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 PCT – A Comprehensive Biomarker for Infection

Procalcitonin (PCT) is a precursor of calcitonin. PCT test is the only FDA-approved laboratory test 

specific to bacterial infection and sepsis diagnosis. PCT testing could provide information about 

the host response to bacterial infection.

One of the most promising functions of PCT test is the early detection of patients 

at risk for sepsis and bacteremia.

For medical emergency, screening and early diagnosis of sepsis are significantly 

helpful for the patient management. The diagnosis of sepsis should be based on 

evidence from the patient’s symptoms and signs, as well as sepsis specific 

laboratory tests, e.g., PCT and blood culture[1].  Scores such as sequential organ 

failure assessment (SOFA) and quick SOFA (qSOFA) are also widely applied to 

support the diagnosis of sepsis[2]. 

PCT can be combined with related clinical scores, including SOFA and qSOFA 

scores, for sepsis diagnosis and prognosis prediction. A simple modification of 

qSOFA score by adding the ordinal scale 

of PCT value to qSOFA can greatly 

improve the suboptimal sensitivity 

problem of qSOFA and may serve as a 

quick screening tool for early 

identification of sepsis[3]. 

In addition, the clinical application of PCT in COVID-19 has 

become a hot topic among researchers. Some studies found 

bacterial coinfection and secondary infection happen in 

COVID-19 patients, and the frequency of bacterial infection is 

higher in critically ill patients than the mild/moderate ones [4]. If a 

patient with COVID-19 also has bacterial co-infection or 

secondary infection not known to the clinician, the patient's life 

will be threatened by not only COVID-19 but also potential sepsis 

or septic shock. Hence, it is critical for clinicians to take into 

account comprehensive information when designing a treatment 

plan for a COVID-19 patient. Specifically, they should include PCT 

as a routine test before admitting the patient and use the test 

results as supplementary information to guide the treatment.

Is this fever patient                                                                    infected with pathogens?

With further research, clinicians found that PCT is a 

robust indicator for discriminating between critically ill 

and severe/moderate patients [5]. PCT may be an 

indicator of disease severity in COVID-19. Moreover, serial 

PCT measurements may be useful in predicting the 

prognosis of COVID-19.

PCT helps in the differentiation of viral and bacterial infections for early diagnosis and treatment.
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Sensitive and specific Measurable Available and affordable Responsive and reproducible Timely guidance

Biomarker has characteristic that reflects the severity or presence of some disease state 

while the ideal biomarker of infection needs to be sensitive, specific, rapid and cheap.  Early 

recognition, assessment of severity, and rapid detection of the causative  microorganism are 

critical for early treatment and medication guidance. Mindray could provide comprehensive 

solutions including PCT assay, clinical scores and blood culture.  

Diagnostic Algorithm 

Sepsis diagnosis  (99.5%)

LACTATE ≥2 mmol/L

Clinically suspicious of sepsis 

PCT≥0.5 ng/mL

Septic shock (99.9%) 

96% Sepsis
98% Septic Shock



 Multi-functional Steroid Hormone - Vitamin D Vitamin D is a kind of fat-soluble vitamin. It is a steroid derivative and is an essential nutrient and indicator for human health.The liver and other tissues metabolize vitamin D, whether from the skin or oral ingestion, to 25-hydroxyvitamin D, the principal circulating form of vitamin D. 25-hydroxyvitamin D is then further metabolized to 1,25-dihydroxyvitamin D principally in the kidney or in selected tissues and cells. 1,25-dihydroxyvitamin D is the main active form of vitamin D, responsible for most of its biologic actions.Knowledge of the widespread e�ects of vitamin D on skeletal and non-skeletal functions, including immune functions, has developed considerably over the past decades. Chapter  2Vitamin D interacts with the VDR in neuronal and glial cells resulting in the regulation of a variety of genes and metabolic processes that in�uences brain development, neurotransmission, neuroprotection amongst other functions[10].  Vitamin D de�ciency has serious long-lasting consequences for mental health and has been associated with a variety of neurological disorders.Vitamin D in Brain HealthVitamin D de�ciency has emerged as an independent risk factor for cardiovascular mortality due to its association with structural and functional cardiovascular changes. Vitamin D de�ciency could cause myocardial hypertrophy, inappropriate stimulation of the renin angiotensin system and high blood pressure which seem to be linked to increased renin-angiotensin activity[11].  Therefore, vitamin D supplements can potentially be bene�cial to treat chronic kidney disease and to reduce the associated cardiovascular risk.Vitamin D in Cardiovascular E�ectsVitamin D is essential for strong bones, because it helps the body use calcium from the diet. Traditionally, vitamin D de�ciency has been associated with rickets, a disease in which the bone tissue does not properly mineralize, leading to soft bones and skeletal deformities. Vitamin D de�ciency can lead to osteomalacia and osteoporosis in adults[13]. Vitamin D in Bone Health Role of vitamin D in the regulation of Ca and PAccumulating data suggest that vitamin D can regulate the entire process of tumorigenesis, from initiation to metastasis and cell–microenvironment interactions. Vitamin D plays a key role in preventing the initiation stage by exerting anti-in�ammatory and antioxidant defenses and DNA damage repair processes. Vitamin D de�ciency increases the risk of developing cancer and vitamin D supplements might be an economical and safe way to reduce cancer incidence and improve cancer prognosis and outcome[8]. Vitamin D in Cancer ProgressionThe general nature of vitamin D receptor (VDR) has led to new researches exploring the e�ects of vitamin D on a variety of tissues, especially skeletal muscles. The active form of vitamin D, calcitriol, acts in myocytes through genomic e�ects involving VDR activation in the cell nucleus to drive cellular di�erentiation and proliferation. Vitamin D de�ciency is consistently associated with decrease in muscle function and increase in disability. Therefore, vitamin D supplementation can improve muscle strength and gait in di�erent settings[9] . Vitamin D in Neuromuscular Function





Chapter  4

The syndrome of primary aldosteronism (PA) was first 

described by Conn in 1955 . It is characterized by 

hypertension, suppressed plasma renin activity (PRA), 

increased pls sse



Chapter  5
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