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DESCRIPTION

Rickets, a metabolic bone disorder primarily associated with 
vitamin D deficiency, remains a significant public health issue, 
particularly in regions where malnutrition and limited sunlight 
exposure are prevalent. Characterized by impaired bone 
mineralization, rickets often manifests in children as skeletal 
deformities, growth retardation and in severe cases, 
hypocalcemia-induced complications. Despite advancements in 
our understanding of rickets, its early diagnosis continues to pose 
challenges. Biomarkers have played a pivotal role in advancing 
diagnostic precision and recent attention has turned to CD38, a 
multifunctional ectoenzyme with potential diagnostic 
applications in metabolic and inflammatory disorders.

CD38 is a transmembrane glycoprotein expressed on various cell 
types, including immune cells, osteoblasts and osteoclasts. Its 
functions span calcium signaling, Nicotinamide Adenine 
Dinucleotide (NAD+) metabolism and immune modulation, 
processes that are intimately tied to bone metabolism and 
mineral homeostasis. Emerging evidence suggests that CD38 
may be implicated in the pathophysiology of rickets, particularly 
in its interaction with calcium-phosphorus metabolism, vitamin 
D pathways and bone remodeling mechanisms. Understanding 
the role of CD38 in these processes could prepare for its 
utilization as a diagnostic biomarker for rickets, offering new 
avenues for early detection and targeted intervention.

Bone metabolism is a dynamic process involving the intereaction 
between osteoblast-mediated bone formation and osteoclast-
driven bone resorption. CD38 is known to influence both 
processes through its role in calcium signaling and NAD+ 
metabolism. Calcium is critical for the mineralization of bone 
matrix and disruptions in calcium homeostasis are a hallmark of 
rickets. CD38, by regulating intracellular calcium flux and 
signaling cascades, can modulate osteoblast and osteoclast 
activity, thereby influencing bone health.

Moreover, CD38’s role in NAD+ metabolism is of particular 
interest. NAD+ is a coenzyme essential for cellular energy

metabolism and signaling. It also influences the activity of 
sirtuins, a family of NAD+-dependent enzymes that regulate bone 
remodeling. Reduced NAD+ levels, as observed in conditions of 
chronic inflammation or metabolic stress, can impair sirtuin 
activity, leading to dysregulated osteoclastogenesis and 
diminished bone mineralization. CD38, as a key regulator of 
NAD+ levels, may thus serve as an indirect marker of bone 
metabolic dysfunction in rickets.

Vitamin D is the cornerstone of calcium-phosphorus 
metabolism and its deficiency is a primary etiological factor in 
rickets. Recent studies have highlighted a potential link between 
CD38 expression and vitamin D signaling. Vitamin D 
modulates immune responses and CD38 is highly expressed on 
immune cells, including T cells and macrophages. This 
interaction may be relevant in rickets, where chronic 
inflammation is often a contributing factor.

Furthermore, vitamin D is involved in the regulation of 
osteoclast and osteoblast activity. Deficiencies in vitamin D 
impair the expression of genes critical for bone mineralization, 
such as those encoding alkaline phosphatase and osteocalcin. 
CD38, through its metabolic and signaling roles, may act as a 
mediator of these vitamin D-dependent pathways, amplifying its 
relevance as a potential biomarker for rickets.

Rickets is increasingly recognized as not merely a consequence of 
nutritional deficiencies but also a condition influenced by 
chronic inflammation. Pro-inflammatory cytokines, such as 
Tumor Necrosis Factor-Alpha (TNF-α) and Interleukin-6 (IL-6), 
are elevated in various forms of rickets, particularly in those 
associated with renal or genetic etiologies. CD38, known for its 
role in immune cell activation and cytokine signaling, may 
contribute to the inflammatory milieu observed in rickets.

Studies have shown that CD38 expression is upregulated in 
response to inflammatory stimuli and its enzymatic activity 
generates signaling molecules that modulate immune responses. 
This dual role of CD38 in inflammation and calcium signaling 
underscores its potential as a biomarker that reflects both 
metabolic and inflammatory dimensions of rickets. By
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combining CD38 analysis with traditional biomarkers could 
improve risk stratification and guide personalized therapeutic 
interventions.

CONCLUSION
The evaluation of CD38 as a diagnostic marker for rickets 
represents an exciting frontier in the intersection of metabolic 
and immune research. By linking calcium signaling, NAD+ 
metabolism and inflammation, CD38 offers a unique lens 
through which to understand the multifactorial pathophysiology 
of rickets. Although more research is needed to validate its 
clinical utility, CD38 holds potential as a tool for early detection, 
risk assessment and tailored management of rickets. Integrating 
CD38 analysis into the diagnostic framework could ultimately 
improve outcomes for children affected by this debilitating 
condition, paving the way for a more nuanced and effective 
approach to bone health.
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measuring CD38 expression or activity levels, clinicians could 
gain insights into the severity and multifactorial nature of the 
disorder.

The diagnostic utility of CD38 in rickets lies in its multifaceted 
roles in bone metabolism, vitamin D pathways and immune 
regulation. Traditional diagnostic methods for rickets, including 
serum calcium, phosphorus, alkaline phosphatase and vitamin D 
levels, provide valuable but often incomplete insights. These 
markers may not always capture the underlying cellular and 
molecular dysfunctions contributing to rickets, particularly in its 
early stages or atypical presentations.

CD38 offers a complementary approach by serving as a 
molecular marker that connects metabolic and inflammatory 
processes. Its measurement, potentially through blood or bone 
marrow-derived samples, could enhance diagnostic precision. For 
instance, elevated CD38 levels may indicate heightened immune 
activity or metabolic stress, flagging early disruptions in bone 
health before overt clinical symptoms arise. Additionally,
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