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ABBREVIATIONS

AS – ankylosing spondylitis

BAS-G – Bath Ankylosing Spondylitis Patient Global Assessment

BASFI – Bath Ankylosing Spondylitis Functional Index

BASDAI – Bath Ankylosing Spondylitis Disease Activity Index

BASMI – Bath Ankylosing Spondylitis Metrology Index

CRP – C – reactive protein

DXA– Dual-energy x-ray absorptiometry

EnA – enteropathic arthritis

ESR – erythrocyte sedimentation rate

GK – glucocorticoid

BMI – body mass index

BMD – bone mineral density

OP – osteporosis

PsA – psoriatic arthritis

RA – rheumathoid arthritis

ReA – reactive arthritis

RF – rheumatoid factor

SpA – spondyloarthropathies

HAQ-S – Health Assessment Questionaire Modified for Spondyloarthropathies

VAS – visual analogue scale

HLA-B27 – human leucocyte antigen B27

INTRODUCTION

Concept of inflammatory spondyloarthropathies (SpA) as an independent group

of diseases occurred approximately 10-15 years ago, when signs distinguishing these

diseases from rheumathoid arthritis (RA) were defined more precisely. SpA group

includes 4 main diseases: ankylosing spondylitis (AS), psoriatic arthritis (PsA), reactive

arthritis (ReA) and enteropathic arthropathies (EnA). Global prevalence of these diseases

is .2-3.0 percent.  SpA incidence in Lithuania is .64 percent. Incidence is higher in the

close relatives of patients with established human leucocyte antigen B27 (HLA B27).
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SpA is 2-3 times more common in males than in females. Furthermore, progression of

these diseases in females is usually much slower. SpA is more common in young persons

of 15-40 years (mean 24 years), however, age of the onset of the disease ranges from 8 to

45 years.

Both SpA and RA are immune arthritides, their ethiology and pathogenesis

differs, however they are similar in their consequences, negative impact on the quality of

life, principles of diagnostic and treatment. Exact causes of SpA and RA are unclear,

genetic predisposition to the disease and relation with infectious factors is characteristic

to both diseases. It is known that tissue damage in these diseases is caused by reactions

determined by immune processes. RA is the most investigated autoimmune,

continuously progressing erosive-destructive poliarthritis. Incidence among adults in

various populations ranges from .35 to 1.0 percent. Incidence in Lithuania is about .55

percent. This disease is 2-3 times more common in females than in males. Both in SpA

and RA clinical outcomes depend primarily on complications: cardiovascular

abnormalities, infections, amyloidosis, osteoporosis, etc.

Osteoporosis (OP) is common complication in these immune arthritides, because

these patients are affected not only by common to all healthy persons OP risk factors but

also specific disease factors: activity and course of the disease, it duration, treatment

with glucocorticoids and immunosuppressants, reduced mobility. OP is the systemic

abnormality of skeletal system that is characterized by low bone mass and changed bone

microarchitecture causing increased bone fragility and aptitude to fractures. Bone

mineral density (BMD) is presently the most precise characteristic of bone mass, which

is the main factor causing bone strength; it is well known that low BMD is independent

risk factor for bone fractures. Multiple factors influence individual bone mass and risk of

the development of OP. The most important among them are gender, low body mass

index (BMI), family history of OP, decreased activity of sex hormones, chronic diseases,

medications used, lifestyle. Decrease of the BMD is associated mostly with ageing

problems. It have been reported that in patients with SpA and RA decreased BMD is

being diagnosed in much younger age.

Most of the publications analyzing BMD changes are related to RA. It was

established that RA is associated with local and systemic loss of bone mineral density

and also with increase risk of OP or development of osteoporotic fracture. It has been
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proved that main factors associating RA and decrease of BMD are activity of the disease,

physical disability and immobility, disease duration and use of gliucocorticoids.

According to the literature pathologic fractures of spine vertebrae are more common in

patients with SpA (despite the formation of syndesmophytes and ossification of

longitudinal ligaments that could probably “protect the spine”) than in patients with RA.

It is supposed that both in RA and SpA bone tissue is damaged due to similar reactions

caused by immune processes characteristic to these diseases, reduced mobility and the

activity of the disease.

Although in most cases SpA are investigated as a whole group of diseases with

common clinical, radiological and genetic features, BMD was investigated mostly in

patients with AS. According to literature incident of OP in patients with AS is very

different and ranges from 50 to 92%. Approximately 21 percent of AS patients

experience “silent” fractures of spine vertebrae. R. Bessant et al. stated that during 30

years of the illness 14 percent of AS patients experience spine vertebrae fractures with

the lesion of spinal cord. Only isolated and controversial data concerning changes of

BMD in other diseases belonging to SpA group were published. It should be noted that

diseases belonging to SpA group influence OP fractures causing high mortality, loss of

independence and high treatment expenses.

In this investigation using noninvasive method of BMD evaluation, dual-energy

X-ray absorptiometry (DXA), we sought to study peculiarities of changes in BMD in all

diseases belonging to SpA group (AS, ReA, EnA, PsA) and to determine risk factors for

decreased BMD enabling to use motivated and effective measures to prevent bone

demineralization process.

Scientific novelty. During this investigation for the first time was evaluated and

compared BMD at the lumbar spine and upper part of left and right femur in patients

with SpA and RA and healthy persons. Consistent patterns of BMD changes at the

lumbar spine and upper parts of both femurs were assessed in patients with diseases

belonging to SpA group (AS, ReA, EnA, PsA) and in SpA patients with various types of

joint lesion. Relation between SpA specific factors – duration of the disease, physical

disability and immobility, activity of the disease, medications in use and BMD changes

at the lumbar spine and upper part of left and right femur was evaluated.



8

Aim of the research – to determine consistent patterns of BMD changes at the

lumbar spine and upper part of left and right femur in patients with SpA (AS, ReA, PsA,

EnA) and to assess relation between changes of bone mass and specific factors of the

disease (duration of the disease, physical disability and immobility, activity of the

disease, medications in use).

Objectives of the research:

1. To investigate BMD changes at the lumbar spine and upper part of left and right

femur in groups of patients with SpA, Ra and healthy subjects.

2. To investigate BMD changes at the lumbar spine and upper part of left and right

femur in patients with various diseases belonging to SpA group (AS, ReA, PsA,

EnA) and in SpA patients with different type of joint lesions (only axial, only

peripheral, both axial and peripheral).

3. To analyse relation between the duration of SpA and BMD changes at the lumbar

spine and upper part of left and right femur.

4. To evaluate influence of physical disability and immobility on BMD changes in

patients with SpA.

5. To determine influence of medications in use: glucocorticoids and TNF-α

blockers on BMD changes in patients with SpA.

Practical significance of the research. Determination the whole of clinical

characteristics associated with BMD changes in SpA patients will allow to select patients

for BMD test more precisely, indicate the exact skeleton area for investigation, diagnose

changes in bone mass earlier and timely apply effective preventive and/or treatment

measures.

Statements defended:

1. BMD decrease at the lumbar spine and upper part of left and right femur is similar

in patients with inflammatory joint diseases: SpA and RA.

2. Impact of various diseases belonging to SpA group on bone mass changes is

similar.

3. SpA activity and physical disability and immobility are important prognostic

factors for BMD decrease.
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STUDY SUBJECTS AND METHODS

Study population
Patients treated in the Department of Rheumatology of the Vilnius University

Hospital Santari ki  klinikos from the December, 2006 to the June, 2008 were offered to

take part in this research. Patients arriving in Vilnius University Hospital “Santari ki

klinikos” Family Health Center for the preventive examination at the investigator office

were offered to take part in the control group of the research. A total of 136 patients with

SpA, 104 patients with RA and 114 healthy persons (control group) matching inclusion

criteria, and who did not have any exclusion criteria stated below were involved into the

investigation.

Inclusion criteria

1. Age of subjects from 20 to 75 years;

2. Persons with RA diagnosis established according to rheumatoid arthritis diagnostic

criteria of American College of Rheumatology (ARA’87), i.e., at least four from seven

RA diagnostic criteria were met establishing diagnosis (diagnosis established by

rheumatologist);

3. Subjects with SpA diagnosis established according to diagnostic criteria approved by

European Spondyloarthropathy Study Group (ESSG) (1991) (diagnosis established by

rheumatologist);

4. Subjects of control group – relatively healthy subjects;

5. Subjects signed Informed consent form approved by Lithuanian bioethics committee.

Permission to perform this investigation was obtained from the Lithuanian bioethics

committee (No.60; 2006-12-22).

Exclusion criteria

1. Subjects after hip joint replacement;

2. Patients with other diseases (renal, liver, thyroid and parathyroid, and cancer)

influencing calcium metabolism or interfering metabolism of bone tissue;

3. Treated with medications (anti-osteoporosis, thyroxin, insulin, anticoagulants,

anticonvulsants, hormone replacement therapy, etc.) that may influence bone

metabolism, except medications used to treat underlying disease: disease modifiers,
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TNF-  blockers, GC and non-steroid anti-inflammatory drugs (data obtained from

medical records and patients interviews);

4. Pregnant women, vegetarians, alcohol abuse.

Research structure

Research procedures were performed in the morning between 8 and 11 a.m.

Patients were advised to take meals as usual, however they should stop calcium

supplements three days before test and fast for 12-14 hours before the procedure.

Primary selection of patients was performed according to patient’s history and data of

clinical investigations (data from the hospital and out-patient records were used under

the patients consent). Every patient later completed one of the three questionnaires

depending from the research subgroup he/she belonged. The following questionnaire

data were assessed: socio-demographic data – age, gender, education, profession, work

environment; in females – age of the beginning and the end of menstrual cycle; smoking,

use of alcohol; bone fractures in subject and his close relatives; previous and current

diseases; used medications and medications in use; calcium amount in the diet (mg/d);

monthly frequency of physical activities (physical exercises of the duration at least 20

minutes per day); in patients with SpA and RA: duration of the disease in months from

the onset of the disease and from the date diagnosis was established; pain intensity

assessment using 10 cm VAS scale; patient’s general status assessment using 10 cm

VAS scale. In patients with SpA the following parameters were assessed: disease

belonging to SpA group; type of joint lesion: axial, peripheric, both axial and peripheric;

physical disability was assessed by completing Health Assessment Questionaire

Modified for Spondyloarthropathies (HAQ-S); immobility was assessed according to

Bath Ankylosing Spondylitis Functional Index (BASFI) and Bath Ankylosing

Spondylitis Patient Global Score (BAS-G); movement of spine was assessed according

to standardized SpA clinical measurements: lumbar side flexion, modified Schober’s

test, tragus to wall distance and intermalleolar distance; activity of the disease according

to patients self-assessment using Bath Ankylosing Spondylitis Disease Activity Index

(BASDAI); activity of the disease assessed by rheumatologist. In patients with RA the

following parameters were assessed: disease activity index DAS 28; rheumatoid arthritis

functional ARA classes and activity of the disease established by rheumatologist.
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Anthropometric measurements were performed to all patients: height, weight,

BMI; laboratory tests: ESR, CRP, calcium blood level, HLA-B27 (in patients with SpA),

RF (in patients with RA). Laboratory tests were performed in the Department of

Laboratory Diagnostics of the Vilnius University Hospital “Santari ki  klinikos”.

Evaluation of the bone mineral density

In all subjects BMD was measured by dual-energy X-ray absorptiometry (DXA)

using osteodensitometer LEXXOS-DMS made in France (software: V6, 20a, version of

the year 2006). Lumbar spine (L1-L4 vertebrae) and upper parts of both femurs, anterior-

posterior view were examined. BMD data were expressed as g/cm2 and the number of

standard deviations based on a comparison with peak bone mass - T- score and Z- score

– number of standard deviations of any individual result from the age and sex related

population mean (normal ranges being provided by manufacturers of the

osteodensitometer). According to ISCD recommendations BMD deviation was measured

as Z-score, since most of the enrolled subjects were premenopausal females and males

less than 50 years. Osteodensitometer quality test and bias of measurements tests were

performed every morning before work. Indications of the scan of spine vertebrae

reference (phantom) fluctuated no more than 2 percent, bias of the repeated measurement

in spine vertebrae was not higher than 1,5 percent, and in the upper part of femur– not

higher then 2,1 percent. All BMD measurements were performed by the principal

investigator.

Data analysis

Statistical analysis was performed using SPSS 16 software. Mean (M) and

standard deviation (SD) were used to describe quantitative characteristics of the research.

Frequencies (n) and percents (pct.) were used for qualitative characteristics

Depending on applicable assumptions Student’s t-test for independent samples

was used to compare means of particular qualitative characteristic of different samples.

Analysis of variance ANOVA was used to compare quantitative variables of more

than two samples (when variances were unequal Welch test statistics was used). When

hypothesis of the equality of means of two or more groups was discarded, pairwise

comparison of this characteristic was additionally used. In that case Tukey HSD Post

Hoc test was used.
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Differences of qualitative characteristics of experimental groups were assessed

using Chi square test. Selected level of significance  = .05.

To analyze relations between SpA variables: the duration of disease, physical

disability and immobility, activity of the disease and treatment with GC and TNF-α

blockers and BMD changes linear regression models were developed. Stepwise selection

of variables in the linear regression was used. Variables were included in the model

when their p was <.05 and excluded when their p was > .10. When strong association

between independent variables was observed (e.g., cumulative dose of GC and duration

of use (calculated using Spearman correlation coefficient), only one of them was used for

calculations.

To assess probability that Z-score will be ≤ -2 in any site of examined skeleton

logistic regression analysis was used.

RESULTS

Characteristics of study groups

Three hundred fifty four subjects were enrolled in this research: 136 (38.4%)

patients with SpA, 104 (29.4%) patients with RA and 114 (32.2%) healthy persons

(control group). Subjects of all groups were similar in BMI, physical activity and family

history (all p > .05). No differences in disease activity determined by rheumatologist

were observed between RA and SpA patients (p > .516). Subjects’ differences by age

(SpA patients: M = 42.18 ± 12.92; RA patients: M = 5.09 ± 11.10; p < .001), duration of

the disease (SpA patients: M = 112.09 ± 94.54; RA patients: M = 148.49 ± 109.60; p <

.007), and gender (there were more males in SpA group compared with RA group (p <

.001) and control group (p < .001); there were no differences in the number of males in

RA group and control group (p = .119)) were determined. No significant differences in

the proportion of premenopausal and postmenopausal women in research groups were

determined (SpA vs. control group p = .550; SpA vs. RA p = .112; RA vs. control

grouop p = .600). It may be said that experimental groups were not homogenous by age

and gender; however, established differences could be justified by natural SpA and RA

characteristics and therefore comparison of these groups by BMD g/cm2 and Z-score

was statistically correct.
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BMD comparison in patients with SpA and RA and in control group subjects

The first objective of our research was to investigate BMD changes at lumbar

spine and upper parts of the femurs in groups of patients with SpA, RA and healthy

subjects.

BMD values at lumbar spine and upper part of the left and right femur (BMD

expressed as g/cm2 and Z-score) are presented in Table 1.

Table 1. Comparison of BMD (g/cm2) and Z-score (mean (SD)) between research
groups

Research groups
1 2 3BMD

SpA (n = 136) RA (n = 104) Control (n = 114)
p

Post hoc

BMDS .873 (.128) .866 (.125) 1.016 (.121) < .001 3>1 (p <.001)
3>2 (p <.001)

BMDL .849 (.121) .832 (.131) .998 (.113) < .001 3>1 (p <.001)
3>2 (p <.001)

BMDR .837 (.122) .825 (.122) .983 (.110) < .001 3>1 (p <.001)
3>2 (p <.001)

ZS -1.317 (.998) -1.061 (1.096) .045 (.941) < .001 3>1 (p <.001)
3>2 (p <.001)

ZL -1.133 (.949) -1.014 (1.001) .097 (.842) < .001 3>1 (p <.001)
3>2 (p <.001)

ZR -1.222 (.952) -1.143 (1.161) -.014 (.838) < .001 3>1 (p <.001)
3>2 (p <.001)

SpA – patients with spondyloarthropathies; RA – patients with rheumatoid arthritis.
Bone mineral density (BMD) expressed as g/cm2 at spine (BMDS), left femur (BMDL) and right femur (BMDR);
BMD expressed as Z-score in spine (ZS), left femur (ZL) and right femur (ZR).

Both in SpA and RA patient the similar decrease of BMD (expressed as g/cm2 and

Z-score) (Table 1) at lumbar spine and upper parts of the both femurs was established. It

was also established that both in SpA and RA patients mean BMD value (expressed as

g/cm2 and Z-score) in all examined skeletal sites was significantly lower than mean

BMD value in control group subjects.

Homogenicity by BMD changes in patients with various diseases belonging to
spondyloarthropathy group and with various types of joint lesions

The second objective of our research was to investigate BMD changes at lumbar

spine and upper part of the left and right femur in patients with various diseases

belonging to SpA group (AS, ReA, PsA, EnA) and in SpA patients with different type of

joint lesions (only axial, only peripheric, both axial and peripheral)
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Patients with SpA were allocated in following subgroups: 54 (39.70%) patients

with AS, 33 (24.3%) – with PsA, 29 (21.3%) - with EnA and 20 (14.7%) with ReA.

Comparison in BMD (expressed as g/cm2 and Z-score) value between these groups is

presented in Table 2.

Table 2. Comparison of BMD (g/cm2) and Z-score (mean (SD)) between patients with
various diseases of spondyloarthropathy group

Disease belonging to SpA groupBMD AS (n = 54) PsA (n = 33) EnA (n = 29) ReaA (n = 20) p

BMDS .885 (.149) .890 (.143) .837 (.075) .870 (.096) .346
BMDL .837 (.125) .845 (.135) .857 (.115) .877 (.094) .632
BMDR .821 (.127) .830 (.131) .858 (.118) .860 (.094) .463
ZS -1.301 (1.023) -1.077 (1.258) -1.631 (.484) -1.298 (.868) .179
ZL -1.282 (.912) -.991 (1.069) -1.157 (.856) -.928 (.965) .392
ZR -1.386 (.933) -1.120 (1.032) -1.158 (.891) -1.040 (.954) .418

Patients with ankylosing spondylitis (AS), psoriatic arthritis (PsA), reactive arthritis (ReA) and enteropathic
arthropathy (EnA).
Bone mineral density (BMD) expressed as g/cm2 at spine (BMDS), left femur (BMDL) and right femur (BMDR);
BMD expressed as Z-score in spine (ZS), left femur (ZL) and right femur (ZR).

Data presented in Table 2 do not demonstrate statistically significant BMD

(expressed as g/cm2 and Z-score) differences at lumbar spine and upper parts of the both

femurs of patients with AS, PsA, EnA and ReA.

Patients with SpA were allocated in three subgroups depending on type of joint

lesion: patients with only axial lesion, only peripheric lesions and patients both with

axial and peripheric lesion. Twenty five (18.4%) patients were allocated in the axial

lesion group, 20 (14.7%) – in the peripheric lesion group, and both axial and peripheric

lesion was diagnosed in 91 (66.9) patients. Comparison of the BMD (expressed as g/cm2

and Z-score) in SpA patients with various joint lesion types showed that there is no

significant differences in BMD (expressed as g/cm2 and Z-score) between subgroups at

any examined sites of the skeleton (Table 3).

Summarizing data presented in Tables 2 and 3 it may be said that no significant

differences in BMD (expressed as g/cm2 and Z-score) mean values were found at any

examined sites of the skeleton both comparing patients with various diseases belonging

to SpA group and patients with different types of joint lesions. Therefore SpA group

could be further analyzed as a homogenous group without dividing it into subgroups by

diseases.
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Table 3. Comparison of BMD (g/cm2) and Z-score (mean (SD)) between patients with
various types of joint lesions

Type of joint lesion
BMD Axial

(n = 25)
Peripheric
(n = 20)

Axial and peripheric
(n = 91)

p

BMDS .859 (.158) .846 (.080) .883 (.128) .416
BMDL .836 (.147) .882 (.100) .845 (.117) .391
BMDR .818 (.149) .875 (.103) .833 (.117) .269
ZS -1.427 (1.289) -1.541 (.668) -1.237 (.952) .384
ZL -1.284 (1.122) -.982 (.874) -1.124 (.917) .567
ZR -1.408 (1.142) -1.034 (.874) -1.213 (.913) .421
Bone mineral density (BMD) expressed as g/cm2 at spine (BMDS), left femur (BMDL) and right femur (BMDR);
BMD expressed as Z-score in spine (ZS), left femur (ZL) and right femur (ZR).

Variables associated with bone mineral density changes in patients with
spondyloarthropathies

In order to determine variables related to BMD (expressed as g/cm2 and Z-score)

at lumbar spine and upper part of the left and right femur of patients with SpA, 90

models of multiple stepwise linear regression analysis were developed; one of the values

of BMD (BMDS, BMDL, BMDR, ZS, ZL, ZR) served as dependent variable, and

independentt variables were controlled variables: age, gender (when BMD was

expressed as g/cm2), BMI, family history of fractures, various diseases belonging to SpA

group, type of joint lesions and physical activity. Each time one of the specific SpA

factors was involved into the model: duration of the disease calculated from the time of

manifestation of first symptoms and from the time diagnosis was established; physical

disability and immobility indicators: subjective (HAQ-S, BAS-G, BASFI) and objective

(spine movement indicators: lumbar side flexion, modified Schober’s test, tragus to wall

distance and intermalleolar distance); disease activity indicators: BASDAI, ESR, CRP

and disease activity determined by rheumatologist; medications in use: glucocorticoids

and TNF-α blockers. Variables with highest determination coefficients of the equations

of multiple stepwise linear regression obtained during assessment of BMD at lumbar

spine and upper part of the left and right femur were involved in the final multiple linear

regression analysis:

• Age, gender (BMD expressed as g/cm2), BMI;

• Duration of the disease calculated from the time of manifestation of first

symptoms;
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• Indicators of patient’s functional status: physical disability amd immobility

according to HAQ-S questionnaire, and reduction of spine movement assessed by

the measurement of intermalleolar distance;

• Activity of the diseases determined by rheumatologist;

• Treatment: cumulative doses of glucocorticoids (g).

Summary of the final linear regression analysis model is presented in the Table 4.

Coding of the categorical variables is presented in the Table 5.

Table 4. Multiple linear regression analysis of BMD (expressed as g/cm2 and Z-score) at
different sites of measurement (dependent variable), demographic and disease variables
(independent variables)
Dependent
variable** Independent variable** Regression coefficient

(B) (standard error) Beta p

DAR2 -.124 (.027) -.459 < .001
DAR1 -.066 (.026) -.252 .012
G2 .064 (.023) .231 .006
BMI .005 (.002) .189 .022

BMDS
(R2 =.192;
R2 (adj.) = .168;
p < .001)

constant .773 (.063)  < .001
DAR2 -.122 (.022) -.480 < .001
IM2 -.101 (.025) -.290 < .001
BMI .006 (.002) .244 .001
DAR1 -.059 (.021) -.240 .005
Glucocorticoids -.001 (.001) -.141 .045

BMDL
(R2 =.405;
R2 (adj.) = .382;
p < .001)

Constant .783 (.047)  < .001
DAR2 -.115 (.022) -.450 < .001
IM2 -.121 (.024) -.347 < .001
BMI .006 (.002) .230 .001
Glucocorticoids -.002 (.001) -.163 .017
DAR1 -.046 (.020) -.185 .025

BMDR
(R2 =.443;
R2 (adj.) = .421;
p < .001)

Constant .775 (.046)  < .001
BMI .061 (.015) .313 < .001
DAR2 -.919 (.196) -.441 < .001
DAR1 -.496 (.185) -.247 .008
Duration of the disease
from first symptoms onset .003 (.001)  .252 .003
Glucocorticoids -.019 (.007) -.226 .006

ZS
(R2 =.294;
R2 (adj.) = .266;
p < .001)

Constant -2.608 (.418)  < .001
DAR2 -.922 (.177) -.461 < .001
BMI .072 (.013) .384 < .001
DAR1 -.468 (.165) -.243 .005
Glucocorticoids -.012 (.006) -.146 .042
IM2 -.400 (.199) -.147 .046

ZL
(R2 =.388;
R2 (adj.) = .365;
p < .001)

Constant -2.399 (.373)  < .001
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(Table 4 continues)
DAR2 -.853 (.178) -.425 < .001
BMI .068 (.013) .360 < .001
IM2 -.550 (.200) -.201 < .001
Glucocorticoids -.013 (.006) -.160 .007
DAR1 -.366 (.166) -.189 .026

ZR
(R2 =.384
R2 (adj.) = .360;
p < .001)

Constant -2.414 (.376)  < .001
Bone mineral density (BMD) expressed as g/cm2 at spine (BMDS), left femur (BMDL) and right femur (BMDR);
BMD expressed as Z-score at spine (ZS), left femur (ZL) and right femur (ZR). IM – intermalleolar distance; DAR
- activity of the disease determined by rheumatologist.
*the coefficient of determination R2 and coefficient of determination corrected by the number of independent
variables (R2(adj.)), and p value close to the coefficient of determination is intended to test the hypothesis that
regression is absent (hypothesis is discarded when p < .05); standard error determines standard deviation of the
coefficient of regression; beta determines coefficient of regression of standardized data.

Table 5. Coding of the categorical variables in the regression analysis
Variable Coding

Gender G1 G2
Premonapausal females 0 0
Postmenopausal females 1 0
Males 0 1

Intermalleolar distance IM1 IM2
0 – mild limitation of movement 0 0
1 – moderate limitation of movement 1 0
2 – severe limitation of movement 0 1

Activity of the disease determined by rheumatologist DAR 1 DAR 2
2 – low activity 0 0
3 – moderate activity 1 0
4 – high activity 0 1

Analysis of the Table 4 shows that main variable associated with BMD decrease

at all examined sites of the skeleton is moderate and high disease activity determined by

rheumatologist (negative coefficient of regression). Higher BMD values at all examined

sites of the skeleton are determined by higher BMI of the patients with SpA (positive

coefficient of regression). These variables being important felt within the regression

model six times out from six. Spine BMD (expressed as Z-score) and both femurs BMD

(expressed as g/cm2 and Z-score) are significantly negatively affected by

glucocorticoids. This means that the higher cumulative glucocorticoid dose associated

with the lower BMD at the spine and both femurs (it felt within the regression model

five times out of six). Severe limitation of spine movement, assessed by the

intermalleolar distance, is the significant negative variable for the BMD changes at the

upper part of the left and right femur (expressed as g/cm2 and Z-score) (it felt within the

regression model 4 times out of 6). Duration of the disease calculated from the onset of
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first symptoms was significant variable associated with changes in spine BMD

(expressed as Z-score) (it felt within the regression model 1 times out of 6). It should be

noted that lengthening of the duration of the disease is associated with higher Z-score at

the spine (positive coefficient of regression was obtained). Male gender is one more

causative factor significantly positively affecting spine BMD changes (expressed as

g/cm2) (it felt within the regression model 1 time out of 6).

In summarizing it should be stated that decrease of spine BMD (expressed as

g/cm2 and Z-score) is significantly associated with moderate and high activity of the

disease determined by rheumatologist, and with the increase of cumulative dose of

glucocorticoids; decrease of upper part of the left and right femur BMD is associated

with moderate and high activity of the disease determined by rheumatologist, increase of

cumulative dose of glucocorticoids and severe limitation of spine assessed by

intermalleolar distance (Table 5). Based on beta coefficients of significant variables it

may be stated that most precise prognostic variable for the decrease of BMD is

increasing activity of the disease in patient with SpA determined by rheumatologist.

Analyzing BMD changes dependence from changes of established significant

variables subjects of SpA group were allocated into subgroups according to these factors.

Allocation was based on literature data and trends of changes of BMD and specific

factors established by our research.

In order to clarify how BMD changes with the increase of the disease duration

(assessed from the time of first symptoms) we allocated patients with SpA in three

subgroups: patients with the duration of the disease shorter than 100 months; patients

with the duration of the disease from 100 to 200 months; and patients with the duration

of the disease of more than 200 months. Results of the comparison BMD (expressed as

g/cm2 and Z-score) between subgroups presented in Table 6.

Using analysis of variance (ANOVA) it was established that BMD (expressed as

g/cm2 and Z-score) at the both femurs significantly decrease when duration of the

disease increase (assessed from the time of first symptoms). BMD at the spine not only

decrease with the increase of the duration of disease, but even slightly increase, however,

not significantly; we suppose that this is only „false-positive“ effect occurred due to

spine changes specific to SpA: syndesmophytes, calcification of longitudinal ligaments

and calcification intervertebral discs and joint ankylosis in long-term SpA patients, and
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Table 6. Comparison of BMD (g/cm2) and Z-score (mean (SD)) between patients with
various disease duration (assessed from the time of first symptoms)

Duration of the disease from the time of first
symptoms

1 2 3BMD
< 100 months

(n = 75)
100-200

months (n = 35)
> 200 months

(n = 26)

p  Post hoc

BMDS .878 (.105) .852 (.158) .890(.147) .488

BMDL .886 (.100) .804 (.123) .803(.140) < .001 1>2 (p = .002)
1>3 (p = .005)

BMDR .875 (.096) .795 (.138) .782(.128) < .001 1>2 (p = .002)
1>3 (p = .001)

ZS -1.311 (.888) -1.468 (1.163) -1.131(1.016) .422
ZL -.920 (.893) -1.432 (.947) -1.342(.986) .013 1>2 (p = .021)
ZR -1.004 (.878) -1.489 (1.030) -1.491(.922) .011 1>2 (p = .031)

Bone mineral density (BMD) expressed as g/cm2 at spine (BMDS), left femur (BMDL) and right femur (BMDR);
BMD expressed as Z-score in spine (ZS), left femur (ZL) and right femur (ZR).

therefore no significant spine BMD (expressed as g/cm2 and Z-score) differences

between these subgroups were established measuring BMD by DXA anterior-posterior

view.

No significant BMD differences between subgroups of patients allocated

according to the duration of the disease assessed from the time of diagnosis were

established in any sites of the skeleton (all p > .05. data not shown). According to these

data we may assume that the most significant loss of bone mass takes place in the

beginning of disease when diagnosis is not established yet. When diagnosis established,

etiopathogenetic treatment starts strongly inhibiting local and systemic inflammation and

associated osteoclast activity and demineralization of the bone tissue.

Another variable that allows suspecting decrease of BMD (expressed as g/cm2

and Z-score) at upper parts of both femurs is decrease in spine movement assessed by the

intermalleolar distance. When SpA patients were allocated into subgroups according to

standardized levels of limitation of movement, it was noticed that with the decline of

spine movement (assessed by the intermalleolar distance) BMD decrease not only at the

both femurs (expressed as g/cm2 and Z-score), but also at the spine (expressed as g/cm2).

The lowest femur BMD (expressed as g/cm2 and Z-score) was determined in SpA

patients with severe limitation of spine movement assessed by the intermalleolar distance

(Table 7).
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Table 7. Comparison of BMD (g/cm2) and Z-score (mean value (SD)) between SpA
patients allocated according to the established limitation of spine movement assessed by
the intermalleolar distance

Level of limitation of spine movement
BMD 0

(n = 73)
1

(n = 44)
2

(n = 19)
p Post hoc

BMDS .899 (.112) .857 (.124) .813 (.171) .019 2<0 (p = .024)

BMDL .880 (.099) .849 (.116) .730 (.139) < .001 2<0 (p < .001)
2<1 (p < .001)

BMDR .871 (.100) .840 (.103) .698 (.145) < .001 2<0 (p < .001)
2<1 (p < .001)

ZS -1.184 (.929) -1.448 (.877) -1.522 (1.370) .234
ZL -.980 (.879) -1.145 (.873) -1.692 (1.191) .049 2<0 (p = .009)

ZR -1.051 (.885) -1.205 (.794) -1.917 (1.238) .002 2<0 (p < .001)
2<1 (p = .014)

Bone mineral density (BMD) expressed as g/cm2 at spine (BMDS), left femur (BMDL) and right femur (BMDR);
BMD expressed as Z-score in spine (ZS), left femur (ZL) and right femur (ZR); 0 - mild limitation of movement, 1
– moderate limitation of movement, 2 – severe limitation of movement.

Another significant and clinically important factor associated with BMD changes

at the spine and both femurs is cumulative dose of GC. It is not known what cumulative

dose of glucocorticoids or duration of use of these medications already become risk

factor for the decrease of BMD. Therefore patients were conventionally allocated into 4

subgroups according to the following distribution of cumulative doses: untreated patients

(n = 46); patients using cumulative dose of less than 1 g (n = 34) corresponding use of 5

mg/day during up to 6 months; patients using cumulative dose from 1 to 10 g (n = 36)

corresponding use of 5 mg/day during up to 5 years; and patients using cumulative dose

more than 10 g (n = 20) corresponding use of 5 mg/day longer than 5 years.

Comparison of BMD (expressed as g/cm2 and Z-score) between patients allocated

according to cumulative glucocorticoid dose is presented in the Table 8. Analysis of the

results using Turkey HSD test demonstrated that between first three groups (untreated

patients, patients used < 1g and 1-10g cumulative dose of glucocorticoids) there are no

statistically significant differences of BMD (expressed as g/cm2 and Z-score) at the

lumbar spine and upper part of the left and right femur. However, differences presented

in the Table 8 are caused by the comparison of patients used cumulative dose of more

than 10 g of glucocorticoids with untreated patients. Summarizing these results it may be

said that higher than 10 g cumulative dose of glucocorticoids is associated with the

decrease of BMD (expressed as g/cm2 and Z-score) at the upper part of the left and right

femur in patients with SpA.
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Table 8. Comparison of BMD (g/cm2) and Z-score (mean value (SD)) between SpA
patients allocated according to the cumulative glucocorticoid dose

Cumulative glucocorticoid dose
1 2 3 4BMD Untreated

(n = 46)
< 1g

(n = 34)
1-10 g

(n = 36)
>10 g

(n = 20)

p Post hoc

BMDS .869
(.102)

.903
(.138)

.869
(.126)

.844
(.167) .405

BMDL .881
(.110)

.873
(.122)

.830
(.106)

.769
(.133) .002 4<1 (p = .002)

4<2 (p = .010)

BMDR .868
(.112)

.856
(.113)

.827
(.101)

.747
(.150) .001 4<1 (p = .001)

4<2 (p = .006)

ZS -1.320
(.933)

-1.097
(.975)

-1.361
(.960)

-1.602
(1.160) .333

ZL -.871
(.958)

-1.076
(.791)

-1.270
(.847)

-1.586
(1.180) .028 4<1 (p = .024)

ZR -.962
(.983)

-1.186
(.737)

-1.291
(.817)

-1.757
(1.226) .017 4<1 (p = .009)

Bone mineral density (BMD) expressed as g/cm2 at spine (BMDS), left femur (BMDL) and right femur (BMDR);
BMD expressed as Z-score in spine (ZS), left femur (ZL) and right femur (ZR).

The most important SpA factor associated with the loss of bone mass is the

activity of SpA disease. In SpA group there were no patients with inactive disease

determined by rheumatologist (score of activity = 1), and therefore patients were

allocated into three subgroups according to the activity of disease: 2 – mild activity, 3

moderate activity, 4 – high activity. Comparison BMD between these subgroups

presented in the Table 9.

Table 9. Comparison BMD (g/cm2) and Z-score (mean value (SD)) between SpA
patients allocated according to the activity of the disease determined by rheumatologist

Activity of the disease determined by
rheumatologistBMD

2 (n = 35) 3 (n = 55) 4 (n = 46)
p Post hoc

BMDS .937
(.112)

.878
(.116)

.819
(.133) < .001 4<2 (p < .001), 4<3 (p =.015)

3<2 (p = .026)

BMDL .927
(.093)

.865
(.110)

.771
(.107) < .001 4<2 (p < .001), 4<3 (p < .001)

3<2 (p = .007)

BMDR .909
(.087)

.860
(.109)

.754
(.113) < .001 4<2 (p < .001), 4<3 (p < .001)

3<2 (p = .034)

ZS -.809
(.899)

-1.301
(.837)

-1.722
(1.054) < .001 4<2 (p < .001), 4<3 (p =.025)

3<2 (p = .016)

ZL -.538
(.735)

-1.054
(.914)

-1.680
(.837) < .001 4<2 (p < .001), 4<3 (p < .001)

3<2 (p = .005)

ZR -.683
(.717)

-1.092
(.905)

-1.787
(.881) < .001 4<2 (p < .001), 4<3 (p < .001)

3<2 (p = .028)
Bone mineral density (BMD) expressed as g/cm2 at spine (BMDS), left femur (BMDL) and right femur (BMDR);
BMD expressed as Z-score in spine (ZS), left femur (ZL) and right femur (ZR); 2 – mild activity, 3 – moderate
activity, 3 – high activity.
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Analysis of the comparison data presented in Table 9 demonstrated that disease

activity assessment performed by rheumatologist allows suspecting BMD changes in all

sites of skeleton. In all analyzed sites (in lumbar spine and both femurs BMD expressed

as g/cm2 and Z-score) in patients with lower disease activity (2) BMD was higher in

comparison with patients with moderate (3) activity of the disease, and in this group of

patients BMD was higher than in patients with high (4) activity of the disease.

Factors predicting Z-score probability of ≤ - 2.0 at any site of skeleton

At the last step of analysis of the results we performed forward stepwise (Wald)

logistic regression analysis intended to find out which variables are the most predictive

to event causing Z-score probability of ≤ - 2 at any site of skeleton. Assigning Z-score ≤

- 2.0 as one and Z-score > -2.0 as zero, logistic regression model will predict probability

of the event during which coded variable will obtain valuation of 1; in this case

probability will be designated as θ .

Z-score of -2.0 at least in one area of skeleton was determined in 43 patients

with SpA (31.6 percent of all patients with SpA).

All analyzed in this research variables were entered into a forward stepwise

logistic regression model: age, gender, BMI, family history of fractures, disease

belonging to SpA group, type of joint lesion and physical activity; duration of the disease

assessed from the time of the first symptoms and from the time of diagnosis; physical

disability and immobility indicators: BAS-G, BASFI, HAQ-S, lumbar side flexion,

modified Schober’s test, tragus to wall distance and intermalleolar distance; indicators of

the activity of the disease: ESR, CRP, BASDAI and disease activity determined by

rheumatologist; cumulative dose of glucocorticoids and treatment with TNF-  blockers.

Coding of the categorical variables is presented in the Table 6.

The following significant variables for event θ  remained in the logistic regression

model: moderate and high activity of the disease determined by rheumatologist, low

BMI and positive family history of fractures. Results of the last step of logistic

regression model are presented in the Table 10.
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Table 10. Logistic regression analysis of the event when Z-score probability at any site
of skeleton will be ≤ - 2.0 at the analysis of SpA patient data

Indices of the
relevance of model Regressor*

Coefficient of
regression (B),
(standard error)

Wald
statistics p  Exp (B)

DAR 17.852 <.001
DAR (2) 3.922 (1.091) 13.384 <.001 54.179
DAR (1) 2.610 (1.077) 5.877 .015 13.602
BMI -.156 (.052) 9.025 .003 .856
Positive family
history of fractures 1.167 (.543) 4.618 .032 3.212

2 model
compatibility
criterion p < .001

Hosmer and
Lemeshow 2

compatibility
criterion p = .771

Coefficient of
determination:
Negelkerke R2 =
.407

constant -.528 (1.607) .108 .743 .590

* DAR – activity of the disease determined by rheumatologist; coding of variables described in the Table 5.

Analysis demonstrated that correct probabilities for Z-score at any sites of the

skeleton were established in 75.7 percent of respondents.
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CONCLUSIONS

1. In patients with spondyloarthropathies BMD (expressed as g/cm2 and Z-score) is the

same as in patients with rheumatoid arthritis and is significantly lower in comparison

with BMD of healthy subjects measured at the lumbar spine and upper part of left

and right femur.

2. Similar BMD changes at the lumbar spine and upper part of left and right femur are

characteristic to SpA patients with various diseases belonging to SpA group.

3. In SpA patients BMD changes do not depend on the predominant type of joint lesion.

4. Duration of the disease reflects changes in BMD better when it is calculated not from

the time of the establishment of clinical diagnosis, but from the time of onset of first

clinical symptoms. Relations between the duration of the disease and BMD changes

at the lumbar spine and upper part of left and right femur are different: BMD

(expressed as g/cm2 and Z-score) at the upper parts of both femurs decrease and at

the spine increase with the increase of the duration of disease.

5. High and moderate activity of the disease established by rheumatologist influences

the decrease of BMD at the lumbar spine and upper part of left and right femur. In

patients with SpA no disease activity (measured by ESR, CRP level and BASDAI

questionnaire) influence on the BMD decrease in any investigated area of skeletal

system was observed.

6. BMD reduction (expressed as g/cm2 and Z-score) at the lumbar spine and upper parts

of both femurs is associated with the decrease of mmobility of SpA patient.

Intermalleolar distance is the most precise indicant reflecting relation between

decrease of physical ability and mmobility and BMD changes in all investigated areas

of skeletal system: at the spine (BMD expressed as g/cm2) and at the upper parts of

both femurs (BMD expressed as g/cm2 and Z-score); the lowest BMD at the upper

parts of both femurs is measured when reduction of spine movement is defined as

severe (level 2).

7. Significant negative association between cumulative dose of glucocorticoids and

BMD changes at the lumbar spine and upper part of left and right femur were

observed: BMD at the lumbar spine and upper parts of both femurs decrease with the

increase of cumulative dose of glucocorticoid. No significant differences in BMD
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(expressed as g/cm2 and Z-score) in any investigated area of skeletal system were

observed in patients treated with TNF-  blockers and untreated patients.

PRACTICAL GUIDELINES

1. In patients with SpA it is recommended to perform BMD test when all three

following factors are present:

• rheumatologist consulting on a regular basis diagnose moderate or high activity of

the disease;

• low BMI;

• positive family history of OP fractures.

2. In patients with SpA decreased BMD in any part of the skeletal system should be

suspected when at least one of the following factors present:

• rheumatologist consulting on a regular basis diagnose moderate or high activity of

the disease;

• severe reduction of spine movement, according to intermalleolar distance,

measurement, i.e., when distance between maximum distant medial malleoli is <

70 cm;

• patient took more than 10 g of glucocorticoids during the whole duration of

treatment.

3. Due to possible “false positive” spine BMD measurements it is not recommended to

perform BMD test using DXA method in patients when time interval from the onset

of first symptoms is bigger than 100 months. In that case we recommend using DXA

method performing BMD test in proximal parts of femoral bones.

4. In order to prevent progression of BMD decrease and bone fractures strict preventive

measures retarding demineralization of bone tissue should be applied from the onset

of first symptoms characteristic to SpA.

5. BASFI, BAS-G, BASDAI questionnaires in Lithuanian meet all requirements of

psychometric reliability and validity and are suitable to perform research and clinical

investigations and also to use to evaluate SpA impact on the health status of

Lithuanian speaking patients.
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SUMMARY IN LITHUANIAN

KAUL  MINERAL  TANKIO POKY IAI SERGANT
SPONDILOARTROPATIJOMIS

SANTRUMPOS

AS – ankilozinis spondilitas

BAS-B – Bath‘o ankilozinio spondilito bendros savijautos vertinimo skal

BASFI – Bath‘o ankilozinio spondilito funkcinis indeksas

BASLAI – Bath‘o ankilozinio spondilito ligos aktyvumo indeksas

BASMI – Bath‘o ankilozinio spondilito metrologinis indeksas

CRB – C reaktyvaus baltymo koncentracij  kraujyje

DXA– dvisraut  radioabsorbciometrija

EnA – enteropatinis artritas

ENG – eritrocit  nus dimo greitis

GK – gliukokortikoidai

KMI – k no mas s indeksas

KMT – kaul  mineral  tankis

OP – osteoporoz

PsA – psoriazinis artritas

RA – reumatoidinis artritas

ReA – reaktyvus artritas

SpA – spondiloartopatija

RF – reumatoidinis faktorius

SVK-S – spondiloartropatijoms pritaikytas sveikatos vertinimo klausimynas

VAS – vizualin s anologijos skal

LA B27 – mogaus leukocit  antigenas B27
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VADAS

degimini  spondiloartropatij  (SpA), kaip atskiros lig  grup s, koncepcija

susiformavo vos prie  10–15 met , tiksliau apibr us simptomus, pagal kuriuos ias ligas

galima atskirti nuo reumatoidinio artrito (RA). SpA grup  sudaro keturios pagrindin s

ligos: ankilozinis spondilitas (AS), psoriazinis artritas (PsA), reaktyvusis artritas (ReA)

ir enteropatin s artropatijos (EnA). iomis ligomis serga 0,2–3,0 proc. pasaulio

populiacijos. Lietuvoje sergamumas SpA yra 0,64 proc. visos Lietuvos populiacijos. ios

ligos da nesn s tarp pirmos eil s giminai  t  pacient , kuriems nustatytas mogaus

leukocit  antigenas B27 ( LA B27). SpA 2–3 kartus da niau serga vyrai nei moterys. Be

to, moterims ios ligos progresuoja l iau. SpA da niausiai suserga jauni 15–40 met

mon s (vidutini kai 24 met ), ta iau susirgimo am ius svyruoja nuo 8 iki 45 met .

SpA ir RA – tai imuniniai artritai, kurie skiriasi etiologija, patogeneze, ta iau

labai pana s savo pasekm mis, neigiama taka gyvenimo kokybei, diagnostikos ir

gydymo b dais. Ir SpA, ir RA tikslios prie astys neai kios, abiem patologijoms b dingas

genetinis polinkis sirgti iomis ligomis ir ry ys su infekciniais veiksniais. inoma, kad,

sergant iomis ligomis, audiniai pa eid iami d l imunini  proces  s lygojam  reakcij .

RA yra labiausiai i tirtas autoimuninis, nuolat progresuojantis, erozinis destrukcinis

poliartritas. Suaugusi  sergamumas RA vairiose populiacijose svyruoja nuo 0,5 iki 1,0

proc. Lietuvoje ia liga serga apie 0,55 proc. populiacijos. Moterys ia liga serga 2–3

kartus da niau nei vyrai. Ir SpA, ir RA baigtis da niausiai s lygoja komplikacijos:

irdies ir kraujagysli  patologija, infekcijos, amiloidoz , osteoporoz  ir kt.

Osteoporoz  (OP) – da na  imunini  artrit  komplikacija, nes sergan iuosius

iomis ligomis veikia ne tik bendrieji visiems sveikiems mon ms b dingi OP rizikos

veiksniai, bet ir konkre ios ligos veiksniai: ligos aktyvumas ir jos eiga, ligos trukm ,

gydymas gliukokortikoidais ir imunosupresantais, ligos s lygotas jud jimo funkcijos

nepakankamumas. OP – tai sistemin  griau  patologija, kuriai b dinga ma a kaul

mas  ir kaulinio audinio mikroarchitekt ros poky iai, d l to padid s kaul  trapumas ir

polinkis l ti. Suma jusi  kaul  mas iuo metu tiksliausiai apib dina kaulinio audinio

mineral  tankis (KMT), o ma as KMT, kaip inia, yra nepriklausomas kaul  l

rizikos veiksnys. Kiekvieno mogaus kaul  masei ir OP rizikai takos turi daugyb

veiksni , tarp kuri  svarbiausi yra lytis, ma as k no mas s indeksas (KMI), eimin  OP
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 anamnez , suma s lytini  hormon  aktyvumas, l tin s ligos, vartojami vaistai,

gyvenimo b das. KMT ma jimas da niausiai susij s su pagyvenusio am iaus moni

problemomis. Pa ym tina, kad ir SpA, ir RA sergantiesiems suma s KMT nustatomas

ymiai jaunesniame am iuje.

Daugiausia darb , nagrin jan  KMT poky ius, skirta RA. Nustatyta, kad RA

susij s su lokaliu ir sisteminiu kaul  mas s netekimu, taip pat su padid jusia OP l io

rizika. rodyta, kad pagrindiniai veiksniai, siejantys RA su KMT suma jimu, yra ligos

aktyvumas, jud jimo funkcijos nepakankamumas, ligos trukm  ir gliukokortikoid

vartojimas. Literat ros duomenimis, patologiniai stuburo slanksteli  l iai

sergantiesiems SpA, nepaisant susiformavusi  sindesmofit  ir i ilgini  rai

sukaul jimo, kurie tur  b ti „stuburo slanksteli  apsauga“, vyksta da niau nei

sergantiesiems RA. Manoma, kad ne tik RA, bet ir SpA metu kaulinis audinys

pa eid iamas ioms ligoms pana  imunini  proces  s lygojam  reakcij , jud jimo

funkcijos nepakankamumo, ligos aktyvumo.

SpA daugeliu atvej  tiriamos kaip viena lig  grup , kuriai b dingi bendrieji

klinikiniai, radiologiniai ir genetiniai po ymiai, ta iau daugiausia KMT tyrin tas

sergantiesiems AS. Literat roje pateikiamas skirtingas OP da nis sergantiesiems AS,

kuris svyruoja nuo 50 iki 92 proc. Apie 21 proc. sergan  AS patiria „nebylius“

stuburo slanksteli  l ius. R. Bessant ir bendraautori  duomenimis, per 30 ligos met  14

proc. sergan  AS patiria stuburo slanksteli  l ius ir nugaros smegen  pa eidim .

Duomenys apie kaul  mas s poky ius, sergant kitomis SpA grup s ligomis, yra

pavieniai, be to, nevienareik miai. Pa ym tina, kad visos SpA grup s ligos turi takos

OP l iams, s lygojantiems didel  mirtingum , savaranki kumo praradim  ir dideles

gydymo i laidas.

io tyrimo metu, naudojant neinvazin  KMT nustatymo metod  – dvisraut

radioabsorbciometrij  (DXA), siekta i tirti KMT poky  ypatumus sergantiesiems

visomis SpA grup s ligomis (AS, ReA, EnA, PsA) bei nustatyti suma jusio KMT

rizikos veiksnius, kuriais remiantis galima motyvuotai rekomenduoti KMT tyrim ,

efektyviai taikyti kaul  demineralizacijos proces  ma inan ias prevencines priemones.

Darbo aktualumas. KMT tyrimai daugiausia atlikti sergantiesiems RA. Beje,

KMT poky iai tarp sergan  skirtingomis u degimin mis s nari  ligomis (SpA ir

RA) ir sveik  asmen  iki iol nebuvo palyginti. Tarp SpA sergan  KMT daugiausia
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tyrin tas sergantiesiems AS. Duomenys apie kaul  mas s poky ius sergant kitomis SpA

grup s ligomis (ReA, EnA, PsA) yra pavieniai, tod l nesusisteminti. Iki iol neai ku, ar

sergantiesiems vairiomis SpA grup s ligomis (AS, ReA, EnA, PsA) b dingas pana iai

suma s KMT ir stuburo juosmenin je, ir launikauli  proksimalin se dalyse; ar kaul

mas s netekimas, sergant SpA, priklauso nuo vyraujan io s nari  pa eidimo tipo. N ra

vieningos nuomon s apie tai, kokie veiksniai, sergant SpA, turi did iausi alojam

poveik  kaul  masei. Tod l svarbu tyrin ti specifini  SpA veiksni  ry  su kaul  mas s

poky iais bei pagr sti laiku atliekam  KMT tyrim , veiksming  profilaktini  ir(ar)

medikamentini  priemoni  taikym , siekiant „u kirsti keli “ komplikacijoms – kaul

iams.

Mokslinis naujumas. io tyrimo metu pirm  kart  i tirtas ir palygintas KMT

stuburo juosmenin je ir abiej launikauli  proksimalin se dalyse sergan  SpA bei

RA ir sveik  tiriam  grup se. vertinti KMT poky  d sningumai stuburo

juosmenin je ir abiej launikauli  proksimalin se dalyse sergan vairiomis SpA

grup s ligomis (AS, ReA, EnA, PsA) bei skirtingus s nari  pa eidimo tipus turintiems

SpA sergantiesiems. vertintas ry ys tarp SpA specifini  veiksni : ligos trukm s, fizin s

negalios bei jud jimo funkcijos suma jimo, ligos aktyvumo, vartojam  medikament  ir

KMT poky  stuburo juosmenin je bei launikauli  proksimalin se dalyse.

Darbo tikslas – nustatyti sergan  SpA (AS, ReA, PsA, EnA) KMT poky

sningumus stuburo juosmenin je dalyje ir launikauli  proksimalin se dalyse bei

vertinti ry  tarp kaul  mas s poky  ir ligos specifini  veiksni  (ligos trukm s, fizin s

negalios ir jud jimo funkcijos suma jimo, vartojam  medikament , ligos aktyvumo).

Darbo u daviniai:

1. tirti sergan  SpA, RA juosmenin s stuburo dalies ir launikauli

proksimalini  dali  KMT poky ius ir palyginti su sveik  tiriam  atitinkam

skeleto sri  KMT rodmenimis.

2. tirti juosmenin s stuburo dalies ir launikauli  proksimalini  dali  KMT

poky ius sergantiesiems vairiomis SpA grup s ligomis (AS, ReA, PsA, EnA) bei

skirtingus s nari  pa eidimo tipus (tik a in , tik periferin , a in  ir periferin )

turintiems sergantiesiems.

3. vertinti ry  tarp SpA trukm s ir juosmenin s stuburo bei launikauli

proksimalini  dali  KMT poky .
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4. vertinti fizin s negalios ir jud jimo funkcijos suma jimo tak  KMT poky iams

sergantiesiems SpA.

5. Nustatyti ligos aktyvumo ir vartojam  medikament  – gliukokortikoid  ir TNF-

blokatori tak  KMT poky iams sergant SpA.

Darbo praktin  vert . Nusta ius visum  klinikini  charakteristik , kurios turi ry

su KMT poky iais sergant SpA, bus galima tiksliau atrinkti pacientus KMT tyrimui,

tiksliai nurodyti tiriam  skeleto srit , ank iau diagnozuoti kaul  mas s poky ius bei

laiku skirti veiksmingas profilaktikos ir(ar) gydymo priemones.

Ginamieji teiginiai

1. Sergan  u degimin mis s nari  ligomis – SpA ir RA KMT suma jimas

stuburo juosmenin je ir launikauli  proksimalin se dalyse yra pana us.

2. vairios SpA grup s ligos turi pana tak  kaul  mas s poky iams.

3. SpA aktyvumas ir jud jimo funkcijos sutrikimas yra svarb s veiksniai KMT

suma jimui numatyti.

TIRIAMIEJI ASMENYS IR TYRIMO METODIKA

Tiriam  grup s

Dalyvauti tyrime buvo pasi lyta SpA ir RA sergantiems pacientams, kurie nuo

2006 m. gruod io iki 2008 m. bir elio m nesio gyd si Vilniaus universiteto ligonin s

Santari ki  klinik  Reumatologijos skyriuje. Asmenims, atvykusiems  Vilniaus

universiteto ligonin s Santari ki  klinikos eimos medicinos centr  pas tyrim  atlikus

gydytoj  profilakti kai pasitikrinti sveikatos, buvo si lyta dalyvauti kaip kontrolin s

grup s tiriamiesiems.  tyrim traukti 136 sergantieji SpA, 104 – RA, 114 sveiki

(kontrolin  grup ) asmenys, atitinkantys emiau i vardytus traukimo kriterijus ir

neturintys ne traukimo  tyrim  kriterij . Tyrimui atlikti gautas Lietuvos bioetikos

komiteto leidimas (Nr.:60; 2006-12-22).

traukimo  tyrim  kriterijai

1. Tiriam  am ius 20 – 75 metai;

2. Asmenys, kuriems buvo nustatyta RA diagnoz , remiantis Amerikos reumatolog

kolegijos 1987 m. (ARA’87) diagnostiniais reumatoidinio artrito kriterijais, t.y.
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diagnozuojant lig  buvo konstatuoti bent keturi i  septyni  RA diagnostimi  kriterij

(diagnoz s nustatytos gydytoj  reumatolog );

3. Asmenys, kuriems konkre ios SpA diagnoz  nustatyta remiantis Europos

spondiloartropatij  sudij  grup s (ESSG) patvirtintais kriterijais (1991) (diagnoz s

nustatytos gydytoj  reumatolog );

4. Kontrolin s grup s tiriamieji – s lyginai sveiki asmenys;

5. Pasira  Lietuvos bioetikos komiteto patvirtint  informuoto asmens sutikimo form .

Ne traukimo  tyrim  kriterijai

1. Asmenys, kuriems protezuoti klub  s nariai;

2. Sergantys kitomis ligomis (inkst , kepen , skydliauk s ir prieskydini  liauk , o taip

pat onkologin mis ligomis ir kt.), kurios gali tur ti takos kalcio metabolizmui arba

sutrikdyti kaulinio audinio apykait ;

3. Gydomi vaistais (nuo osteoporoz s, tiroksinu, insulinu, antikoaguliantais,

prie traukuliniais, pakaitine hormon  terapija ir kt.), kurie gali daryti tak  kaulinio

audinio apykaitai, i skyrus vaistus, vartojamus pagrindinei ligai gydyti: lig

modifikuojamuosius, TNF-  blokatorius, GK ir nesteroidinius vaistus nuo u degimo

(duomenys gauti i  medicinin s dokumentacijos ir tiriam  apklausos metu);

4. N ios moterys, vegetarai, piktnaud iaujantys alkoholiniais g rimais.

Tyrimo eiga

Tyrimo proced ros buvo atliekamos ryt  tarp 8 ir 11 val. Iki tyrimo dienos

tiriamiesiems buvo rekomenduojama maitintis prastai, ta iau tris dienas iki tyrimo

negerti kalcio papild , o  tyrim  atvykti nevalgius 12-14 valand . Pirmin  tiriam

atranka vyko remiantis anamneze, klinikini  tyrim  duomenimis (tiriam jam sutikus,

buvo naudojami ligos istorij , ambulatorini  korteli  duomenys). V liau kiekvienas

tiriamasis u pild  vien  i  trij  anket , atsi velgiant  tai, kokiam tiriam  pogrupiui jis

priklaus . Anketose vertinta: sociodemografiniai duomenys - am ius, lytis, i silavinimas,

profesija, darbin  situacija; moterims – mentruacij  ciklas, vartojami vaistai, persirgtos

ligos, r kymas, alkoholio vartojimas, mitybos ir gyvenimo b do pro iai, eimin  l

anamnez ;

Sergantiems SpA ir RA - ligos trukm  m nesiais, skai iuojant j  nuo ligos

simptom  prad ios bei nuo diagnoz s nustatymo momento; paciento skausmo

intensyvumo vertinimas, naudojant 10 cm VAS skal ; paciento bendros sveikatos
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kl s vertinimas, naudojant 10 cm VAS skal . Sergantiems SpA vertinta: SpA grup s

liga; s nari  pa eidimo tipas: a inis, periferinis, ir a inis, ir periferinis; fizin  negalia

vertinta u pildant modifikuot  spondiloartropatijoms sveikatos vertinimo klausimyn  (S-

SVK) (angl. Health Assessment Questionaire Modified for Spondyloarthropathies, HAQ-

S); jud jimo funkcija vertinta pagal Bath‘o ankilozinio spondilito funkcin  indeks

(BASFI) (angl. Bath Ankylosing Spondylitis Functional Index, BASFI) ir Bath‘o

ankilozinio spondilito bendros savijautos vertinimo skal  (BAS-B) (angl. Bath

Ankylosing Spondylitis Patient Global Score, BAS-G); stuburo paslankumas vertintas

pagal standartizuotus SpA metrologinius stuburo paslankumo rodiklius: onin

pasilenkim , modifikuot ober‘o test , atstum  tarp ausies kramplio ir sienos bei

tarpkulk nelin  atstum ; ligos aktyvumas – pagal paties paciento ligos aktyvumo

vertinim  - Bath‘o ankilozinio spondilito ligos aktyvumo indeks  (BASLAI) (angl. Bath

Ankylosing Spondylitis Disease Activity Index, BASDAI), gydytojo reumatologo

nustatyt  bendr  ligos aktyvum  (vertinta atsakym  pa ymint 10 cm VAS skal je,

suskirstytoje  keturias dalis: 1 – nuo 0 iki 2,5cm – neaktyvi eiga; 2 – nuo 2,6 iki 5,0 cm -

nedidelis aktyvumas; 3 – nuo 5,1 iki 7,5cm - vidutinis aktyvumas, 4 – nuo 7,6 iki 10cm -

didelis aktyvumas). io tyrimo metu buvo atliktas BASFI, BAS-B, BASLAI klausimyn

vertimas, kalbinis ir kult rinis pritaikymas. Sergantiesiems RA vertinta: ligos aktyvumo

indeksas, vertinant 28 s narius (DAS 28); reumatoidinio artrito ARA funkcin s klas s

bei gydytojo reumatologo nustatytas bendras ligos aktyvumas.

Visiems tiriamiesiems atlikti antropometriniai matavimai: gis, svoris, KMI;

laboratoriniai tyrimai: ENG, CRB, Ca koncentracija kraujyje, LA-B27 (sergantiems

SpA), RF (sergantiems RA). Laboratoriniai tyrimai buvo atliekami Vilniaus universiteto

ligonin s Santari ki  klinik  Laboratorin s diagnostikos skyriuje.

Kaul  mineral  tankio matavimai

Visiems tiriamiesiems KMT matuotas dvisraut s radioabsorbciometrijos metodu

(DXA) LEXXOS – DMS, Pranc zija osteodensitometru (programin ranga: V6, 20a.

2006 met  versija). Tirta juosmenin  stuburo dalis (stuburo L1-L4 slanksteliai) ir abiej

launikauli  proksimalin s sritys priekine – u pakaline projekcija. KMT rodmenys

reik ti absoliu iais skai iais (g/cm2). Apskai iuoti atitinkam  sri  T ir Z lygmenys. T

lygmuo (angl. T-score) – tiriamojo asmens KMT nuokrypis, i reik tas standartini

nuokrypi  skai iumi, nuo maksimalaus jaun , sveik  tos pa ios lyties asmen  KMT
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vidurkio. Z lygmuo (angl. Z-score) – tiriamojo asmens KMT nuokrypis, i reik tas

standartini  nuokrypi  skai iumi, nuo to paties am iaus ir lyties sveik  asmen  KMT

vidurkio. Kadangi tyrime daugiausia dalyvavo moterys iki menopauz s ir vyrai, jaunesni

nei 50 met , pagal ISCD rekomendacijas, KMT nuokrypis nuo normos vertintas pagal Z

lygmen . Normalus kaul  mineral  tankis nustatytas, jei stuburo juosmens slanksteli  ir

vir utin s launikaulio dalies Z lygmuo buvo didesnis u  –2,0. Jei stuburo juosmens

slanksteli  arba vir utin s launikaulio dalies (bendras) Z lygmuo buvo ma esnis arba

lygus –2,0, KMT apib dinti vartotas terminas suma s kaul  mineral  tankis.

Kiekvien  dien  prie  pradedant darb  buvo atliekama osteodensitometro darbo kokyb s

kontrol  ir tikrinama matavim  paklaida. Stuburo slanksteli  etalono (fantomo)

skenavimo rodmenys stuburo slanksteliuose svyravo ne daugiau kaip 2 proc., tyrimo

kartojimo paklaida stuburo slanksteliuose – 1,5 proc., launikaulio proksimalineje dalyje

– 2,1 proc. Visus KMT matavimus atliko pagrindin  tyr ja.

Duomen  analiz

Apskai iuoti kiekybini  rodikli  vidurkiai, standartinis nuokrypis (SN).

Kokybiniai rodikliai pateikiami da niu (n) ir procentais (proc.). Dviej  nepriklausom

grupi  kiekybini  rodikli  vidurkiams palyginti taikytas Stjudent t testas, kai rodikliai

pasiskirst  pagal normal  (Gauso) skirstin . Normali kumo tikrinimui naudotas

Kolmogorovo-Smirnovo testas. Tais atvejais, kai lyginti daugiau nei dviej  grupi

kiekybiniai rodikliai, taikyta dispersin  analiz  ANOVA (nelygi  dispersij  atveju

naudota Welch testo statistika). Atmetus hipotez  apie vidurkio lygyb  tarp daugiau nei

dviej  grupi , papildomai pagal  rodikl  buvo lyginamos tiriam  grup s poromis.

Tam naudotas Tukey HSD Post Hoc testas. Tiriam  grupi  skirtumai pagal kokybinius

po ymius vertinti taikant chi kvadrato ( 2χ ) test . Pasirinktas reik mingumo lygmuo  =

0,05. Tyrimo statistin  analiz  atlikta naudojant „SPSS 16“. SpA sergan

priklausomo kintamojo (KMT) ir nepriklausom  (prie astini ) kintam  (ligos trukm s,

fizin s negalios ir jud jimo funkcijos sutrikimo, ligos aktyvumo, vartojam  GK ir TNF-

 blokatori ) tarpusavio s sajos vertinimui sudaryti tiesin s regresijos modeliai. Taikyta

pa ingsnin  (angl. stepwise) kintam  atranka lygtyse. Kintamasis  model trauktas, jei

p < 0,05, alintas i  modelio, jei jo p > 0,1. Jei kurie nors nepriklausomi kintamieji

tarpusavyje stipriai koreliavo (pvz., kumuliacin  GK doz  ir j  vartojimo trukm ,
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apskai iuotas Spearman koreliacijos koeficientas), tai naudotas tik vienas j . Logistin

regresin  analiz  naudota vertinant tikimyb , kad Z lygmuo bet kurioje tirtoje skeleto

srityje bus  –2.

REZULTATAI

 tyrim traukti 354 asmenys: 136 (38,4 %) sergantys SpA, 104 (29,4 %)

sergantys RA ir 114 (32,2 %) kontrolin s grup s (sveik ) tiriam . Vis  grupi

tiriamieji buvo pana s pagal KMI (p=0,251), fizin  aktyvum  (p=0,062) bei eimin

 anamnez  (p=0,909). Sergantieji RA ir SpA nesiskyr  pagal gydytojo reumatologo

nustatyt  ligos aktyvum  (p=0,516). Nustatyti tiriam  skirtumai pagal am

(sergan  SpA 42,18 (12,92), sergan  RA 50,09 (11,10), p < 0,001), ligos trukm

(sergan  SpA 112,09 (94,54), sergan  RA 148,49 (109,60), p = 0,007) ir lyt

(SpA grup je buvo daugiau vyr  nei RA (p < 0,001) bei kontrolin je grup je (p < 0,001);

RA ir kontrolin je grup je vyr  skai ius nesiskyr  (p = 0,119); moter  iki menopauz s ir

moter  po menopauz s proporcijos tirtose grup se statisti kai reik mingai nesiskyr

(SpA vs kontr. p=0,550; SpA vs RA p=0,112, RA vs kontr. p=0,060)). Apibendrinant

galime teigti, kad grup s nebuvo homogeni kos am iaus ir lyties at vilgiu, ta iau

nustatyti skirtumai pagrind iami naturaliomis SpA ir RA charakteristikomis, tad 

grupi  lyginimas pagal KMT g/cm ir Z lygmen  buvo korekti kas.

SpA, RA ir kontrolin s grup s asmen  KMT palyginimas. Pirmuoju darbo

daviniu siek me vertinti juosmenin s stuburo dalies ir launikauli  proksimalini

dali  KMT poky ius sergan  SpA, RA ir sveik  asmen  grup se. Buvo palyginti

KMT vidurkiai (KMT vertinant g/cm2 ir Z lygmeniu) visose tirtose skeleto srityse tarp

RA, SpA ir kontrolin s grupi , panaudojus vienfaktorin s dispersin s analiz s metod

(ANOVA). Nustatyta, kad sergantiesiems SpA nustatytas pana iai suma s KMT

(KMT vertinant g/cm2 ir Z lygmeniu) ir juosmenin je stuburo, ir proksimalin se

launikauli  dalyse kaip ir sergantiesiems RA (visi p>0,05). Sergantiesiems ir SpA, ir

RA nustatytas statisti kai reik mingai ma esnis KMT vidurkis (KMT vertinant g/cm2 ir

Z lygmeniu) visose tirtose skeleto srityse, palyginti su kontrolin s grup s asmen  KMT

vidurkiu (visi p< 0,001).
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Sergan vairiomis spondiloartropatij  grup s ligomis bei turin  skirtingus

nari  pa eidimo tipus homogeni kumas pagal KMT poky ius. Vienas i  darbo

davini  buvo i tirti juosmenin s stuburo dalies ir launikauli  proksimalini  dali

KMT poky ius sergant vairiomis SpA grup s ligomis (AS, ReA, PsA, EnA) bei

skirtingus s nari  pa eidimo tipus (tik a in , tik periferin  bei ir a in  ir periferin )

turintiems SpA sergantiesiems. SpA grup s pacientai pagal skirtingas ligas buvo

suskirstyti  pogrupius: 54 (39,70 %) sirgo AS; 33 (24,3 %) – PsA; 29 (21,3 %) – EnA ir

20 (14,7 %) – ReA. Statisti kai reik ming  KMT skirtum  (vertinant ir g/cm2, ir Z

lygmeniu) sergantiesiems vairiomis SpA grup s ligomis (AS, PsA, EnA ir ReA)

nenustatyta ir stuburo juosmenin je, ir launikauli  proksimalin se dalyse (visi p>0,05).

Pagal s nari  pa eidimo tip  SpA sergantieji pacientai buvo suskirstyti  tris

pogrupius – tur jusieji tik a in , tik periferin  bei tur jusieji ir a in  ir periferin  s nari

pa eidim . A inio pa eidimo pogrupyje buvo 25 (18,4 %) pacientai, periferinio

pa eidimo pogrupyje – 20 (14,7 %) pacient , ir a inis ir periferinis s nari  pa eidimo

tipas buvo diagnozuotas 91 (66,9%) sergan iajam SpA. KMT (vertinant g/cm2 ir  Z

lygmeniu) palyginimas tarp skirtingus s nari  pa eidimo tipus turin  SpA pacient

parod , kad KMT (vertinat g/cm ir Z lygmeniu) tarp pogrupi  statisti kai reik mingai

nesiskyr  n  vienoje tirtoje skeleto srityje (visi p>0,05).

Taigi, apibendrinant iuos rezultatus, galima teigti, kad esminio KMT (vertinat

g/cm ir Z lygmeniu) vidurki  skirtum  tarp vairi  SpA grup  sudaran  lig  bei

skirtingus s nari  pa eidimo tipus turin  SpA sergan  nenustatyta n  vienoje

tirtoje skeleto srityje. Tod l tolesn je analiz je SpA grup  nagrin jama kaip vienetas,

t. y. neskirstant jos  atskiras ligas.

 Sergan  spondiloartropatijomis kaul  mineral  tankio poky iams takos

turintys veiksniai. Siekiant nustatyti veiksnius, susijusius su sergan  SpA KMT

(g/cm ir Z lygmens) poky iais ir stuburo juosmenin je, ir launikauli  proksimalin se

dalyse, taikyti tiesin s pa ingsnin s regresijos modeliai. Sudaryta 90 daugialyp s

pa ingsnin s tiesin s regresines analiz s modeli , kuriuose priklausomu kintamuoju

imtas vienas i  KMT rodmen  (KMTS, KMTK, KMTD, ZS, ZK, ZD), o

nepriklausomais - kontroliuojamieji kintamieji: am ius, lytis (vertinant KMT g/cm2),

KMI, eimin  l  anamnez , atskiros SpA grup  sudaran ios ligos, s nari  pa eidimo

tipas ir fizinis aktyvumas. Kaskart  model  po vien  (siekiant i vengti multikolinearumo
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problemos) buvo traukti SpA specifiniai veiksniai - ligos trukm , skai iuojant j  nuo

pirm  simptom  pasirei kimo ir nuo diagnoz s nustatymo momento; fizin  negali  ir

jud jimo funkcij  vertinantys rodikliai: subjektyv s - SVK-S, BAS-B, BASFI ir

objektyv s – stuburo paslankumo rodikliai - modifikuotas ober’o testas, oninis

pasilenkimas, tarpkulk nelinis atstumas, atstumas tarp ausies kramplio ir sienos; ligos

aktyvum  vertinantys rodikliai - BASLAI, ENG, CRB, gydytojo reumatologo nustatytas

bendras ligos aktyvumas; vartojami medikamentai - gliukokortikoidai ir TNF-

blokatoriai. Veiksniai, kuri  determinacijos koeficientai daugialyp s pa ingsnin s

regresijos lygtyse buvo did iausi vertinant KMT poky ius ir stuburo, ir launikauli

dalyse, buvo traukti  apibendrinan  daugialyp  tiesin  regresin  analiz :

• Am ius, lytis (vertinant KMT g/cm2), KMI;

• Ligos trukm , skai iuojama j  nuo simptom  prad ios ;

• Paciento jud jimo funkcij  vertinantys rodikliai – fizin  negalia, vertinta S-SVK

klausimynu ir stuburo paslankumo suma jimas, vertintas pagal tarpkulk nelinio

atstumo matmen ;

• Ligos aktyvumas – gydytojo reumatologo nustatytas ligos aktyvumas;

• Gydymas – gliukokortikoid  kumuliacin  doz  (g).

Nustatyta, kad svarbiausias veiksnys, susij s su vis  tirt  skeleto sri  KMT

ma jimu yra vidutinis ir didelis ligos aktyvumas, kur  nustat  gydytojas reumatologas

(neigiamas regresijos koeficientas). Didesnius vis  tirt  skeleto sri  KMT rodmenis

lemia didesnis sergan iojo SpA KMI (teigiamas regresijos koeficientas). ie kintamieji,

kaip reik mingi kintamieji  regresijos model  pateko 6 kartus i  6 galim . Nustatyta, kad

ir stuburo KMT (vertinant Z lygmeniu), ir launikauli  KMT (vertinant g/cm2 ir Z

lygmeniu) yra reik mingai neigiamai veikiamas gliukokortikoid . Tai rei kia, kad

did jant gliukokortikoid  kumuliacinei dozei, stuburo ir launikauli  KMT ma ja (

regresijos model  pateko 5 kartus i  6). Sunkus stuburo paslankumo suma jimas,

vertintas pagal tarpkulk nelinio atstumo matmen  - reik ming  neigiam tak

launikauli  KMT poky iams (vertinant g/cm2 ir Z lygmeniu) turintis veiksnys (

regresijos model  pateko 4 kartus i  6). Ligos trukm  nuo simptom  prad ios –

reik mingas su stuburo KMT (vertinant Z lygmeniu) poky iais susij s veiksnys (

regresijos model  pateko 1 kart  i  6). B tina atkreipti d mes  tai, kad ilg janti ligos
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trukm  susijusi su stuburo Z lygmens did jimu (gautas teigiamas regresijos

koeficientas). Vyri ka lytis – dar vienas prie astinis veiksnys, turintis statisti kai

reik ming  teigiam tak  stuburo KMT poky iams (vertinant g/cm2) (  regresijos model

pateko 1 kart  i  6).

Apibendrinus rezultatus, galima teigti, kad stuburo KMT (g/cm ir Z lygmeniu)

ma jimas reik mingai susij s su vidutiniu ir dideliu ligos aktyvumu, kur  nustat

gydytojas reumatologas, bei did jan ia kumuliacine gliukokortikoid  doze. ie

kintamieji nulemia apie 29 proc. SpA sergan  stuburo KMT poky  variabili kumo

(p < 0,001). launikauli  KMT (vertinant g/cm ir Z lygmeniu) ma jimas reik mingai

susij s su vidutiniu ir dideliu gydytojo reumatologo nustatytu ligos aktyvumu, did jan ia

gliukokortikoid  kumuliacine doze ir sunkiu stuburo paslankumo suma jimu, vertintu

pagal tarpkulk nelinio atstumo matmen . ie kintamieji nulemia apie 44 proc.

sergan  SpA launikauli  KMT poky  variabili kumo (p < 0,001). vertinus 

reik ming  veiksni  beta koeficientus, galima teigti, jog tiksliausias KMT ma jim

visose tirtose skeleto srityse prognozuojantis kintamasis yra did jantis SpA sergan iojo

ligos aktyvumas, kur  nustato gydytojas reumatologas.

Analizuojant KMT poky  priklausomyb  nuo nustatyt  reik ming  veiksni

kitimo, SpA grup s tiriamieji pagal iuos veiksnius buvo suskirstyti  pogrupius.

Skirstymas  pogrupius pagr stas literat ros duomenimis bei m  darbe steb tomis

KMT ir konkretaus su SpA susijusio veiksnio kitimo tendencijomis.

Siekiant i siai kinti, kaip KMT kei iasi ligos trukmei ilg jant (skai iuojant j  nuo

simptom  prad ios), SpA sergan iuosius suskirst me  ma iau nei 100 m n. sergan ius,

nuo 100 iki 200 m n. ir daugiau nei 200 m n. sergan ius. Pritaikius vienfaktorin s

dispersin s analiz s ANOVA metod , nustatyta, kad, ligos trukmei ilg jant, launikauli

KMT (vertinant g/cm2 ir Z lygmeniu) statisti kai reik mingai ma ja (KMT vertinant

g/cm2, p< 0,001; vertinant Z lygmeniu, p=0,011). Stuburo KMT, ilg jant ligos trukmei,

ne tik nema ja, bet iek tiek, nors ir nereik mingai, did ja (KMT vertinant g/cm2,

p=0,488; vertinant Z lygmeniu, p=0,422), manome, kad darosi tik „tariamai geresnis“ l

SpA b ding  stuburo poky : sindesmofit , i ilgini  rai  ir tarpslankstelini  disk

kalcifikacijos bei s nari  ankiloz s ilgai sergantiesiems SpA, tod l statisti kai

reik ming  stuburo KMT skirtum , KMT matuojant DXA metodu priekine – u pakaline

projekcija,tarp  pogrupi  nenustatyta. Statisti kai reik mingo KMT skirtumo tarp
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pogrupi , suskirstyt  pagal ligos trukm , skai iuojant j  nuo diagnoz s nustatymo

momento, nenustatyta n  vienoje skeleto srityje (visi p>0,05). Remiantis iais

duomenimis, galima daryti prielaid , jog did iausias kaul  mas s netekimas vyksta

ankstyvuoju ligos laikotarpiu, dar nenusta ius diagnoz s, o diagnozavus lig ,

pradedamas etiopatogenetinis ligos gydymas, stipriai slopinantis vietin  ir sistemin

degim  bei su juo susijus  osteoklast  aktyvum , kaulinio audinio demineralizacij .

Kitas kintamasis, leid iantis numatyti launikauli  proksimalini  dali  KMT

(vertinant g/cm2 ir Z lygmeniu) ma jim  – stuburo paslankumo suma jimas,

vertinamas pagal tarpkulk nelinio atstumo matmen . Suskirs ius SpA tiriamuosius pagal

standartizuotus SpA stuburo paslankumo suma jimo lygius (0 – lengvas, 1 – vidutinis,

2 - sunkus), nustatyta, kad, blog jant stuburo paslankumui (vertinant pagal

tarpkulk nelinio atstumo matmen ), KMT ma ja ne tik launikauliuose (vertinant g/cm2

ir Z lygmeniu, atitinkamai p< 0,001 ir p=0,002), bet ir stubure (vertinant g/cm2,

p=0,019). Ma iausias abiej launikauli  KMT (vertinant g/cm2 ir Z lygmeniu)

nustatomas SpA pacientams su sunkiu stuburo paslankumo suma jimo lygiu, vertintu

pagal tarpkulk nelinio atstumo matmen .

Dar vienas reik mingas ir klinikin je praktikoje labai svarbus veiksnys, susij s su

KMT poky iais stubure ir launikauliuose yra GK kumuliacin  doz . Kol kas

nenustatyta, kokia kumuliacin  gliukokortikoid  doz  ar j  vartojimo trukm  jau tampa

rizikos veiksniu, susijusiu su KMT ma jimu, tod l pacientai s lyginai suskirstyti  4

pogrupius, kumuliacin  doz  i skaidant taip: nevartojusius gliukokortikoid  (n = 46);

vartojusius iki 1 g (n = 34), tai atitikt  5 mg/d vartojant iki 6 m n.; nuo 1 iki 10 g (n =

36), tai atitikt  5 mg/d vartojant iki 5 met  ir daugiau nei 10 g (n = 20), tai atitikt  5

mg/d ilgiau nei 5 metus vartojusius SpA pacientus. Pritaikius vienfaktorin s dispersin s

analiz s ANOVA metod  ir Tukey HSD test  nustatyta, kad tarp pirm  trij  pogrupi

(gliukokortikoid  nevartojusi , vartojusi  <1g, 1-10g kumuliacin s gliukokortikoid

doz s) statisti kai reik ming  KMT (vertinant g/cm2 ir Z lygmeniu) skirtum  ir

launikauliuose, ir stubure nenustatyta (visi p>0,05). Vienok, statisti kai reik mingus

launikauli  proksimalini  dali  KMT (vertinant g/cm2 ir Z lygmeniu) skirtumus l

daugiau nei 10 g gliukokortikoid  vartojusi  SpA pacient  palyginimas su

gliukokortikoid  nevartojusiais sergan iaisiais SpA (visi p<0,05).
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Pats svarbiausias SpA veiksnys, susij s su kaul  mas s netekimu, yra SpA ligos

aktyvumas. Analizuojamoje SpA grup je nebuvo n  vieno paciento, kurio ligos

aktyvum  gydytojas b vertin s 1 (neaktyvi liga), tod l sergantieji buvo suskirstyti 

tris pogrupius: 2 – nedidelis aktyvumas, 3 – vidutinis aktyvumas, 4 – didelis aktyvumas.

Visais analizuojamais atvejais (ir stubure, ir abiejuose launikauliuose KMT vertinant

g/cm2 bei Z lygmeniu), tiriamiesiems, kuriems buvo nustatytas nedidelis ligos

aktyvumas (2), KMT buvo didesnis, palyginti su sergan iaisiais, kuri  vidutinis ligos

aktyvumas (3) (visi p<0,034), o pastar  KMT buvo didesnis nei sergan , kuri

ligos aktyvumas didelis (4) (visi p<0,025).  Taigi, galima teigti, jog did jantis ligos

aktyvumas, kur  nustat  gydytojas reumatologas, rodo ma jant  KMT  visose skeleto

srityse. galima konstatuoti, jog ligos aktyvumas, kur  nustat  gydytojas reumatologas,

leid ia tarti KMT poky ius visose skeleto srityse.

Veiksniai, prognozuojantys bet kurios skeleto srities Z lygmens -2,0 tikimyb .

Paskutiniame rezultat  analiz s etape atlikta pa ingsnin  logistin  regresin  analiz

(angl. Forward Stepwise (Wald)), kuria siekta i siai kinti, kuria siekta i siai kinti, kurie

kintamieji geriausiai prognozuoja tikimyb  kad bet kurios skeleto srities Z lygmuo bus

–2,0.  Pa ym jus Z lygmen -2,0 vienetu, o Z lygmen  >-2,0 nuliu, logistin s

regresijos modelis prognozuos vykio, kad koduotas kintamasis gis vienet , tikimyb ,

kuri pa ym taθ . Z lygmuo -2,0 bent vienoje tirtoje skeleto srityje nustatytas 43 SpA

sergantiesiems (31,6 proc. visos sergan  SpA grup s).  pa ingsnin s logistin s

regresin s analiz s model traukti visi iame darbe analizuoti kintamieji:am ius, lytis,

KMI, eimin  l  anamnez , atskiros SpA grup  sudaran ios ligos, s nari  pa eidimo

tipas ir fizinis aktyvumas; ligos trukm  nuo simptom  prad ios ir nuo diagnoz s

nustatymo; jud jimo funkcij  vertinantys rodikliai – BAS-B, BASFI, SVK-S,

modifikuotas ober‘o testas, oninis pasilenkimas, tarpkulk nelinis atstumas bei

atstumas tarp ausies kramplio ir sienos; ligos aktyvumo rodikliai – ENG, CRB, BASLAI

ir gydytojo reumatologo nustatytas ligos aktyvumas; kumuliacin  gliukokortikoid  doz

ir TNF-  blokatori  vartojimas. vykio θ  tikimybei logistin s regresijos modelyje

reik mingais kintamaisiais i liko: gydytojo reumatologo nustatytas vidutinis bei didelis

ligos aktyvumas, ma as KMI ir teigiama eimin  l  anamnez . Atlikus analiz

paai jo kad, remiantis iuo modeliu, teisingos bet kurios skeleto srities Z lygmens -

2,0 tikimyb s nustatytos 75,7 proc. respondent .
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VADOS

1. Sergan  spondiloartropatijomis KMT (vertinant g/cm2 ir Z lygmeniu) nesiskiria nuo

sergan  reumatoidiniu artritu ir yra reik mingai ma esnis nei kontrolin s grup s

tiriam  KMT ir stuburo juosmenin je, ir launikauli  proksimalin se dalyse.

2. Pana s KMT poky iai stuburo juosmenin je ir launikauli  proksimalin se dalyse

dingi sergantiesiems vairiomis spondiloartropatij  grup s ligomis.

3. Sergant spondiloartropatijomis, KMT ma jimas nepriklauso nuo vyraujan io s nari

pa eidimo tipo.

4. KMT poky ius geriau atspindi spondiloartropatijos trukm , skai iuojama ne nuo

klinikin s diagnoz s nustatymo momento, bet nuo pirm  ligos simptom  pasirei kimo.

Ry ys tarp ligos trukm s ir KMT poky  stubure bei launikauli  proksimalin se dalyse

yra nevienodas: ilg jant ligos trukmei, launikauli  KMT (vertinant g/cm² ir Z lygmeniu)

ma ja, o stubure did ja.

5. Vidutinis ir didelis spondiloartropatijos aktyvumas, kur  nustat  gydytojas reumatologas,

turi takos stuburo juosmenin s ir launikauli  proksimalini  dali  KMT ma jimui.

Ligos aktyvumo, vertinto  tik pagal vienkartinai nustatytus rodiklius - ENG rodmen ,

CRB koncentracij  kraujyje ir BASLAI klausimyno rezultat , taka KMT ma jimui,

sergant spondiloartropatijomis, nenustatyta n  vienoje tirtoje skeleto srityje.

6. KMT ma jimas (vertinant g/cm2 ir Z lygmeniu) ir stuburo juosmenin je, ir launikauli

proksimalin se dalyse susij s su sergan iojo spondiloartropatija jud jimo funkcijos

suma jimu. Ry  tarp jud jimo funkcijos suma jimo ir KMT poky  visose tirtose

skeleto srityse: stubure (KMT vertinant g/cm2) ir launikauliuose (KMT vertinant g/cm2

ir Z lygmeniu) tiksliausiai atspindi tarpkulk nelinio atstumo matmuo – ma iausi

launikauli  proksimalini  dali  KMT rodmenys i matuojami, kai stuburo paslankumas

pagal  matmen vertintas sunkiu suma jimo lygiu.

7. Gliukokortikoid  kumuliacin  doz  reik mingai neigiamai susijusi su KMT poky iais

stuburo juosmenin je ir launikauli  proksimalin se dalyse: did jant gliukokortikoid

kumuliacinei dozei, stuburo ir launikauli  KMT ma ja. Statisti kai reik ming  KMT

(vertinant g/cm2 ir Z lygmeniu) skirtum  tarp TNF-  blokatoriais gydyt  ir negydyt

sergan  spondiloartropatijomis nenustatyta n  vienoje tirtoje skeleto srityje.
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PRAKTIN S REKOMENDACIJOS

1. KMT tyrim  sergantiesiems SpA patariama atlikti tais atvejais, kai yra visi trys i

veiksni :

a. Reguliariai konsultuojantis gydytojas reumatologas nustat  vidutin  arba didel

ligos aktyvum .

b. Ma as KMI.

c. Teigiama eimin  OP l  anamnez .

2. Suma jus  bet kurios skeleto srities KMT sergantiesiems SpA reik tarti, jei yra

bent vienas i  veiksni :

a. Reguliariai konsultuojantis gydytojas reumatologas nustat  vidutin  arba didel

ligos aktyvum .

b. Sunkus stuburo paslankumo suma jimas, vertintas pagal tarpkulk nelinio

atstumo matmen , t. y. atstumas tarp maksimaliai atitraukt  koj  vidini

kulk neli  yra < 70 cm.

c. Pacientas yra suvartoj s daugiau kaip 10 g gliukokortikoid .

3. Stuburo juosmenin s dalies KMT tyrimo DXA metodu d l galim  „tariamai

geresni “ stuburo KMT rodmen nerekomenduojama atlikti, kai nuo SpA

simptom  pasirei kimo pra  daugiau kaip 100 m n.

iuo atveju KMT tyrim  DXA metodu rekomenduojame atlikti launikauli

proksimalin se dalyse.

4. Pasirei kus pirmiesiems SpA b dingiems simptomams, reikia taikyti kaulinio audinio

demineralizacij  l tinan ias prevencines priemones, siekiant apsaugoti

sergan iuosius nuo KMT ma jimo progresavimo ir kaul  l .

5. BASFI, BAS-B, BASLAI klausimynai lietuvi  kalba atitinka jiems keliamus

psichometrinius patikimumo, pagr stumo reikalavimus ir tinka SpA moksliniams

tyrin jimams ir klinikiniam vertinimui atlikti.
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