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Introduction
Clinical chemistry in public health care has become of 
considerable importance to the global community and is now a 
multibillion dollar industry. Substantial progress has been made 
over the past 40 years in clinical chemistry with relevance to 
various plasma/serum diagnostic tests and plasma/serum analytes 
(Figure 1) in the diagnosis and evaluation of various chronic 
diseases such as non alcoholic fatty liver disease (NAFLD), 
cardiovascular disease, obesity, diabetes and neurodegenerative 
diseases. Several advances in machine learning [1] has led to 
analysis of high-dimensional and multimodal biomedical data 
that have promised improvement in the detection, diagnosis, 
and therapeutic monitoring of early disease progression [2]. 
Physicians have raised concerns for the prevalence of under-
diagnosis [3] of various chronic diseases associated with the 
acceleration of programmed cell death in global diabetes and 
organ disease [4].

Discussion
Mitophagy exists as a major concern (Figure 1) with relevance 
to chronic diseases in spite of various plasma/serum clinical 
chemistry tests that may provide early diagnosis for the nature 
of disease. In health and disease mitochondrial apoptosis [5,6] 
is now responsible for apoptotic and necrotic death in various 
tissues. Analysis of plasma lipids, hormones, electrolytes (kidney 
function), enzymes (liver function) and immune tests have failed 
to prevent mitochondrial apoptosis relevant to various chronic 
diseases. Mitophagy in NAFLD, metabolic diseases (obesity/
diabetes) and neurodegenerative diseases [7] with relevance 
to maintaining mitochondrial quality control and homeostasis 
has become a major criticism of clinical biochemistry detection 

(biomedical data). Monitoring of early disease progression by 
diagnostic tests is not connected to dysfunctional mitochondria 
and mitochondrial mass in cells and diseased tissues in global 
populations. Discoveries in medicine now identify the role of 
the heat shock gene Sirtuin 1 (Sirt 1) to be involved in toxic 
immune reactions, antimicrobial activity and mitophagy [8-
10]. The nuclear receptor Sirt 1 is an NAD(+) dependent 
class III histone deacetylase protein that targets transcription 
factors to adapt gene expression to metabolic activity, insulin 
resistance, inflammation is the defective gene that determines 
mitochondrial survival in various chronic diseases [11-14]. 
Interactions between Sirt 1 and other anti-aging genes such as 
Klotho, p66Shc (longevity protein) and Fork head box proteins 
(FOXO1/ FOXO3a) have been associated with mitochondrial 
apoptosis and accelerated aging linked to global diseases [15]. 
The nuclear-mitochondria interaction [16] is important to cell 
survival in many tissues. Sirt 1’ regulation of the nuclear-
mitochondria interaction in cells is critical to prevent NAFLD 
with Sirt 1 repression involved in the induction of NAFLD and 
linked to obesity, diabetes and neurodegnenative diseases [16]. 
DNA methylation is a key epigenetic process involved in the 
regulation of nuclear gene expression and mitochondrial gene 
expression with programmed aging. Sirt 1 and its regulation of 
the nuclear-mitochondria interaction is now relevant to DNA 
methylation [17,18] with Sirt 1 inactivation involved in defective 
nuclear and mitochondrial DNA methylation (Figure 1) with 
relevance to the epigenetic aging clock, immune reactions, 
mitophagy and disease associated aging/Alzheimer’s disease 
alterations [19-22]. Proteome blood clinical analysis is now an 
important diagnostic procedure in medicine with many existing 
proteomic biomarkers [23] possibly correlated with early 
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disease progression in health and disease. Sirt 1 measurement 
in the plasma, cytoplasm and nucleus (Figure 1) is essential 
to determine mitochondrial apoptosis [24-27] when compared 
to the validity of various diagnostic tests and plasma analyte 
measurements [1-5]. Biomedical data that have promised 
detection of early disease progression have raised concerns with 
under-diagnosis of various chronic diseases associated with the 
increased prevalence of various global chronic diseases.

Conclusion
Mitophagy is a major concern with relevance to chronic 
diseases in spite of various plasma/serum clinical chemistry 
tests that may provide early diagnosis for the nature of disease. 
In health and disease mitochondrial apoptosis is responsible 
for apoptotic and necrotic death in various tissues associated 
with cardiovascular disease, NAFLD, obesity, diabsetes and 
neurodegenerative diseases. Discoveries identify the heat shock 
gene Sirt 1 to be defective with toxic immune reactions that 
determine mitochondrial survival, mitophagy and mitochondrial 
apoptosis. Sirt 1 inactivation in various global chronic diseases 
require Sirt 1 plasma analysis to determine effective cell 
nuclear-mitochondria DNA methylation in various cells and 
tissues that is not evaluated by existing biomedical data from 
existing clinical biochemistry diagnostic tests.
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