of patient hospitalisations
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and the number of visits to specialists, preserving
the quality of life of children and their families
[25-271].
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OOMNOJIHUTENbHAA UHOOPMAL A

Bknap aBTOopoB. Bce aBTOpbl BHeCnn cylye-
CTBEHHbIV BKNag B pa3paboTKy KOHLenuuu, npo-
BeleHVe WCC/IefoBaHUA M MOArOTOBKY CTaTby,
npounu n opobpunn dbrHanbHy Bepcuio nepeq
nybnukaymen.

KoHnuKT nHrepecoB. ABTOpbI fieKNapupyoT
OTCYTCTBUE ABHbIX M MOTEHLNANbHbIX KOHNMKTOB
NHTEPeCcoB, CBA3aHHbIX C NybnuKauuen HacTos-
LLlen cTaTbu.

UctouHuK ¢uHaHcmpoBaHuA. ABTOpbI 3asB-
NAT 06 OTCYTCTBMY BHeLHero GrHaHCMpPOBaHMWsA
npw NpPoBeAeHNN NCCnefoBaHUA.
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