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Abstract---Chronic kidney disease is a chronic impairment in the
structure or function of the kidney. (eg, glomerular filtration rate
[GFR] <60 mL/min/1.73 m2 or albuminuria 230 mg per 24 hours) for
more than 3 months.Renal osteodystrophy is a change in bone
morphology in CKD patients, and it is one marker of the skeletal
component of the systemic condition of chronic kidney disease
mineral bone disease (CKD-MBD) that can be quantified using
histomorphometry on bone biopsies chronic kidney disease mineral
bone disease (CKD-MBD) defines a complex syndrome of renal

osteodystrophy, mineral disorders and cardiovascular disease

patients with chronic kidney disease. The study was a case —control
design which conducted in Dialysis Unit in AL-Mahmoodia General
Hospital and ALyarmook Teaching Hospital in Baghdad. This study
was carried out in private laboratories between September 2021to
march 2022. In this investigation,the total subjects were 90, the
patient group was Consist of 45 Hemodialysis (HD) (CKD) ( 18 males
and 27 females). This study was showed most age of CKD cases, was
(41-65) years. The results referred to the increased levels,
Osteoprogestrin  (OPG), Parathyroid hormone (PTH), alkaline
phosphatase (ALP) and phosphorus in CKD patients with highly
significant differences (P<0.01) when compared with control group,
while there were decrease in calcium and albumin in patient group
(P<0.01). The bone metabolism biomarkers are increased in CKD
patients who complicated to renal osteodystrophy (ROD) and chronic

kidney disease mineral bone disease CKD-MBD.
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Introduction

Chronic kidney disease is a clinical condition caused by a permanent alteration in
kidney function and/or Structure. It is characterised by its irreversibility as well
as its gradual and steady progression(1).Is defined as a chronic impairment in the
structure or function of the kidney. (eg, glomerular filtration rate [GFR] <60
mL/min/1.73 m?2or albuminuria 230 mg per 24 hours) for more than 3
months(2, 3). Renal osteodystrophy is a change in bone morphology in CKD
patients, and it is one marker of the skeletal component of the systemic condition
of chronic kidney disease mineral bone disease (CKD-MBD) that can be
quantified using histomorphometry on bone biopsies (4). Chronic kidney disease
mineral bone disease (CKD-MBD) defines a complex syndrome of renal
osteodystrophy, mineral disorders and cardiovascular disease in patients with
chronic kidney disease. (5) Characteristics of CKD-MBD Inappropriate
parathyroid hormone (PTH), phosphorus, calcium, vitamin D metabolism,Defects
in bone metabolism, mineralization, volume linear growth, or strength ,soft-tissue
calcifications (vascular calcifications). The most prevalent consequences
associated with CKD-MBD are uremic vascular calcification and osteoporosis (0,
7).

Osteoprotegerin (OPG) OPG is generally considered to be a secreted soluble
receptor and is produced by many different tissues and cell types including
osteoblasts.it has key roles in bone biology and the immune system(8). The role of
OPG is used as a decoy receptor for RANKL and inhibitor of osteoclastogenesis.
Osteoprotegerin (OPG) is a glycoprotein that belongs to the tumor necrosis factor
receptor superfamily(9). Serum, plasma EDTA, citrate, and heparin samples can
all be tested for OPG. Sandwich ELISA techniques for evaluating OPG are
commercially available and use monoclonal capture and polyclonal detection
antibodies. However, further evidence is needed to support the clinical utility of
serum OPG as a biomarker for assessing bone disease activity (10).

In individuals with renal illness, OPG might be a biomarker. Circulating OPG
levels are higher in CKD patients on predialysis, dialysis, and transplant, and
they may indicate vascular calcification development and patient survival.
Circulating OPG, on the other hand, is reduced in nephrotic syndrome. Despite
the link between high OPG levels and illness, experimental functional data shows
that OPG may be beneficial in renal disease and vascular damage in the context
of uremia. Thus, tissue injury causes an increase in OPG, whereas OPG may
protect against tissue harm(11). Osteoblasts mediate osteoclastogenesis by
expressing the membrane-associated cytokine receptor activator of nuclear factor-
kappa B ligand (RANKL). Osteoprotegerin (OPG) is a soluble RANKL decoy
receptor that is primarily generated by osteoblasts and inhibits the RANKL-
RANKL receptor interaction, hence preventing osteoclast development and
osteoclastic bone resorption(12, 13).
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Materials and Method

The study was a case —control design which conducted in Dialysis Unit in AL-
Mahmoodia General Hospital and ALyarmook Teaching Hospital in Baghdad. This
study was carried out in private laboratories between September 2021to march
2022. In this investigation,the total subjects were 90, the patient group was
Consist of 45 Hemodialysis (HD) (CKD) ( 18 males and 27 females). All patients
were diagnosed by a specialist physician when they attended to heamodialysis
Unit at alyarmouk Teaching Hospital and almahmmodia general hospital, control
group consist of 45 healthy individuals (27 females and 18 males). The levels of
alkaline phosphatase (ALP) activity,calcium ,albumin and phosphrouse in serum,
were determined by spectrophotometric method. Serum OPG,parathyroid PTH
level were estimated by sandwich ELISA technique

Results

This study was showed most age of CKD cases, was (41-65) years.as seen in
figure (1). The mean * SD of OPG levels for CKD patients and control (219.54
+56.31, 4.88 +0.61 ng/mlL) respectively and P-value 0.0001 as showed in table (1)
& figure (2), and The mean * SD of ALP levels for CKD patients and control
(381.71 £ 46.62, 86.37 = 4.46 U / L) respectively , P-value 0.0001 as showed in
table (1) . But the mean * SD of PTH levels for CKD patients and control (858.03
+42.62, 613.84 £23.12), P-value 0.0001 as showed in table (1) .while table (2) and
figure (3) represents The mean * SD of calcium, phosphorus and albumin levels
for CKD patients and control respectively (7.34 + 0.16, 8.98 * 0.08mg/dl, 6.46 *
0.36, 2.68 £ 0.03 mg/dl, 3.72 £ 0.07, 4.47 £ 0.05g/dl). Predictor of OPG CKD-MD
patients form controls Groups Figure (4) shows the ROC curve between well CKD-
MD patients and controls. The test revealed that the area under the curve (AUC)
was 0.962 (standard error) 0.18, 95 % CI = 0.92 - 0.99, p=0.0003. The sensitivity
and specificity of the test at the cut-off value of = 26.9 ng/mL were 88.4% and
75.6%, respectively, indicating a fair discriminative value.

Disribution of age group in

pateint
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m 30-40
41-55
M 56-65
W >65

Figure 1. distribution of age groups in CKD patients
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Table 1

Comparison between patients and control in OPG, ALP, and PTH

Mean + SE
Group OPG (ng/mL) ALP (U/1) | PTH (pg/ml)
Patients 219.54 £56.31 381.71 + | 858.03 +42.62
46.62
Control 4.88 +£0.61 86.37 + ] 613.84 £23.12
4.46
T-test 111.93 ** 93.081 ** | 96.375 **
P-value 0.0003 0.0001 0.0001
** (P<0.01).
P-value 0.0001
250
200
Q 150
@)
100
50
0
Patients Control
Figure 2. OPG levels in CKD patients & control
Table 2
Comparison between patients and control in Ca, P and Albumin
Mean + SE
Group Ca (mg/ dl) P (mg/dl) Alb (g/dl)
Patients 7.34+£0.16 6.46 £ 0.36 3.72 £ 0.07
Control 8.98 £ 0.08 2.68 £ 0.03 4.47 £ 0.05
T-test 0.373 ** 0.738 ** 0.177 **
P-value 0.0001 0.0001 0.0001
** (P<0.01).
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Figure 3. show differences between patients and control in calcium, phosphorus

and albumin
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Figure 4. Criterion values and coordinates of the ROC curve analysis for OPG as

Discussion

differentiating patients from control subject

In the current study ,OPG levels increase in CKD Patients with highly significant
differences (P<0.01). OPG is also implicated in metabolic bone disease and may
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have a role in CKD prognosis (14). OPG levels are higher in patients with chronic
renal disease(15). this result was agreed with some study in which serum OPG
levels are raised in individuals with chronic renal disease, with the goal of
predicting kidney function decline(16). the present study revealed that
Parathyroid hormone (PTH)highly increased in CKD patients significant
differences (P<0.01) when compared with control group, Fibroblast growth factor
23 (FGF23) and parathyroid hormone (PTH) are hormones that regulate renal
phosphate excretion and vitamin D metabolism. As renal function diminishes in
chronic kidney disease (CKD), circulating FGF23 and PTH concentrations rise.
(17)

Secondary hyperparathyroidism is a component of the chronic kidney disease-
related mineral and bone disorders (CKD-MBD) complex, and it is associated with
rapid bone turnover, ectopic calcification, and higher cardiovascular mortality.
(18). This study showed phosphorus,alkaline phosphatase were higher
significantly increased in patient group compare with healthy control where
(P<0.01), renal osteodystrophy in a CKD patient, could result in a considerable
rise in the ALP bone isoenzyme (b-ALP) This contributed to elevated ATLP levels in
the blood. Actually, Higher ALP levels have been linked to an increased risk of
mortality. in pre-dialysis CKD in addition to patients undergoing constant
haemodialysis (19) Combination of elevated alkaline phosphatase with high PTH
indicated a effective diagnostic predictive value of high-turnover bone disease (20).
The biochemical changes of CKD-MBD include raised fibroblast growth factor-23
(FGF23) and parathyroid hormone (PTH), declined (1,25D), raised serum P, and
decreased serum Ca. (21) Albumin was significantly (p < 0.01) lower in CKD
compared to control. Albumin is commonly considered as a nutritional status-
assessing biological marker. Hypoalbuminemia can be caused by a variety of
factors, including lossing via gastrointestinal tract or the kidney (22).

Conclusion

Our findings suggest that Patients with CKD had greater levels of OPG, ALP,
parathyroid hormone, and Phosphors ,The OPG, ALP and parathyroid hormone
have a Beneficial association.to indicates bone mineralization status. OPG, could
be used as a prognostic marker in individuals with chronic kidney disease to
predict the development of bone mineral disease,The high prevalence of CKD in
middle & old age, CKD patients were lower plasma Ca & albumin than healthy
controls,which negatively correlated with disease activity

Ethical Clearance

The Research Ethical Committee at scientific research by ethical approval of Both
environmental and health and higher education and scientific research ministries
in Iraq.

References

1. Ammirati AL. Chronic kidney disease. Revista da Associacdo Médica
Brasileira. 2020;66:s03-s9.



10.

11.

12.

13.

14.

15.

16.

17.

18.

353

Chen TK, Knicely DH, Grams ME. Chronic Kidney Disease Diagnosis and
Management: A Review. JAMA. 2019;322(13):1294-304.

Cockwell P, Fisher L-A. The global burden of chronic kidney disease. The
Lancet. 2020;395(10225):662-4.

Moe SM. Renal Osteodystrophy or Kidney-Induced Osteoporosis? Current
osteoporosis reports. 2017;15(3):194-7.

Brandenburg V. [What's new in CKD-MBD?]. Deutsche medizinische
Wochenschrift (1946). 2020;145(16):1170-3.

Hou YC, Lu CL, Lu KC. Mineral bone disorders in chronic kidney disease.
Nephrology (Carlton, Vic). 2018;23 Suppl 4:88-94.

Sprague SM, Martin KJ, Coyne DW. Phosphate Balance and CKD-Mineral
Bone Disease. Kidney International Reports. 2021;6(8):2049-58.

Greenhill C. Osteoprotegerin sources examined. Nature reviews
Endocrinology. 2020;16(12):678.

Verbovoy AF, Tsanava IA, Mitroshina EV, Sharonova LA. [Osteoprotegerin is a
new marker of cardiovascular diseases|. Terapevticheskii arkhiv.
2017;89(4):91-4.

Sieklucka B, Pawlak D, Domaniewski T, Hermanowicz J, Lipowicz P, Doroszko
M, et al. Serum PTH, PTH1R/ATF4 pathway, and the sRANKL/OPG system in
bone as a new link between bone growth, cross-sectional geometry, and
strength in young rats with experimental chronic kidney disease. Cytokine.
2021;148:155685.

Montafniez-Barragan A, Goémez-Barrera [, Sanchez-Nino MD, Ucero AC,
Gonzalez-Espinoza L, Ortiz A. Osteoprotegerin and kidney disease. Journal of
nephrology. 2014;27(6):607-17.

Udagawa N, Koide M, Nakamura M, Nakamichi Y, Yamashita T, Uehara S, et
al. Osteoclast differentiation by RANKL and OPG signaling pathways. Journal
of bone and mineral metabolism. 2021;39(1):19-26.

Kaminska J, Stopinski M, Mucha K, Pac M, Golebiowski M, Niewczas MA, et
al. Circulating Osteoprotegerin in Chronic Kidney Disease and All-Cause
Mortality. International journal of general medicine. 2021;14:2413-20.

Huang Q-x, Li J-b, Huang X-w, Jiang L-p, Huang L, An H-w, et al. Circulating
osteoprotegerin levels independently predict all-cause mortality in patients
with chronic kidney disease: a meta-analysis. International Journal of Medical
Sciences. 2019;16(10):1328.

Carrillo-Lépez N, Martinez-Arias L, Fernandez-Villabrille S, Ruiz-Torres MP,
Dusso A, Cannata-Andia JB, et al. Role of the RANK/RANKL/OPG and
Wnt/B-catenin systems in CKD bone and cardiovascular disorders. Calcified
tissue international. 2021;108(4):439-51.

Ameen ZA, Ali SH. Effects of Aldosterone, Osteoprotegerin and Fibroblast
Growth Factor-23 and Some Biochemical Markers in Chronic Kidney Disease
Patients (Stage II-IV) among Patients with or without Cardiovascular Events.
Iraqi Journal of Pharmaceutical Sciences (P-ISSN: 1683-3597, E-ISSN: 2521-
3512). 2018:150-8.

Zeng S, Querfeld U, Feger M, Haffner D, Hasan AA, Chu C, et al. Relationship
between GFR, intact PTH, oxidized PTH, non-oxidized PTH as well as FGF23 in
patients with CKD. The FASEB Journal. 2020;34(11):15269-81.

Haffner D, Leifheit-Nestler M. Treatment of hyperphosphatemia: the dangers
of aiming for normal PTH levels. Pediatric Nephrology. 2020;35(3):485-91.



354

19. Latiwesh OB, Younis MY, Shakila S, Abdulmalik F, Alammari JA, Min Y, et al.
Hepatic enzymes changes in chronic kidney disease patients-a need for
modified reference values. J Evolution Med Dent Sci. 2018;7:1949-54.

20. Cohen-Solal M, Funck-Brentano T, Torres PU. Bone fragility in patients with
chronic kidney disease. Endocrine Connections. 2020;9(4):R93-R101.

21. Hill Gallant KM, Spiegel DM. Calcium balance in chronic kidney disease.
Current osteoporosis reports. 2017;15(3):214-21.

22.Gounden V, Vashisht R, Jialal I. Hypoalbuminemia. 2018.



