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ABSTRACT:

INTRODUCTION: Pediatric patients have been diagnosed with osteopenia due to the increased
frequency of bone disease that has been observed in recent years.

This study's goal was to assess the prevalence of osteopenia among young patients with chronic
illnesses at Mayo Hospital in Lahore, Pakistan.The department of pediatrics conducted a randomized
trial from January to December 2022.

METHODOLOGY: A non-probability convenient sampling strategy was used to acquire all 214 samples.
Weight, gender, age, medical conditions, and family history were all documented as demographic
information. Utilizing the statistical program SPSS version 26, data was examined.

RESULTS: Of the 214 individuals whose data were obtained, 98 were men and 116 were women. Among
the participants, 74 were between the ages of 5 and 8 years, 69 were between the ages of 9 and 12, and
only 71 were between the ages of 13 and 17. 65 research participants had systemic lupus, 27 had
juvenile idiopathic arthritis, 11, had malignant tumors, 13, had spondylarthritis, 17, had neural
antibodies, 14, had polymyositis, and 23, had hypermobility, whereas only 14 had the antiphospholipid
syndrome. Prednisone was given to 98 individuals in total, methotrexate to 64, and azathioprine to 52.
CONCLUSIONS: It was determined that osteoporosis in children with chronic illnesses was a significant
public health problem. Calcium administration and calcidiol, which is affordable and directly affect how
osteoporosis develops from osteopenia, should be offered as early interventions.
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INTRODUCTION: In children and particularly so
in those with chronic illnesses, osteoporosis and
osteopenia be more common. [1] Due to
multiple factors interfering with bone mass

growth, children and adolescents have a high
elSSN1303-5150

tendency to bone disease. [2] There are now
several methods for determining bone mass
density, but for the pediatric population, double
energy radiological densitometry (DEXA) has
long been the gold standard. [3] Children's bone
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diseases have been a major public health
problem in several nations where initiatives for
prevention and treatment are in place. [4]
When the Z-score (adjusted for age, gender,
and body size) was less than two standard
deviations, the International Society for Clinical
Densitometry (ISCD) advised that "poor bone
mineral density for chronological age" might be
used in individuals under the age of twenty
(SD). [5] The ISCD expert panel and well-known
doctors came to an agreement in 2007 on the
diagnostic standards for osteoporosis and
osteopenia in kids and teenagers aged 5 to 19.
Additionally, it was proposed that the
treatment of osteopenia in youngsters should
not be made exclusively based on bone mineral
density (BMD) values but also take into account
clinical data such as bone fractures and
underlying disorders linked to low BMD levels.
(6]

Contributing factors of osteoporosis
or osteopenia in kids include a major bone
structural change brought on by an intrinsic
(often hereditary) bone defect, and secondary
causes include systemic or chronic diseases of
the bone that impact bone quality. [7]
Children's bone development may be negatively
impacted by a variety of etiological variables in
cases of secondary osteoporosis
or osteopenia depending on the underlying
chronic condition, either on their own or in
conjunction with its treatment. Therefore, the
chance of bone disease and associated
symptoms, such as osteoporotic fracture, is
increased by both the original illness and its
therapy. [8] The incidence and severity of the
bone disease may also be influenced by
immobility, inflammatory cytokines-induced
osteopenia, systemic corticosteroids,
abnormalities of puberty, and malnutrition,
including obesity. Numerous recognized chronic
inflammatory illnesses have been linked to
osteoporotic fractures or poor bone mineral
density for biological age. These include
endocrine disorders, juvenile idiopathic arthritis
(J14), inflammatory bowel disease, systemic
lupus erythematosus (SLE), dermatomyositis,
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neoplasms including leukemia, different
glomerular diseases, and others that need long-
term immunosuppressive therapy. Increasing
levels of cytokines in the blood, such as
interleukin (IL) 1, IL-6, IL-7, tumor necrosis
factor (TNF)-a, and TNF-B, which inhibit
osteoblast recruitment and promote
osteoclastogenesis, leading to an imbalance in
bone turnover. [9]

Even though we are aware of the high rates of
malnutrition and the low quality of life in rural
Punjab, patients with different chronic
conditions are admitted to hospitals later than
expected and are treated according to specific
procedures. Since there is no national registry
like in  Western nations, epidemiological
information on osteoporosis in Pakistan is very
limited. Pediatricians who treat children
sometimes lack awareness, and tertiary care
institutions lack diagnostic tools like DEXA. As a
result, the research was created in a manner
that could be carried out on pediatric patients
at Mayo Hospital in Lahore who had chronic
ilinesses. The study's major goal was to identify
children with chronic illnesses at Mayo Hospital
in Lahore, Punjab, Pakistan who had
osteopenia.

METHODS: From January 2022 to December
2022, samples were obtained from the
Department of Pediatrics at Mayo Hospital
using a non-probability convenient sampling
approach on 214 individuals. Information was
obtained from the clinical records. Both cases
that complied with the criteria for inclusion,
including age 5 to 18 years, both genders, all
sexes, height, and weight measurements,
chronic disease diagnosis, and complete clinical
records, were taken into account. The minimal
amount of time needed to assess any changes
in a patient's bone mineral density after taking
any medicine that alters bone metabolism was
6 months, thus records of children with diseases
that began earlier than that were excluded.
Data were taken from patient clinical records.
The clinically related parameters included
diagnosis and treatment. Serum electrolytes
(calcium, phosphorus, and magnesium),
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inflammatory reactants (PCR and VSG), and
DEXA bone densitometry were among the
paraclinical and auxiliary research techniques
employed. The sociodemographic factors of
birth, age, and sex as well as the
anthropometric factors of height and weight
were all taken into consideration.

The statistical program SPSS version 26 was
used to conduct the study. Standard deviations
and mean values were computed for
continuous data, and the median, range, and
percentiles for abnormal distributions. A
guantitative variable was compared to a two-
group qualitative variable using the Student's T-
test. Two qualitative variables were compared
using the Fisher exact test and the Chi test with

the Yates adjustment. P-values under 0.05 were
regarded as significant at a 95% confidence
range. The consent to conduct the study was
obtained from the individuals' legal guardians
before beginning. The Declaration of Helsinki's
principles guided the conduct of this study.
RESULTS: Table 1 displays the gender
distribution, with the majority being females
(54.20%). According to Table 2, over 35% of
patients were between the ages of 5-8 and 33%
were between the ages of 13 and 17. As seen in
Table 3, the majority of patients reported
having systemic lupus, then other illnesses.
There was a significantly significant correlation
between the participants' elevated ESR and
elevated CRP (p 0.001). (Table 4).

Table 1: Distribution of research participants by gender

Gender

Female Male

N (%) | 116(54.2)

98 (45.78%)

Table 2: Distribution of research participants by age

Age Group

5-8 Year

9-12 Year

13-17 Year

N (%)

74 (34.57%)

69 (32.24%)

71 (33.17%)

The findings are also discussed, along with treatment options for kids with chronic illnesses and their
impact on bone health. Prednisone was given to 46% of the patients, methotrexate to 30%, and

azathioprine to 24%, according to the data.
Table 3: Chronic illness prevalence among study participants

Disease N (%)
Antiphospho lipid 14 (6.54%)
syndrome

Hypermobility

21(9.81%)

Polymyostis 23 (10.74%)
Henoch schonlein purpura | 14 (6.24%
Neural antibody 9 (4.2%)

Espondio arthritis

17 (7.94%)

Malignant neoplasms

13 (6.07%)

Juvenile Idiopathic arthritis

11 (5.14%)

Systemic lupus

65 (30.37%)

Table 4: Value of the Inflammation Reactive Protein in Patients with Osteopenia

Inflammation
Reactant

Raised CRP

Raised ESR
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N

92 (42.99%) | 122 (57%)

p-value

<0.001

Table 5: BMD/DEXA treatment's impact on bone health

BMD
All patients 0.9310.16
Group 1 0.9610.14
Group 2 0.82+0.15
p-value 0.008

Table 6: Bone mineral density at baseline, six and twelve months afterward

BMD
Baseline 0.9310.16
6th month 0.93+0.14
12th month 0.92+0.13
p-value 0.106

With an anticipated 14-month lifespan, the
average duration of these drugs was 18 months.
The individuals' choice of therapy was also
associated in a very significant way (p 0.001)
The relationship between bone health and
BMD/DEXA therapy was likewise significantly
correlated (p = 0.008), although the relationship
between baseline, six and twelve-month bone
mineral density was not significantly correlated
(Table-5 & 6).

DISCUSSIONS: According to the World Health
Organization, osteoporosis is a systemic skeletal
illness defined by low bone mass and
microstructural degradation of bone tissue,
which increases bone fragility and fracture risk.
However, only BMD can presently be accurately
assessed in clinical practice. [10]

In the present study, SLE patients were shown
to have the highest risk of osteopenia, and
patients with any malignant tumor who were
receiving chemotherapy had a higher risk of
osteoporosis and spontaneous fractures. We
concur with previous findings that osteopenia is
more likely to occur in juvenile SLE patients due
to both the iliness and the therapy. This is made
clear by the fact that corticotherapy, which is
currently the primary method of treating this
condition, is often administered at high dosages
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for protracted periods. Additionally, it is
important to keep in mind that the patient with
this disease has to avoid exposure to the sun
since it also inhibits bone mineralization.
[11,12] The frequency of osteoporosis in SLE
patients varies from 1.6% to 68.6%, indicating a
generalized loss of bone mass. The differences
across studies might be explained by factors
such as gender, menopausal status,
age, ethnicity, sickness severity and activities,
and ethnic group. [13] The prevalence of
osteoporosis was 36% and that of osteopenia
was 40% in one cohortl6, which was mostly
made up of premenopausal women. These
results are in line with those of other prior
studies. In Pakistan, SLE was shown to mostly
afflict women in their third decade, which is
comparable with figures from throughout the
world. The median follow-up period was 34
months, with a median age of 31 at
presentation. [14]

It is important to remember that corticosteroids
are a common component of almost all of the
chronic illness therapy approaches discussed in
this research. The metabolism of calcium and
bones has a variety of impacts. They work by
inhibiting osteoclasts, which reduces bone
production; they also block osteoprotegerin,
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which reduces intestinal calcium absorption and
boosts renal tubular excretion by causing
osteoclastogenesis, which increases bone
resorption. [5,16] In addition to growth
retardation, corticosteroids may also delay
puberty. These drugs mostly affect the
trabecular bone, which results in a decrease in
bone mineral density and unintentional
fractures or compression fractures. [16,17,18]
Long-term use of glucocorticoids, which
improve survival and quality of life, may cause
osteoporosis, especially in regions with a high
concentration of trabecular bone, such as the
lumbar spine, which increases the risk of
fracture. [19,20] Numerous studies, including
those including both large and small cohorts,
looked at the impact of corticosteroid therapy
on bone loss in SLE patients. While some
scientific research showed no association,
others identified a meaningful connection.
[21,22]

While this research found no statistically
significant difference between corticosteroids
and other drugs in terms of the propensity for
osteopenia, it is difficult to determine the true
impact of any medication given as monotherapy
on bone structure, partly because the majority
of patients were treated with a variety of
medications. When osteopenia and
osteoporosis are diagnosed as being brought on
by other disorders and/or drugs, they must be
treated according to the underlying cause.
Recent research has focused on pediatric
medication for osteoporosis. In moderate
instances, calcium and vitamin D supplements
may be sufficient, but more powerful
medications are needed for more extreme
cases. One of the most recent pharmaceutical
treatments for juvenile osteoporosis is the use
of  growth hormone, calcitonin, and
bisphosphonates. [23]

In some studies, biochemical markers of bone
metabolism have been utilized as assessment
parameters; in others, quantitative computed
tomography or bone densitometry have been
used. Uncertainty surrounds the causes of
osteoporosis brought on by corticosteroids. [24]

elSSN1303-5150

Bone density may be influenced by baseline
bone density before steroid medication,
individual or genetic susceptibility to bone loss,
and other factors. [25] Dual-energy x-ray
absorptiometry was used in research to
compare BMD at 2 years in asthmatic patients
receiving 300-1000g of beclomethasone or
budesonide per day to BMD in age-matched
healthy subjects. [26] Between the patients and
the healthy controls, there was no statistically
significant difference in the rate of BMD loss.
They found no correlation between BMD levels
and inhaled steroid doses or treatment
duration. At the end of a year of therapy in our
study, BMD in asthmatic patients receiving
medium or high doses of ICS remained stable.
Although some of our patients qualify for
calcium and vitamin D replacement medication,
there are only a few situations in which
bisphosphonates are appropriate. 14% of the
total patients at both pediatric hospitals are
included in our research. This seems to be a
lower number due to the inability to account for
patients who received inadequate care, those
who had lengthy follow-up Vvisits, patients
whose records were lost or incomplete, and
maybe because patient id numbers were not
available.

Our study's cross-sectional methodology meant
that it could have underestimated the
frequency of osteoporosis and osteopenia in
pediatric patients with long-term inflammatory
disorders. In addition, measuring blood levels of
vitamin D, FGF23, and other substances is
helpful in the investigation of problems of bone
mineral density.

CONCLUSIONS:We may assume that the issue
of osteoporosis and osteopenia in the kid
population is crucial in terms of overall health
and early childhood. Calcium supply and
calcidiol, which is accessible and directly affects
the development of osteoporosis from
osteopenia, should be part of early care.
Therefore, it is crucial to raise awareness about
children's bone health and develop efficient
preventive and therapeutic methods. As a
consequence, it was discovered that children
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with chronic illnesses at Mayo Hospital in
Lahore, Pakistan, were more likely to have
osteopenia.
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