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Pezrome. Xomunadopaux ea nakmayus 6unan 6oznux ocmeonopos (PLO) kam yupaiiouean, ammo sxcudouil kacan-
JUK OVAUO, XOMUNAOOPIUKHUHE VHUHYYU MPUMECpUoa éKu myepyKoan Keluneu spma 0agpoa 103aza Keiaoueam, acocam
VMYPMKQ MAHAIAPUHUKE KYNAab nacm mpasmamux cunuuiiapu ouian magcugpnanaou. PLO yuyn acocuii xaegp omunna-
puza D sumamunu emuwimosuunueu, mana maccacu unoexcu (BMI) nacmaueu, kanoyutinu emapau dapasicaoa ucmevmon
KUIMACIUK, HCUCMOHUL (DAONIUKHUHE KAMAULU, YeKUUl 6a OOUKA HOKYLAU OMULIAD KUpaou. XoMUiaoopiuk 6a 1akmayus
0aspuoa HypaaHuuL OUNaH OOIUK OUASHOCIMUKA YCYIAPUHU KYJLLAUL YeKIAH2AHAUSU cababu KaCaIuKHU AHUKIAW KUTIUH
keuaou. Taokuxkomuune Mmaxcaou — XOMUIAOOPAUK 84 JaKkmayus Ounan 002IUK OCMeonopo3nu  0asonau
camapaodopaueunu oaxonaut. Taokuxomea 18 éwodan 40 éweaua 6ynean, PLO mawxucu xytiunean 27 nagap aén scando
omunou. Bapua bemoprapea nabopamop 6a UHCMPYMEHMAN MEKWMUPYSIAp VMKAZULOU, IHCYMAAOAH KOHOA KAlbyull,
Gocop, wwuxopuii pocghamaza, napameopmon (PTH), cysax pemoodeinanuws mapxepnapu (f-CrossLaps) anuxnanou,
WIYHUH2OCK, UKKU dHepeusiiu penmeen abcopoyuomempusicu (DEXA) époamuda cysix munepan 3uunueu (BMD) 6axonanou.
Jasonaw ¢gonuda uwkopuii pocpamaza gaonnueu, p-CrossLaps 6a ocmeokanvyur O0apaicalapuHube UUWOHYIU
nacatiuwu kyzamunou. bemopnaprnune 45,2% oa D eumamunu konyenmpayuscu adexéam oapadxcaza (=30 we/mn) emou.
Ymypmra nogonacuoa BMD 13,6% ea oweanu anuknanou, 6ynoa 54,8% bemopnapoa ycuws KIUHUK HCUXAMOAH aXaMu-
amau o6ynou. Con cyseu 6yiuHu coxacuoa cysx mumepan sudnueu 4,5% ea owdu (wan 6yUuH: 0agoraulOan ONOUH —
0,795+0,13 2/cm?; oasonawoan keuun — 0,804%0,13 2/cm? p=0,41), uoxcobuii ounamuxa 29,0% bemoprapoa Katio smu-
ou. Yue 6a uan coun cyaxiapuda BMD moc pasuwoa 4,6% ea 3,5% ea owean 6ynub, 6y yzeapuwnap 29,0% ea 41,9%
meKwupuIeanaapoa Kysamuiou. Yue cown cyseu 6yimuoa sca 19,4% Gemoprapoa BMD 5,3% ea oweanu anuxnanou.
Llynoai kuaub, anmupezopbmue mepanus Karvyuti 8a D eumamunu npenapamiapu 6unan oupeamukoa Xamoda SMusuHu
myxmamuwi wapoumuda Oei coxacudazu Kyuiu OPUKHU KAMAUMupaou, CysaK MUHEPAl 3UYIUSUHU ULOHYIU PAsuuod
owuUpaou 8a YMypmKa CUHUWAAPUHUNE KeUUHeU PUBOICIAHUUL XABPUHU NACATMUPAOU.

Kanum cyznap. xomunadopiux ea aaxkmayus Ounanm 6021UK OCMeOnopo3, aHmupe3opomue mepanusi, Kaiyui-
Gocop armawunysu, cysik MUHEPAL 3UYTUSU.

Abstract. Pregnancy- and lactation-associated osteoporosis (PLO) is a rare but serious condition characterized by
multiple low-trauma fractures, primarily of the vertebral bodies, occurring in the third trimester of pregnancy or early
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postpartum. The main risk factors for PLO include vitamin D deficiency, low body mass index (BMI), inadequate calcium
intake, low physical activity, smoking, and other adverse factors. Diagnosis is challenging due to restrictions on the use of
imaging techniques during pregnancy and lactation. The aim of this study was to evaluate the effectiveness of treatment
for pregnancy- and lactation-associated osteoporosis. The study included 27 women aged 18 to 40 years with a diagnosis
of PLO. All patients underwent laboratory and instrumental studies, including determination of calcium, phosphorus, al-
kaline phosphatase, parathyroid hormone (PTH), bone remodeling markers (f-CrossLaps), and bone mineral density
(BMD) assessment using dual-energy X-ray absorptiometry (DEXA). During therapy, a significant decrease in alkaline
phosphatase activity, -CrossLaps, and osteocalcin levels was noted. Vitamin D concentrations reached adequate levels
(=30 ng/ml) in 45.2% of patients. A 13.6% increase in spinal BMD was observed, with the increase being clinically signif-
icant in 54.8% of patients. Bone mineral density in the femoral neck increased slightly by 4.5% (left neck: before treatment
0.795+0.13 g/cmz; after treatment 0.804+0.13 g/cm?; p=0.41), with positive dynamics noted in 29.0% of patients. BMD of
the right and left femurs increased by 4.6% and 3.5%, respectively, with an increase in indicators recorded in 29.0% and
41.9% of the examined patients. In the right femoral neck, an increase in BMD by 5.3% was detected in 19.4% of patients.
Thus, antiresorptive therapy in combination with calcium and vitamin D preparations, as well as cessation of breastfeed-
ing, help to reduce the severity of back pain, significantly increase bone mineral density and reduce the risk of further ver-

tebral fractures.

Keywords: pregnancy- and lactation-associated osteoporosis, antiresorptive therapy, calcium-phosphorus metabo-

lism, bone mineral density.

Pregnancy- and lactation-associated osteoporo-
sis (PLO) is a rare but serious condition characterized
by multiple low-trauma fractures, primarily affecting
the spine. Fractures typically occur in the third tri-
mester of pregnancy or the early postpartum period
[7; 11].

Women with PLO usually experience severe
back pain. Risk factors for PLO include a history of
fractures or osteoporosis, vitamin D deficiency, low
body mass index (BMI), insufficient calcium intake,
low physical activity, anticoagulant, and proton pump
inhibitor therapy, elevated levels of parathyroid hor-
mone-related protein, high bone turnover, and, final-
ly, smoking [5; 8].

During pregnancy and lactation, women are
generally not screened, as standard diagnostic meth-
ods involve radiation exposure, which is avoided due
to potential fetal harm and postnatally due to the de-
mands of newborn care [4].

Currently, there is no consensus on the optimal
methods and medications for treating PLO. Existing
treatment protocols are primarily based on postmeno-
pausal osteoporosis management. Upon diagnosis of
PLO, breastfeeding is generally recommended to be
discontinued. Individualized pharmacological treat-
ment should be administered based on pain severity,
bone mineral density, bone remodeling markers, and
pre-pregnancy health planning.

The aim of the study was to evaluate the out-
comes of treatment for pregnancy- and lactation-
associated osteoporosis (PLO).

Materials and Methods. The study included
27 women aged 18-40 years who were diagnosed
with pregnancy- and lactation-associated osteoporo-
sis.

For each patient, a standardized questionnaire
was completed, documenting personal data, osteopo-
rosis risk factors, laboratory findings, and instrumen-
tal examination results.

Laboratory biochemical tests included the
measurement of total calcium, phosphorus, alkaline
phosphatase, and parathyroid hormone (PTH) levels
in blood as well as biochemical markers of bone re-
modeling—pB-CrossLaps  (analyzed using an
ELECSYS automatic analyzer with electrochemilu-
minescent analysis and ELECSY'S B-CrossLaps assay
Kits).

Bone mineral density (BMD) was assessed us-
ing dual-energy X-ray absorptiometry (DEXA) on a
Prodigy bone densitometer (GE Lunar Corporation,
USA). This method was also used to evaluate the ef-
fectiveness of the administered treatment.

Additionally, all women reporting back pain
underwent magnetic resonance imaging (MRI) to de-
termine the localization, number, and type of verte-
bral fractures. Women with confirmed vertebral frac-
tures on MRI underwent bone histomorphometry.

Statistical analysis of the collected data was
performed using IBM SPSS Statistics 23.0 software.
The Kolmogorov-Smirnov test was used to check the
normality of data distribution in each variable group.
To identify differences between variables in different
groups, nonparametric tests, including the Student’s
t-test and Mann-Whitney U test, were applied for two
independent groups.

Results. Currently, commonly used medica-
tions include calcium and vitamin D, calcitonin,
bisphosphonates, teriparatide, denosumab, etc. Calci-
um and vitamin D remain the mainstay of treatment.

Comparative laboratory test results of the stud-
ied women over time are presented in Figure 1.
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Fig. 2. DEXA parameters over time
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treatment: 1.42+0.50 mmol/L; after treatment:
1.73+3.67 mmol/L; p=0.36) did not change signifi-
cantly after the course of treatment. However, calci-
um levels increased in 22.6% of patients, and phos-
phorus levels in 25.8%.

During therapy, a significant decrease in alka-
line phosphatase activity was observed (before treat-
ment: 114.6+27.4 U/L; after treatment: 38.99+31.7
U/L; p=0.01). The B-CrossLaps level (0.91+0.99
ng/ml) significantly decreased after treatment
(0.40+0.41 ng/ml; p=0.02), along with a reduction in

osteocalcin levels (before treatment: 132.9+66.1
ng/ml; after treatment: 49.7+37.4 ng/ml; p=0.0001).

The PTH level also decreased but not signifi-
cantly (before treatment: 56.7+40.9 pg/ml; after
treatment: 38.4+19.9 pg/ml; p=0.05).

In contrast, vitamin D levels increased signifi-
cantly (before treatment: 18.4+7.93 ng/ml; after
treatment: 29.1+17.1 ng/ml; p=0.002), although they
did not reach the target range of 30-60 ng/ml. Almost
half (45.2%) of the patients had adequate vitamin D
levels (=30 ng/ml) after treatment.

To assess bone mineral density (BMD), pa-
tients underwent a follow-up dual-energy X-ray ab-
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sorptiometry (DEXA) scan, and the results are pre-
sented in Figure 2.

On therapy, a significant increase in spinal
BMD was observed (before treatment: 0.824+0.12
g/cmz; after treatment: 0.914+0.10 g/cm?; p=0.01),
with a substantial increase (by an average of 13.6%)
in 54.8% of patients.

A slight increase (by 4.5%) in femoral neck
BMD was noted (left femur: before treatment:
0.795+0.13 g/cm?; after treatment: 0.804+0.13 g/cm?;
p=0.41), with BMD improvement in 29.0% of pa-
tients.

BMD of the right femur increased by 3.5%
(before treatment: 0.800+0.10 g/cm?; after treatment:
0.827+0.10 g/cm?; p=0.22), with BMD improvement
in 29.0% of patients.

BMD of the left femur increased by 4.6% (be-
fore treatment: 0.792+0.12 g/cm?; after treatment:
0.813+0.11 g/cm?; p=0.47), with BMD improvement
in 41.9% of patients.

The mean BMD of the right femoral neck
slightly decreased after therapy (before treatment:
0.836+0.20 g/cm?; after treatment: 0.831+0.12 g/cm?;
p=0.28), but 19.4% of patients showed a 5.3% in-
crease in BMD.

DEXA analysis revealed that the mean T-score
of the sp ine significantly improved (before treat-
ment; -2.82+0.95; after treatment: -2.09+0.83;
p=0.005).

No significant differences were found in the T-
score of the left femoral neck (before treatment: -
1.55+0.92; after treatment: -1.41+0.97; p=0.31) or the
right femur (before treatment: -1.34+0.79; after
treatment: -1.16+0.91; p=0.27).

Similarly, the T-score of the left femur (before
treatment: -1.59+0.96; after treatment: -1.44+0.93;
p=0.30) and the right femur (before treatment: -
1.51+0.75; after treatment: -1.30+0.81; p=0.23) did
not show significant changes.

Discussion.  Pregnancy- and lactation-
associated osteoporosis (PLO) is a rare form of early
osteoporosis in which young women develop frac-
tures, typically multiple vertebral fractures, during
late pregnancy or lactation [6].

It is generally observed that women with PLO
have lower BMD and T-scores in the lumbar spine
than in the femur [9].

Our study found that treatment resulted in a
significant increase in spinal BMD by an average of
13.6%, with 54.8% of patients showing improvement.

Notably, patients treated with teriparatide (dai-
ly subcutaneous injections) in combination with cal-
cium (1250 mg) and vitamin D3 (60,000 IU/day)
showed significant improvements in bone mineral
density (BMD). The BMD increase relative to base-
line was 16.1% in the L1-L4 region, 12.7% in the left
femoral neck, 7.2% in the right femur, and 9.3% in
the left femur.

Raffaeta G. et al. [10] reported two cases of
PLO. In one case, after treatment with risedronate (35
mg), calcium (1500 mg), and vitamin D3 (400
IU/day), BMD increased by 34% over two years and
by 42% over four years.

According to Anagnostis P. et al. [1], teripar-
atide is the most commonly used anti-osteoporotic
drug. Teriparatide therapy demonstrates an increase
in lumbar spine BMD of 8.0-24.4% after 12 months,
7.4-36.0% after 18 months, 24.1-32.9% after 24
months, and 23.4-30.3% after 36 months. An in-
crease in BMD of 3.9% to 12.6% (12 months), 3.7%
to 13.8% (18 months), 8.4% to 18.6% (24 months),
and 10.0% to 16.3% (36 months) has also been noted.

During pregnancy and lactation, especially in
the third trimester, calcium demand increases, placing
a strain on maternal calcium homeostasis. This in-
crease is physiologically compensated by enhanced
intestinal absorption, reduced urinary calcium excre-
tion, and increased bone resorption [12].

It has been suggested that bone resorption in
PLO may result from elevated secretion of parathy-
roid hormone-related protein (PTHrP) from the
mammary gland during lactation [2]. Some research-
ers raise concerns about pre-existing osteopenia be-
fore pregnancy, which is difficult to verify due to the
lack of data on PLO.

A positive family history of postmenopausal
osteoporosis is observed more frequently in pregnan-
cy-associated osteoporosis than in the control group.
This may indicate the presence of a genetic compo-
nent [3].

Conclusions. A significant decrease in alkaline
phosphatase activity, B-CrossLaps, and osteocalcin
levels was observed during therapy. In 45.2% of pa-
tients, vitamin D levels reached an adequate level
(=30 ng/ml).

An increase in spinal BMD by 13.6% was rec-
orded, with 54.8% of patients showing a significant
improvement. A slight increase (by 4.5%) in femoral
neck BMD was observed (left femur: before treat-
ment - 0.795%0.13 g/cm?; after treatment -
0.804+0.13 g/cmz?; p=0.41). BMD improvement was
noted in 29.0% of patients. BMD of the right and left
femur increased by 4.6% and 3.5%, respectively, with
increases observed in 29.0% and 41.9% of patients,
respectively. In the right femoral neck, 19.4% of pa-
tients showed a BMD increase of 5.3%.

Anti-resorptive therapy, combined with calci-
um and vitamin D supplementation and simultaneous
cessation of breastfeeding, appears to reduce severe
back pain, significantly increase bone mineral density
(BMD), and help prevent further vertebral fractures.
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AHTHPE30PETHBHAS TEPAITHA OCTEOIIOPO3A,
CBA3AHHOI'O C FEPEMEHHOCTBIO H
JIAKTAITUEH

Anuxanosa H.M., A66ocxycaesa JI.C.

Peztome. Ocmeonopo3s, ceazanuviil ¢ OepemeHHo-
cmoro u nakmayuei (PLO), asnsemcsa pedkum, HO cepbés-
HbIM 3a0071e6aHUEM, XAPAKMEPUSYIOUUMCS MHONCECMBEH-
HbIMU HUSKOMPABMAMUYECKUMYU neperomamu, npeumyuje-
CMBEHHO MeNl NO360HKO8, GOZHUKAIOWUMU 6 Mpembem
mpumecmpe bOepeMeHHOCMYU UL 8 PAHHEM HOCNePO008OM
nepuode. K ocnoguvim pakmopam pucka PLO omuocamces
depuyum eumamuna D, HusKuil uHOeKc Maccel mena
(BMI), nHedocmamounoe nompedOneHue Kanibyus, HU3KASL
Quszuyeckas akmueHocmb, KypeHue u opyeue Hebaazonpu-
amHvle pakmopuwl. Juaznocmuka 3a601e8anus 3ampyoHe-
HA 8 CBA3U C OZPAHUYEHUAMU HA UCNONb308AHUE MEMOO08
JIyYe8ou OUAeHOCMUKU 8 Nepuoo bepemMeHHoCmuy U J1aKma-
yuu. Ilenv uccnedosanus — oyeHumsv @pexmugHocms
JleYeHUss OCMeonopo3sd, CEA3aHHO20 C OepeMeHHOCmbIO U
aaxkmayueti. B uccnedosarnue OvLiu exmiouensvl 27 HceHuuH
6 8o3pacme om 18 do 40 nem ¢ ycmanogienHviM OUacHo-
3om PLO. Bcem nayuewmxam npogedenvl 1a60pamopHvle
U UHCMPYMEHMAbHbIE UCCIe008aAHUSL, BKIIOYABUIUE ONpe-
denenue yposusa karvyus, ocgopa, uerounou pocghama-
361, napameopmona (PTH), mapkepoe xocmnozo pemooe-
auposanus (P-CrossLaps), a maxsice oyenKy MUHepaibHol
nromuocmu kocmuou mkanu (BMD) memodom 08yxsnep-
eemuueckoll penmeerosckou abcopoyuomempuu (DEXA).
Ha ¢one nposooumoir mepanuu ommeueHo 0ocmosepHoe
CHUDICEHUEe aKMUBHOCMU WeNOYHOU (pocghamazvl, YpoeHs
p-CrossLaps u ocmeokanvyuna. Y 45,2% nayuenmok kom-
yenmpayus eumamurna D docmuena adekeamuoeo ypoems
(=30 ne/mn). Yemanosneno ysenuuenue BMD nossonounu-
Ka na 13,6%, npu smom y 54,8% nayuenmox npupocm 6vin
KAUHUYECKU 3HAYUMbIM. Munepanvhas niomnocme KOCH-
HOU MKaHU 8 obracmu wetiku 6eOpeHHOU KOCmU Y8eauyu-
aace Hesnavumenvsho — Ha 4,5% (nesas wetika: 0o neve-
nua 0,795+0,13 2/cm?; nocne nevenus 0,804+0,13 2/cm?;
p=0,41), npu 3mom nonroxcumenvHas OUHAMUKA OMMeUeHd
v 29,0% nayuenmox. BMD npaeoii u nesoti 6edpennot
Kocmu ygenuuunace coomeemcmeenno Ha 4,6% u 3,5%,
noevlulenue noxazamenei 3apezucmpuposaro y 29,0% u
41,9% obcnedosannvix. B npasoii weiike bedpennoii Ko-
cmu 'y 19,4% nayuenmox sviasneno yeeauuenue BMD na
5,3%. Taxum obpaszom, anmupe3opbmusHas mepanusi 6
couemaHuu ¢ npenapamamu Kaivyus u eumamuna D, a
makdice npexpaujenue 2pyoHo20 BCKAPMIUBAHUS CHOCOD-
CMBYIOM YMEHbUIEHUIO BbIPAICEHHOCU 0018020 CUHOPO-
Ma 6 cnume, O0OCMOBEPHOMY NOBLIUUEHUIO MUHEPANLHOL
NIOMHOCTNU KOCMHOU MKAHU U CHUNCEHUID PUCKA OdJlb-
Hetuux neperomos nO360HKOS.

Knrouesvie cnosa: ocmeonopos, cesazanmuwili ¢ be-
PEMEHHOCIbIO U IaKmayuell, AaHmupe300mueHdas mepanis,
Kanbyuti-¢pochopruviil.  0OMenH, MuHeparbHas NIOMHOCHb
KOCMHOU MKAHU.
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