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SUMMARY - The incidence of bone fractures is several times higher in haemodialysis (HD)
patients than in the general population. FRAX is a fracture risk evaluation tool and shows a 10-year
probability of bone fracture. The aim of this study was to evaluate the FRAX score in haemodialysis

patients.

The study included 214 HD patients (81 female). We used the following calculation tool:
https://www.sheffield.ac.uk/FRAX/?lang=cr. Increased risk for major fracture (MF) was defined as

FRAX > 20% and for hip fracture (HF) > 3%.

If renal osteodystrophy (ROD) is defined as primary osteoporosis, the average FRAX value for

MF is 7.4 + 6.4% and for HF 3.5 + 4.1%, and as secondary osteoporosis, the average FRAX value for
MEF is 10.3 = 8.4 %, for HF 5.4 + 5.9%. 13.6% of patients or 49.1% had an increased risk for MF
or HF if ROD was defined as secondary osteoporosis. If it was defined as primary osteoporosis, the
results were 7.1% for MF or 39.2% for HF. In women, FRAX values were significantly higher for both

HF and MFE.

According to our preliminary results, a large number of patients have an increased FRAX score
risk, especially if we define ROD as secondary osteoporosis. The FRAX score is higher in women.
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Introduction

Renal osteodystrophy (ROD) is a common com-
plication of chronic kidney disease (CKD). Bone frac-
tures are very often a consequence of ROD. Therefore
identifying individuals at risk is an unmet need.

FRAX is a known tool for assessing the risk of
bone fractures in patients with primary osteoporosis.
Several studies have shown that the FRAX tool may
also help assess the risk of bone fractures in patients

with CKD. **
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We present preliminary results of FRAX results in
haemodialysis patients. The goal of our study was to
evaluate the FRAX score in a cohort of haemodialysis
patients and to evaluate the difference between female
and male patients. Also, we wanted to see if there is
any difference if we define ROD as primary or second-
ary osteoporosis.

Patients and methods

We conducted an observation as a cross-sectional
multicentre study. Our cohort consisted of 218 hae-
modialysis patients (81 female), all of them aged 20
years and older. After the approval of the local ethics
committee, all patients signed informed consent. Ten-
year probability of a major fracture, i.e. spine, forearm,
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hip, or shoulder (MF) and hip fracture (HF), were cal-
culated using the Croatian version of the FRAX calcu-
lator without bone densitometry. (https://www.shef-
field.ac.uk/FRAX/tool.aspx?lang=cr). First, we have
defined renal osteodystrophy as primary osteoporosis,
and after that, as secondary osteoporosis, i.e. ROD as a
disorder strongly associated with osteoporosis. In-
creased risk for MF was defined as FRAX > 20% and
for HF > 3%.

Descriptive statistics were used for baseline demo-
graphic information. Most of the variables did not fol-
low the normal distribution, and therefore the statis-
tics were non-parametric. Numerical results were pre-
sented as means with standard deviations, median
values and ranges, and categorical variables as count
(percent).

Results

The baseline characteristic of our cohort is de-
scribed in Table 1. Altogether, 81 female and 137 male
haemodialysis patients from three dialysis centres were
included.

If ROD is defined as primary osteoporosis, the av-
erage FRAX value for MF is 7.4 + 6.4% and for HF
3.5 + 4.1%, and as secondary osteoporosis, the average
FRAX value for MFis 10.3 = 8.4%, for HF 5.4 + 5.9%.
13.6% of patients or 49.1% had an increased risk for
MEF or HF if ROD was defined as secondary osteopo-
rosis. If defined as primary osteoporosis, the increased
risk of fracture was in 7.1% of patients for MF and
39.2% for HF.

If we define ROD as secondary osteoporosis, there
is a statistically significant higher risk for MF and HF.
(Table 2.)

In females, FRAX values were significantly higher
for both HF and MF. (Table 3) The result for HF was
8.5 + 7.6% for MF and 15.9 + 10.4% as secondary os-
teoporosis, and 4.8 = 5.2 for HF, and 10.3 + 8.2% for
ME; as primary osteoporosis. (p<0.001 to male popula-
tion). Over 6 months, we recorded fractures in two pa-
tients.

Both had a FRAX>20% for MF and >3% for HF.

Discussion

Renal osteodystrophy is a part of a more severe en-
tity, chronic kidney disease mineral and bone disorder
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Table 1. Baseline characteristics of 218 patients included
in the study

Mean [SD | Number | %

ﬁ%lzgoe(iirzysis 67.3 143

. 7.4 53
vintage (years)
Body weight (kg) 74.4 1177
Body height (cm) 169 |11
BMI (kg/m2) 26.08 |5.53
FRAX, MF, (SO) 103 |84

FRAX, HF, (SO) 54 |59

FRAX, MF, (PO) 74 6.4

FRAX, HF (PO) 3.5 |41

ME, (SO) NO 185 86.4%
YES 29 13.6%
ME, (PO) NO 197 92.9%
YES 15 7.1%
HF, (SO) NO 109 50.9%
YES 105 49.1%
HF, (PO) NO 129 60.8%
YES 83 39.2%

PO, primary osteoporosis, SO secondary osteoporosis, MF major
fractures, HF hip fractures.

Table. 2. Change in FRAX score according to whether
the secondary osteoporosis parameter was included

SO PO P
MF 10.3 + 8.4 74+ 6.4 <0.001
HF 54+59 35+41 <0.001

ME, major fractures, HF hip fractures primary osteoporosis,
SO secondary osteoporosis
P — Wilcoxon paired test

(CKD-MBD).! Vascular and soft tissue calcification,
left ventricular hypertrophy, cardiovascular disease,
bone disease, and bone fractures are the clinical mani-
festation of CKD-MBD.> A lot of data shows that in
CKD patients, the prevalence of bone fractures is
much higher than in the general population. Based on
experimental and clinical data, there is no doubt that
bone strength is impaired in CKD patients. Both parts
of bone strength, i.e., bone quality determined by bone
turnover, bone microarchitecture, bone microdamage,
bone collagen properties and bone quantity, trabecular,
and cortical bone density, are impaired in CKD.*7 It is
clear why the incidence and prevalence of bone frac-
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Table 3. Differences in parameters by gender (a comparison made by Mann-Whitney test)

Gender
Female Male
Mean SD Number |N % Mean SD Number |N % p*

Age (years) 69.1 14.5 66.2 14.2 0.056
Haemodialysis
vintage (years) 7.8 5.5 7.1 4.2 0.92
Body weight (kg) |67.5 16.4 78.6 17.1 <0.001
Body height (cm) 160 9 174 9 <0.001
BMI (kg/m2) 26.46 6.38 25.86 4.96 0.951
FRAX, MF,(SO) |15.9  |10.4 6.8 42 <0.001
FRAX, HF, (SO) |8.5 7.6 3.5 3.4 <0.001
FRAX, MF,(PO) |103 |82 5.7 42 <0.001
FRAX, HF, (PO) |48 52 26 2.9 0.009
MF (SO) NO 53 65.4% 132 99.2%

YES 28 34.6% 1 0gw |00
MF (PO) NO 70 86.4% 127 96.9% 0.202

YES 11 13.6% 4 3.1% )
HF (SO) NO 27 33.3% 82 61.7%

YES 54 66.7% 51 3830 | 000
HF (PO) |NO 38 46.9% 91 69.5% | oo

YES 43 53.1% 40 30.5% )

*Mann-Whitney test, PO, primary osteoporosis, SO secondary osteoporosis, MF major fractures, HF hip fractures.

tures in CKD is high.*The incidence of bone fractures
is increased from the early stages of CKD to the end
stage, i.e., dialysis. In a retrospective analysis of 9041
incident dialysis patients, Iseri K. et al. identified the
crude incidence rate of major fractures 17/1000 and
after dialysis initiation 24/1000 patient-years.’ In the
study of Matias PJ et al., an incidence rate of 31/1000
persons-years was observed in 341 prevalent haemodi-
alysis patients.”” In Croatian surveys, in 31 out of 767
prevalent haemodialysis patients, a total of 36 bone
fractures were observed.? Therefore, it is imperative to
predict bone fractures in these high-risk patients. Bone
mineral densitometry (BMD) is the gold standard in
diagnosing osteoporosis and predicting bone fractures
in the general population. In ROD, all components of
bone strength are impaired, not only bone density.”*
There are some studies that show that BMD could be
useful for fracture risk prediction in CKD, even more
in predicting mortality. But some questions remain
unanswered. At this moment, we do not know what is
the best method for bone densitometry and at which
part to measure density. It is known that in severe hy-
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perparathyroidism, cortical bone loss is more ex-
pressed. 1! Bone biopsy is the gold standard in the
evaluation of the ROD. With bone biopsies, measure-
ments of the turnover, mineralization, and volume,
markers of bone quality, are made. There are three
types based on the above measurements: high or low
turnover, and mixed. Fracture rates among these types
are not consistent.'*

FRAX is a well-known computer-based tool to
evaluate fracture risk. FRAX assesses the 10-year
probability of fractures. The output of FRAX is the 10-
year probability of the major osteoporotic fractures:
hip, spine, humerus, or forearm, and the 10-year prob-
ability of hip fracture. Risk is calculated from age, body
mass index, history of previous fractures, smoking, al-
cohol consumption, glucocorticoid use, and causes of
secondary osteoporosis. Femoral neck densitometry
can be optionally input in the calculation.” There are
controversial results of fracture risk prediction by
FRAX in ROD.* Recently Whitlock RH and co-au-
thors, among more than 10099 patients, between them
2154 with CKD stage 3 (¢GFR 30-60 ml/min/1.73m2)
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and 540 CKD stage 4-5 (eGFR <30ml/min/1.73m2)
find a stringer relationship between FRAX and major
fractures in patients with CKD than in those with pre-
served kidney function.* Previously Jamal SA et al
found, among 353 subjects, that FRAX was able to
discriminate fracture status.'” Very recently, two Polish
groups have shown a value of FRAX in predicting
bone fractures in haemodialysis patients. In one centre,
Brunelova L and co-authors described that apart from
other factors, a high FRAX score for major fractures
was associated with low-trauma fractures.!® Two stud-
ies by Przedlacki ] and his group have shown that
FRAX enables good assessment of major fracture in
haemodialysis patients and that the FRAX prognostic
threshold for identifying an increased risk of major
bone fractures in haemodialysis patients is >5%. **°

In the end, there is a very interesting study by
Hayashi T et al. In the prospective study in 252 hae-
modialysis patients, they find that among Japanese
haemodialysis patients, the FRAX levels were useful
for predicting death.?

In our study, we have investigated the FRAX score
in prevalent dialysis patients. First, we want to explore
two options, i.e., to calculate the risk fractures score for
ROD as primary osteoporosis or to use other options
for secondary osteoporosis. However, CKD is not on
the list of secondary osteoporosis in the FRAX com-
puter program. In our group of patients, the FRAX
score is higher for hip fractures and major fractures if
we accept ROD as secondary osteoporosis. Also, the
risk score was higher in the female group of patients.

Based on our first, very preliminary results, we
think that the FRAX score could be used in haemodi-
alysis patients. At least a high score should encourage
us to improve mineral and bone disorder therapy in
haemodialysis patients. It is a simple method without
cost and takes just a bit of time. We will continue to
follow up with our patients to see the correlation be-
tween FRAX score and the prevalence of fragility frac-
tures in the future.
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FRAX U BOLESNIKA NA HEMODJALIZI - PRELIMINARNI REZULTATTI

Drasko Pavlovié, Sonja Dits, Dijana Knezevic Strinavié, Slava Doko, Ivancica Hrsak i Boris Kudumija

Utestalost prijeloma kosti nekoliko je puta ve¢a u bolesnika na dijalizi (HD) nego u ostaloj populaciji. FRAX je alat za
evaluaciju rizika prijeloma i prikazuje 10-godi$nju vjerojatnost prijeloma kosti. Cilj rada je evaluacija vrijednosti FRAX u
bolesnika na hemodijalizi.
U ispitivanje je uklju¢eno 214 HD bolesnika (81 Zena). Rabili smo alat za izraun: https://www.sheflield.ac.uk/
FRAX/?lang=cr. Poviseni rizik za velike prijelome (VP) definiran je kao FRAX > 20 %, a za prijelom kuka (PK) > 3 %.
Ako renalnu osteodistrofiju (ROD) definiramo kao primarnu osteoporozu, prosje¢na FRAX vrijednost za VP je 7,4+6,4
% a za PK 3,5+ 4,1 %, a kao sekundarnu osteoporozu prosje¢na FRAX vrijednost za VP je 10,38,4 %, za PK 5,4+ 5,9 %,
13,6 % bolesnika odnosno 49,1 % imalo je poviSeni rizik za VP odnosno PK ako je ROD definiran kao sekundarna, a kao
primarna osteoporoza 7,1 % za VP odnosno 39,2 % za PK. U Zena FRAX vrijednosti su bile znacajno vise za PK i VP,
8,5+7,6 % odnosno 15.9 + 10,4 %, kao sekundarna, te 4,8 = 5,2,1 10,3+8,2 % kao primarna osteoporoza.

Prema preliminarnim rezultatima veliki broj bolesnika ima poviSene vrijednosti FRAX-a, posebno ako ROD definiramo

Kljuéne rijeci: FRAX, hemodijaliza, prijelom kosti
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