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BONE MINERALIZATION DISORDERS IN PATIENTS WITH :
CYSTIC FIBROSIS IN REPUBLIC OF MACEDONIA 5 o

Spirevska L, Jakovska T, Fustik S, Zorcec T. : f’.*.

s
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University Clinic of Pediatric Diseases Skopje RS-

Abstract
Deterioration of mincral bone density (BMD) is common in patients with cystic fibrosis
(CF). Tt is a result of several reasons, such as poor nutritional status, chronic inflammation,
use of glucocorticoid therapy and others. The aim of the study was to determinate the
prevalence of deterioration of mineral bone density in patients with CF by the method of
absorption of X-ray dual-wavelength (dual-energy X-ray absorptiometry - DXA) and the
impact of clinical factors age, nutritional status and severity of lung disease on its
appearance. The study included 80 patients with CF aged § to 36 years who are treated at the
University Clinic for Children's Diseases in Skopje. Patients with CF werc divided into 3
age groups:pre-puberty, from 5-11 years, puberty and adolescence, 12-18 years, and adults
19-36 years. All patients underwent examination of bone mineral density by DXA of the:
lumbar spine and some clinical parameters (body weight and height) and functional lung
tests (forced expiratory volume in the first second -FEV1 and forced vital capacity-FVC). .
Most CF patients (68.75%) had normal mineral density (BMD); 21.25% were with o
ostecopenia and 10% had osteoporosis. Patients with CF, who have osteoporosis and N e
osteopenia,had statistically significantly worse clinical parameters compared to those with :
normal BMD. Early detection of bone disease and prompt treatment is important in ord
prevent fractures and other complications. '

Keywords: cystic fibrosis, mineral bone density, osteoporosis
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HAPYIIYBAIA B OKOCKEHATA MUHEPAJIU3AIIA

INAUMEHTUTE CO HUCTHYHA ®UBPO3A BO PEIIVE
MAKE/JOHUJA

Ancrpakrt

Hapymygatero na MunepaniaTa KockeHa rycruna (bone mineral density - BMD!
CpekaBa Kaj MAlMCHTHTE CO UMCTHUHadUOpo3a (LI®P). Toa e pesynrar na o,
KAKO WTO Ce: JIoW HYTPUTHBEH CTAaTyC, XPOHHUYEH BOCHANHTENCH npouee, yii
I/IKOKOpTHKOMAHA Tepanuja W ap. llenta Ha HCTpaXKyBameTo  Oewse «
IPCBAICHIM]ATA HA HAPYLIYBabaTa BO KOCKEHATa MUHEpaIM3aumja Kaj na
HPERY METOAaTa Ha ancopniuija Ha X 3pauu co aBojHa GpaHoBa A0
rayabsorptiometry - DXA) u Baujanuero ma KITMHUYKHTE
HYTpHTHECHICTaTYC M Teknna Ha GenoapoGuara Gonect Bp3 HEj3H
cryanjata Gea sknyyenn 80 naumenty co 1Id ox agata nona Ha BO3
ROM ce JleKkysaar Ha YHHBep3uTeTcKaTa KJIHHHKa 3a nemxn '-w
Hawnenrure co LM 6ea noxenenu so 3 BO3DACHHM I'DYIH, ¥ TO er
I roamun, ny6eprer u anonecueHumja, on 12 no 18 rogumu
rozutmnin. Kaj cure naunentn 6eme UCIIMTYBaHA MHHEpPAITH: '
AyMOWIHHOT zen na ‘pbeTHnoT cTONG W KIMHHYKUTE TN
BICHHA) 1 DyHKUHOHAIHHTE Genoapo6HH TecToBH (hop:

npsa cekyuua- FEVI u gopenpan Buranen Kanaunurer



Hajroaenm 6poj oa Ld naumentire (68,75%) mmaa wopmaien Mumepanen acHauter
(BMD); 21.25% 6ea co ocreonennja u 10% umaa ocreonoposa. ITauuenture co 1P, kon
NIMAaT 0CTCONOPO3a W OCTEONCHU]A, HMAa CTATHCTHYKM CUTHHMHKAHTHO MONOMIN KIHHHIKH
[TAPaMCTPA BO OJIHOC HA MCHMTaHHUMTE €O HopMmaieH BMD. Baxuo e HaBPEMEHO

OTKPHBAILE HA KOCKeHaTa DosecT u HaBpEMCHa Tepalmja CO uen npeseuuuja Ha d)pamvpn "
APYIH KOMITIMKALIUH.

KJ)"IHH 360POBHI IHHCTHUYYHA dm6po3a. MHHEPAJTHA KOCKCHA I'YCTHHA, 0CTCOMoOpo3a

Introduction

Cystic fibrosis is the most common autosomal recessive hereditary disease in the white
population (1). The disease is multisystem. Major manifestations are pancreatic
insufficiency and severe pulmonary dysfunction with chronic inflammatory processes and
bacterial superinfections (4).

Osteoporosis is a systemic disease of the skeletal system characterized by low bone mass
and/or microarchitectural disorders of the bone tissue that increase bone fragility and risk of
bone fractures (3). Osteoporosis is very common in patients with CF and can further
exacerbate their health (1,6).

The bone loss in CF population begins at a young age and continues with aging. The
prevalence of osteoporosis and osteopenia is higher in patients with severe lung disease,
malnutrition patients, and in patients who are receiving glucocorticoid therapy (5). The most

characteristic manifestations are kyphosis, as well as decreased bone mineral density of the

thoracic and lumbar vertebrae of the spinal column resulting in an increased percentage of
fractures and the impaired pulmonary and general condition of patients (2).

The World Health Organization (WHO) recommends measurement of the bone mineral

density (BMD) by using Dual-energy X-ray absorptiometry (DXA) absorption technique

(3). Mineral bone density is expressed in SD, and one SD denotes approximately 10% of

bone mass.

Material and methods
The study included 80 patients- with CF, 48 females and 32 males, aged 5-36, who are
regularly controlled at the University Clinic of Pediatric Diseases in Skopje. All patients
were with a previously confirmed diagnosis of CF with a positive potency test (chloride
values in sweat above 60 mmol /1) and a genetic diagnosis for CF.
Patients with CF were divided into 3 age groups: pre-pubertal, 5 to 11 years old, puberty
and adolescence, 12 to 18 years and adults, from 19 to 36 years old.
In all patients the mineral bone density was studied with DXA scanning with the Lunar
DPX-NT + 130191 apparatus on the lumbar spinal column (L2-L4). The results were
compared with the corresponding values in given software packages by gender and. age. The
results were expressed as Z score (AZ), i.e. how many standard deviations deviate from
normal BMD values determined by age and gender tables, and T score (AT), i.e. how many
standard deviations deviate from the maximum of the bone mass. According to WHO:
- Normal result - when BMD is not lower than -1 SD of the average for the younger
adult population
Osteopenia - when BMD is between -2 and -1 SD from the average for the younger
adult population
Osteoporosis - when BMD is lower than -2 SD from the average for the younger
adult population.
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Body weight and height were measured from the clinical parameters and body mass index
(BMI) and functional lung tests (forced expiratory volume in the first second - FEVI and
forced vital capacity - FVC) were calculated.

Statistical analysis

In the statistical processing of the results, the methods of descriptive statistics were used:
arithmetic mean, standard deviation, and percentages.

Student’s t-test was used to test statistical differences between the two groups of patients
and analysis of variance (ANOVA) for differences between multiple groups. The values of p
<0.05 were statistically significant. '

Results

The study included 80 patients, aged 5 to 36 years. In the group of patients with CF there
were 48 male patients (60%) and 32 (40%) female patients. CF group was divided into the
following groups by age: 35 (44%) were aged 5-1 1, 24 (30%) aged 12-18 years and 21
(26%) were over the age of 18 years.

Table 1 presents the mean values of bone mineralization in patients with CF by age groups.
In all age groups, CF patients had a decreased bone mineral density. We did not find a
statistically significant difference between different age groups.

Table 1 Average values of mineral bone density in different age groups
CF patients p between the groups
5-11 12-18 | Abovel8 5-11/ 5-11/ 12-18/
age age | age 12-18 above 18 abovel8
BMD | -0.2 -0.7 -0.6 NS NS NS
ZIT | £1.06 +0.9 +1
score

Osteopenia (Z / T <-18D) was found in 22.25% of CF patients, and osteoporosis (Z /T <-
2SD) was found in 10% of CF patients.
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Figure 1 Distribution of DXA Z / T score in CF patients.
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Table 2 Distribution of DXA Z / T score in CF patients

Table 2. Distribution, mean and frequency of CF patients in relation to bone mineral
metabolism

Normal BMD Osteopenia Osteoporosis
Total 55 17 8
Average value 13.4£6.54 16.29+7.6 15.62+7.44
BMD Z/T score 0.05+0.73 -1.21£0.23 -2.48+0.35

Most CF patients (68.75%) had normal mineral density (BMD), 21.25% were with
osteopenia, and 10% had osteoporosis (Table 2). A total of 31.25% of CF patients in this
study were with reduced BMD.

Table 3 presents the mean values of some clinical parameters in CF patients depending on
bone densities.

Table 3 Mean values of several clinical parameters depending on BMD
Normal BMD Osteopenia Osteoporosis
BMI 20.48+24.32 19.27+£2.65 17.97+£2.92
FEVI 89.78+24.32 78.61+£21.22 69.62+24.92
FVC 97.59£17.16 86.28+18.21 73.45+23.22

Patients with CF in the osteoporosis group had significantly lower BMI compared to
subjects in the other groups (p <0.05). The clinical parameters represented by pulmonary
functional tests were significantly lower than those in the normal bone density group (p
<0.01) and significantly lower than those in the osteopenia group (p <0.05).

Discussion
The introduction of modern therapy and medical management prolong the mean survival

rate of people with CF from childhood to middle adulthood. The occurrence of osteoporosis .
is one of the complications of prolonged survival. Osteoporosis is a metabolic bone disease '
characterized by a decreased bone mass and a disorder of the microarchitecture of the bone, ‘
with a subsequent increase in bone fragility and an increased risk of i‘ractures-.:"l%‘,hegine“idang: R _-*
of osteoporosis in CF patients in the world is about 30% (7). ' S
In our study, the prevalence of bone disease among CP patients was 31.25% |
multifactorial, including poor nutritional status, repetitive respiratory infections,
lung inflammation, frequent use of glucocorticoids, hormonal imbalance, i
vitamin D intake, decreased physical activity, etc. %y
The purpose of this prospective study was to determine the incidence
osteoporosis in patients with CF who visit the Center for CF at the Unive
Pediatric Diseases in Skopje.

The mean BMD Z / T score of all CF patients was -0.5 SD; which sho
CF had reduced mineral density. Osteopenia (Z / T score <-1SD) was fi
CF patients, and 10% of CF patients had osteoporosis (Z / T score <-2!
of decreased bone density (osteopenia and osteoporosis) in the inves
31.25%.

We showed that patients with severe lung disease and f
BMD status, or a decreased bone density. These f;
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studies that have scen decreased bone mass and fractures in patients with CF. The
prevalence of osteopenia may be up to 85% in the advanced phase of the CF (169). Several
studies have shown that prevalence of bone disease increases with increasing severity of
pulmonary disease and malnutrition (8,9,10,1 1,12,13,14,15).
DXA scans showed a reduced bone density in all age groups. The incidence of bone disease
in the CF population was 31.25%. Ten percent of them had osteoporosis.
Conclusion
Preventive measures have a great importance in reducing the complications of bone disease.
Maintaining good nutritional status, adequate pulmonary function control, maintenance of
serum vitamin D levels above 30 ng/ml, regular physical activity is part of the measures that -
can help prevent bone disease in patients with CF. Early screening for bone disease with
DXA can detect bone mineralization disorders and treatment with calcium and vitamin D in
the recommended doses, and use of bisphosphonates in adults.
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