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Abstract:

Introduction: Osteocalcin (OC) is an important protein hormone in bone metabolism. OC levels have
been impacted in children who exhibit nephrotic syndrome (NS), which is defined by inflammation and
protein loss in urine.

Aim of the study: To assess the serum osteocalcin (S-OC) level in children diagnosed with NS.
Methods: | conducted a systematic examination of 975 children.

Results: A review of 10 studies, which included 975 children, determined remission as the lack of albumin
in three early morning repeated samples of urine (or proteinuria <4 mg/m2/h). Regular recurrence was
defined as experiencing two or more relapses within the initial half-year or encountering over three in a
full year. Occasional recurrence was described as having less than 2 recurrences in 6 months after initial
improvement or < 4 relapses in each following year. A tolerance on steroids was detected by two
consecutive relapses throughout alternate-day steroid utilization or during 14 days of steroids. Steroid-
Resistant NS is the inability to achieve recovery after 28 days of 2 mg/kg/day of prednisolone.

Conclusions: The increase in OC levels depends solely on the dosage of glucocorticoids GC given, not on
the particular kind of GC prescribed. This could have importance in a clinical setting and could help reduce
bone-related side effects. When vitamin D supplementation is provided, the utilization of multiple courses
of steroid therapy usually has no impact on height as a growth parameter. It is not recommended to utilize
OC as a screening tool in children on steroids, as the rise in serum levels might occur due to either bone
turnover or formation.
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1. Introduction

Nephrotic  syndrome (NS) is
identified by high protein in urine, low
albumin levels, increased cholesterol levels,

and overall swelling [1].

The biochemical changes induced by
kidney disease and therapy with steroids
may increase the likelihood of turnover of

bone in diseased children [2].

In prior research, steroid therapy can
impact bone mineral density (BMD) on
certain markers, specifically within the
initial three months of starting treatment.
The markers show a notable decrease in ca
levels in comparison to the levels at the start

of treatment [3].

Following the initiation of treatment,
the urine calcium/creatinine ratio (Ca/Cr)

and serum alkaline phosphatase ALP mean

2. Methods

2.1. Literature search

Following the Preferred Reporting
Items for Systematic Reviews (PRISMA)
guidelines, this systematic review was
carried out. A literature search for potential

studies published was conducted utilizing

values show a notable increase compared to

baseline levels [4].

Osteocalcin (OC) is a peptide found
in the bone matrix that is non-collagenous
and has a high amount of glutamate. It
consists of 49 amino acids and weighs
approximately 5800 kDa [5].

OC functions to impede the bones'
mineralization. It prevents the calcium salt
deposits in completely saturated solutions.
Bone-specific ALP and OC serum levels

indicate osteoblast cell activity [6].

Increasing turnover of bone and
decreased levels of OC occur in those
receiving anti-resorptive treatments like
bisphosphonates or HRT, typically within 3
to 6 months of starting the therapy. Lower-
level phases show positive reaction to

therapy [7].

PubMed, Web of Science, Cochrane, and

Scopus.

The analyzed publications were
sourced from research performed on the
Web of Science database in August 2024.
Throughout the initial search, the
included

requirements selecting  the
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document type as ‘article’, with ‘Osteocalcin’
in the topic and 'Childhood NS ' in the title.
More research was carried out utilizing the
criteria of document type ‘article’ and the
search terms 'Osteocalcin’ and ‘bone
turnover," or 'nephrosis' and 'steroids' in the
topic. The searches were conducted to
collect articles on OC in diseased children

3. Results

3.1. Search results and study selection

A PRISMA diagram is demonstrated
in Figure 1. A 312 records were determined.
After the removal of duplication, 287
records were kept out of the total of 312
records based on title and abstract. The
eligibility of ten full-text articles was
evaluated. The remaining papers from ten
studies were eligible, while three did not
match our research criteria (n=2: ineligible

outcome; n=1 animal study).

having NS, resulting in the adoption of

broader search terms.

2.2. Bias risk assessment, quality, and

credibility of involved studies

The author evaluated the involved
studies for quality and bias risk, including

utilizing the Newcastle-Ottawa Scale.

3.2. Included papers Characteristics

The included papers are reported in
Table 1. Most (2/7) were based on Egypt
samples. One paper each from the US,
Canada, Poland, the UK, and Indonesia
comprised the remaining papers. The seven
studies reported 370 subjects, all had been

diagnosed with NS.
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Included

[ Identification of studies via databases and registers

Records identified from™:
PubMed (n = 200)
Cochrane (n = 15)
WoeS (n=17)
Scopus (n = 80)

!

Records screened

(n = 287)
.

Reports assessed for eligibility

(n=10)
'

Studies included in review
(n=7)

Records removed before

screening:

Duplicate records removed

(n=25)

Records excluded
(n=277)

Reports excluded: 3
Animal study (n= 1)
Mot our outcomes (n = 2)

Figure 1: A PRISMA flow chart.

Table 1: Summary of involved studies.

i Exclusion
Study ID Location Stuc_ly Study . In-clusilon o Conclusion
Design Population  criteria criteria
e Patients with e NS cases who are on long-

e Steroid- renal term steroid usage
dependent/ o Children impairment, (SDNS/FRNS and SRNS) are
frequently ages 2-15 steroid- at an increased bone
relapsing years sensitive NS, metabolism.

_ (SDNSIFR , The ' congenital e The cases treated with high
Ghobrial et Cross- NS). disease’s NS, and a steroid concentrations show
al., 2017 [8]. sectional e Steroid- duration > disea§e that growth and height may be

resistant 6 months. duration <6 influenced by a higher rate of

nephrotic ' months. bone turnover.

syndrome e Those with e Height is particularly

(SRNS) in other reasons  susceptible to the effects of

children. of low bone recurrent relapses that arise
density (such  throughout multiple courses of
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as thyroid,
parathyroid
hormone
irregularities

medication with steroids.

e Thorough BMD assessment
and early having ca and
vitamin D as a prophylactic
supplementation, OC
utilization as a screening
measure for bone turnover is
advised for cases who are
taking steroids.

* vcvﬂlc:dren e Cases with a
experience history of * Before commencing therapy,
d their current cases with initial SRNS
initial steroid exhibit diminished
e Children episode of  M@keinthe - giycocorticoid (GC) receptor
Hammad et Cross- with idiopathic |25t MONthS  production in peripheral blood
al., 2013 [9]. Egypt sectional steroid- NS before ~ avea mononuclear cells (PBMC).
sensitive receiving higher serum o Thjs low expression may be
and SRNS. 5y Cr level, one of the steroid resistance
immunosy  cxtensive pathophysiological
medication c3
s.
o Five-year- e NS children exhibit an
9|d_ ) increase in the cross-sectional
individuals area of their tibial bones.
Moon et al., Case— e Diseased : e It is a compensatory response
2014 [10] UK control Children ~ © They had to rising body weight. These
having NS. ~ no other patients did not reveal any
significant abnormalities in trabecular
medical BMD.
conditions.
Patients who
] received e The rate of fractures in
e Children steroids for vertebra at one year was
aged 1 more than 14  Minimal, and most of diseased
17 years. year to month improvement in their
e Within37 o onageany LS BMD Z-scores.
days of other e At twelve months, 25% of
Phan et al., e Diseased Initiating medical children had lumbar spine
2014 [11] Canada  Prospective  chjldren GC issue (e.g., (LS) BMD Z-scores that were
having NS.  therapy. asthma), less than or equal to 1.0.
e Underwent | <ividuals  ® In these children, LS BMD z-
a baseline who had scores were inversely related
bone taken any to initial GC exposure, even
health medications  though they had similar GC
assessment ¢ experience to the rest of the

osteoporosis.

e |ndividuals

cohort.




FUMJ, 2025, 15(2), 60-69

Hussein et al., 2025

who had
calcium or
vitamin D
supplements.

e Lower height and BMD Z-

Cases were scores were significantly
o either lostto  associated with increasing
Ribeiro et Retrospecti follow-up or - concentrations of GCs.
al., 2015 USA ve exhibited « Significant growth effects
[12] inadequate were observed at cutoff
therapeutic concentrations exceeding 0.2
observance. mg/kg/day.
e Minors
with ages
< 18 years
who had a e The OC levels suppression
primary was reversible following the
episode of alternating phase.
Permatasari Prospective 4 piseased an’ N o It demons_trates the i_mportance
etal, 2017  Indonesia longitudina uncommon - spNS cases.  of a tapering off regimen. The
[13] | NS clinical indicator of pain,
relapses, bone/cramps, was almost
frequently nonexistent in all of these
rl\?lsapSIgg cases.
,an
steroid-
dependent
NS.

e Bone mass loss is a result of
corticosteroid therapy for
diseased children having NS.

e To prevent osteopenia, it is

Panczyk- « Children recommended that these
Tomaszews Poland aced 517 children take vitamin D,
kaetal., g which may exceed 800 1U/24
2015 [14] years. hours.

e This is because serum Bone
alkaline phosphatase BAP
concentration is a spongy bone
metabolism reliable indicator.

3.3. Publication bias and study quality

The small

studies made it

involved

impossible

publication bias. However, the quality was

good.

to assess
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Table 2: Bias risk assessment utilizing Newcastle-Ottawa scale.

i Newcastle—
Study ID Location Journal Ottone Seale
Ghobrial et al., 2017 [8]. Egypt Iranian Journal of Pediatrics  ©°0d auality
Hammad et al., 2013 [9]. Egypt  Pediatr Nephrol Journal Good quality
Moon et al., 2014 [10] UK Bone Journal Good quality
: . Good quality
Phan et al., 2014 [11] Canada  Mternational Osteoporosis
Foundation
noer. : Good quality
Ribeiro et al., 2015 [12] USA Springer-Verlag Berlin
Heidelberg
Permatasari et al., 2017 [13] Indonesia  Innovare Academic Sciences 000 U@ty
; : Good quality
Panczyk-Tomaszewska et al., 2015 [14]  Poland Springer International

Publishing Switzerland

4. Discussion

A total of 10 articles were chosen to
assess levels of serum osteocalcin (S-OC) in
975 children diagnosed with NS.

In their initial research, Ghobrial et
al. (2017) discovered that height is notably
affected by repeated rounds of steroid
treatment during recurrent relapses [8]. It is
recommended to employ OC as a screening
measure for bone turnover in cases of

steroid therapy.

In a subsequent study, Hammad and
colleagues found that kids suffering from
primary SRNS had decreased levels of GR

in PBMC before treatment, suggesting a
potential link to their resistance to steroids

[9].

The most frequently observed
histological pattern in children with
idiopathic SRNS at our center is

mesangioproliferative
followed by FSGS and MCD [15].

glomerulonephritis,

In the fourth study, Moon and his
team (2014) utilized pQCT scans to measure
volumetric BMD and bone cross-sectional

geometry at 4% and 66% metaphyseal and
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diaphyseal sites in the tibia [10]. Total

amount of GC exposure over one's lifetime.

Phan et al. (2014) stated in the fifth
study that there were only a few vertebral
fractures after one year, and most people
experienced improvements in Z-scores for
LS BMD by the 12-month mark [11]. 25%
of children had LS BMD Z-scores that were

-1.0 or lower at the age of 12 months.

In the sixth article, Ribeiro et al.
(2015) discovered a link between elevated
doses of GCs and decreased height and
BMD Z-scores [12]. When doses > 0.2
mg/kg/day were administered, a notable

impact on growth was noted.

The study by Clemens and Karsenty
(2007) found that insulin regulates glucose
levels by affecting osteoblasts and also
uncovered that OC activation is triggered by
bone resorption [16].

Karsenty and Ferron (2012)
demonstrate in their study that organs often
possess additional functions not typically
anticipated, with the mouse genetic
revolution serving as proof [17]. This
recognition has led to a necessity to examine

physiology on a holistic organismal level,

instead of solely concentrating on molecular

and cellular components.

Permatasari and colleagues (2017)
demonstrated in their study that the decline
in OC levels can be reversed following the
alternating phase [13]. It demonstrates the
importance of gradually reducing the dose
timetable. Most of these patients did not
exhibit clear clinical signs of bone pain or

muscle spasms.

In the 10™ article, Panczyk-
Tomaszewska et al. (2015) found that
corticosteroid  treatment for  diseased
children having NS can lead to decreased
bone density. Serum BAP reveal a reliable
trabecular bone turnover marker among
these kids, who may require vitamin D
supplementation  in  different  doses,
potentially exceeding 800 1U/24 h to avoid

osteopenia [14].

In our article, statistically significant
decreases in ionized and total Ca were
observed with p-values of 0.01 and 0.001,
respectively, whereas S-OC levels were
significantly increased with a p-value of
0.03 in cases in comparison to the control
group. A significant correlation was
recorded between the steroid therapy period

and the patient's weight, with a p-value of
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less than 0.05. Both sets of patients who
took vitamin D supplements for an extended
duration saw a rise in their Body Mass
Index. Research teams showed elevated OC
levels in comparison to the control group,
with individuals receiving high doses of
steroids displaying the highest levels. In
every patient, there was an inverse
relationship between Ca levels and OC

levels.
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