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        Abstract 

Background:Septicemia is a potential clinical status which is a result of irresistible sickness or a 

inflammatory process secondary to infection or injury. Clinical management of septicemia 

requires brief research facility finding and plan of successful patient administration techniques that 

might incorporate antimicrobial chemotherapy. Despite the fact that the accessible biomarkers of 

septicemia, for example, CRP, procalcitonin has ended up being helpful, their disadvantages is 

elevation in non-septic conditions like injury, surgery, and different conditions like systemic 

inflammatory reaction disorder (SIRS), and insusceptible reaction amid septic conditions. 

Considering the way that septicemia because of contamination is microbiologically affirmed just 

in 30% of the cases, it is inescapable that there is requirement for different markers of septicemia. 

Neopterin is one of biochemical markers of immune activity, which seems to be useful in 

monitoring inflammatory diseases. Increased concentration of neopterin in serum is observed in 

conditions with involvement of cell mediated immune response. Investigations on critically ill 

patients on intensive care units evaluated neopterin levels as tool to discriminate patients with 

systemic inflammatory response syndrome with and without infectious etiology. Neopterin levels 

were found to have a specificity of 78% for discriminating infectious and noninfectious etiology of 

critical illness 
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Sepsis: 

Septicemia is a potential clinical status which is a result of irresistible sickness or a inflammatory 

process secondary to infection or injury. Clinical management of septicemia requires brief 

research facility finding and plan of successful patient admin istration techniques that might 

incorporate antimicrobial chemotherapy (1). 

A great many passings are accounted for because of septicemia all through the world including 

both devel0ped and devel0ping c0untries (2). 

 

Etiology of sepsis in PICU 

Bacterial: 

Among the bacterial reasons for septicemia, the accompanying age-related examples are watched. 

In patients with early-onset neonatal septicemia, Streptococcus agalactiae, Escherichia coli, 

Haemophilusinfluenzae, and Listeria monocytogenes are the most regular life forms experienced 

(3). 

In many babies around the world, the most continuous reasons for bacterial septicemia are H. 

influenzae sort b (Hib), Streptococcus pneumoniae, Neisseria meningitidis, and Salmonella 
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species. In the United States and the created world, E. coli, S aureus, S pneumoniae, and 

N.meningitidis prevail in light of the fact that conjugate Hib inoculation has basically disposed of 

malady created by Hib and conjugate pneumococcal immunization has essentially diminished the 

event of that disease (4). 

The same pathogens that cause septicemia in early stages additionally cause it in adolescence, in 

spite of the fact that the occurrence of epitomized life forms by and large turns out to be less 

successive as a youngster's resistant reaction to polysaccharide antigens enhances with age (4) 

Where creatures are distinguished, microscopic organisms (gram- positive and gram-negative) are 

recognized as the causative living being in roughly 90% of cases, with gram-positive microbes and 

parasiticcontaminations expanding in recurrence. Since the mid-1980s, the recurrence of gram-

positive septicemia (basically brought about by Staphloccus aureus, coagulase-negative 

staphylococci, enterococci, and streptococci) has surpassed that of gram-negative septicemia 

(mostly created by Enterobacteriaceae, particularly Escherichia coli and Klebsiella pneumoniae, 

and by Pseudomonas aeruginosa (5). 

 

In the majority of cases of septicemia arising in the group, the causative organisms will be 

sensitive, regularly endogenous bacteria. Be that as it may, it should be acknowledged that 

resistance patterns of organisms continue to change and can differgreatly concurring toregion. For 

example, in the large multicenter European study, >50% of S. aureus isolates in ICU were 

methicillin-resistant (MRSA) (6). 

Over the last 20 years, vancomycin-resistant enterococci (VREs) has emerged, with >10% of 

enterococci being VREs, MRSA is increasingly prevalent in the community, with group acquired 

MRSA presenting as a severe pneumonia, regularly with cavitations, in patients with a recent 

coryzal sickness (5). 

 

Frequent isolates include E. coli (14–23%), S. aureus (7%), coagulase negative staphylococci 

(CoNS; 5%), Haemophilusinfluenzae (4.5–8%) and enterococci (4–5%) (Fjaertoft et al., 2011). 

While Gram-positive cocci still prevail among term and near-term infants, the predominance of 

Gram-negative rods in the aetiology of EOS among VLBW neonates has been confirmed in recent 

studies from developed countries (7). 

 

Diagnosis:  

Perform a complete physical examination of the newborn child or tyke with suspected septicemia. 

Inconspicuous changes in key signs (e.g. negligible tachycardia, extended heartbeat weight, 

insignificant tachypnea and insignificantly deferred hairlike refill) might be the main indications 

of approaching SIRS. Hypotension, mental status changes, and anuria are late signs. Hypothermia 

is regularly a more foreboding sign than fever (8). 

Inspire confining indications of disease. A petechial or purpuric rash connected with fever is of 

specific concern. Successive reassessment amid mediations is required. Since the appearances of 

septicemia in newborn children are changeable, the conceivable complexities are also. 

Entanglements rely on upon the way of the activating affront and the resultant host reaction (8). 

 

Cardiac signs: 

In overpowering septicemia, an underlying early stage described by pneumonic hypertension, 

diminished cardiovascular yield, and hypoxemia might happen. This stage is trailed by further 

dynamic abatements in cardiovascular yield with bradycardia and systemic hypotension. The 

newborn child shows obvious stun with whiteness, poor slim perfusion, and edema. These late 
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indications of stun are characteristic of serious bargain and are firmly connected with mortality 

(9). 

 

Metabolic signs 

Hypoglycemia, hyperglycemia, metabolic acidosis, and jaundice are all metabolic signs that 

usually go with septicemia. The baby has an expanded glucose necessity as a consequence of the 

septic state. The baby might likewise be malnourished as an outcome of decreased vitality 

consumption. Hypoglycemia joined by hypotension might be auxiliary to an insufficient reaction 

from the adrenal organ and might be connected with a low cortisol level. Metabolic acidosis is 

because of a change to anaerobic digestion system with the generation of lactic corrosive. At the 

point when newborn children are hypothermic or are not kept in an unbiased warm environment, 

endeavors to direct body temperature can bring about metabolic acidosis. Jaundice happens in 

light of diminished hepatic glucuronidation brought on by both hepatic brokenness and expanded 

erythrocyte annihilation and cholestasis (9). 

 

Neurologic signs: 

Meningitis is an appearance of septicemia in outset. Intense and interminable histologic 

components are connected with particular pathogens. Meningitis because of septicemia normally 

happens inside of 24-48 hours and is ruled by non-neurologic signs. Neurologic signs might 

incorporate daze and touchiness. Plain indications of meningitis happen in just 30% of cases. 

Indeed, even culture-demonstrated meningitis may not exhibit white platelet (WBC) changes in 

the cerebrospinal liquid (CSF). Be that as it may, a significant number of these physical 

examination discoveries are unpretentious or inapparent. 

 

 

Biomarkers for Pediatric Sepsis 

There is mutiple markers most imperative of them is CRP, ESR, IL6, IL8, lactate, CD64, 

sTERM1, suPAR, TNF, ADM and Serum neopterin (Table 8). 

 

C-reactive protein (CRP) 

The CRP test is a general test to check for aggravation in the body. It is not a particular test. That 

implies it can uncover that you haveaggravation some place in your body, however it can't 

pinpoint the precise area. The CRP test is frequently finished with the ESR or sed rate test which 

additionally search for irritation (10). 

Levels of CRP, an intense stage protein connected with tissue harm, are hoisted sooner or later in 

50-90% of babies with systemic bacterial contaminations. CRP levels rise optional to 

macrophage,T-cell, and adipocyte generation of interleukin (IL)–6. This is particularly valid for 

diseases with abscesses or cellulitis of profound tissue (11). 

 

CRP is a marker of aggravation, and not of contamination. In that capacity, it might be lifted in 

numerous different conditions, for example, viral contamination, harm, injury, post-agent, blaze 

damage, tissue putrefaction, immunologically intervened incendiary sicknesses, gem instigated 

provocative illnesses, and even stoutness (12). 

In spite of the fact that a positive CRP will just build likelihood of disease by 11%, a negative  

 

CRP diminishes likelihood of contamination 33%. Every single neonatal patient, and also 

pediatric patients with liver disappointment or experiencing steroid treatment, has diminished CRP 
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levels because of disease because of diminished cytokine creation (13). 

 

CRP levels generally start to ascend inside of 4-6 hours of the onset of contamination, get to be 

unusual inside of 24 hours of disease, top inside of 2-3 days, and stay raised until the aggravation 

is determined. The CRP level is not prescribed as a sole pointer of septicemia but rather might be 

utilized as a feature of a septicemia workup or as a serial study. CRP, when utilized as a part of 

blend with IL-6, is a dependable marker of early contamination and sickness movement. IL-6 rises 

quick, yet has a short half-life, so CRP is utilized to screen illness after the 24-hour (14). 

 

Erythrocyte Sedimentation Rate (ESR) 

Another generally talked about septicemia biomarker is the erythrocyte sedimentation rate (ESR) 

which is a non-particular marker of tissue damage. ESR has been appeared to be more valuable 

than leukocyte number in recognizing provocative conditions. Truth be told, ESR is even valuable 

in separating gentle versus extreme conditions of aggravation. Affectability and specificity are 

reliably high ESR in discovery of incendiary sicknesses (12). 

 

Lactate 

Another vital biomarker that has particular pertinence to recognizing septicemia from septic stun 

and anticipating the forecast of the last is the serum lactate level. Serum lactate has been perceived 

and utilized as a marker of tissue hypoxia, which has prompt pertinence to the key 

pathophysiologic contrast in the middle of septicemia and septic stun. Lactate is created because 

of tissue hypoxia through anerobic digestion system (15). 

 

Interleukin (IL-6) 

 

The interleukins is a biomarker of septicemia examinations identified with their part in irritation 

and septicemia. Interleukin-6 (IL-6) is a star provocative cytokine that is created because of 

contamination and different states of aggravation. IL-6 is a vital part of the cytokine enactment 

course. IL-6 is found to repress tumor putrefaction component alpha and interleukin-1 yet initiate 

interleukin-1 receptor rival and interleukin-10 (16). 

 

Blend of IL-6 and CRP gave the best forecast of disease and that IL-6 alone at the primary 

indication of early contamination can diminish the measure of pointless anti-toxins (14). 

 

Interleukin-8 (IL-8) 

It is an incendiary cytokine that is discharged from monocytes, endothelial cells, and neutrophils 

in light of IL-1 and TNF-α. IL-8 reacts by initiating T cells, neutrophils and basophils Increases in 

circling IL-8 are seen right on time in the irresistible course. IL-8 is measured in the serum by an 

assortment of compound immunoassays that are monetarily accessible (17). 

There has been much research in finding a proper biomarker profile to precisely foresee 

septicemia. While, IL-8 alone does not appear to be satisfactory in foreseeing septicemia, when 

consolidated with different biomarkers, promising results has been displayed (18). 

Tumor necrosis factor (TNF)-α 

Another famous septicemia marker target is tumor putrefaction variable alpha (TNF-α), a 
professional incendiary cytokine that is known not provocative conditions including septicemia. It 

is created by dendritic cells, initiated T cells and monocytes, macrophages, Langerhans αcells, 
fibroblasts, and astrocytes in light of cell harm (19). 
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It is realized that TNF-α ascends amid contamination in the grown- up populace. The utility of 

TNF-α as a biomarker in septicemia in kids, be that as it may, is not very much concentrated on. 
The significant downside in utilizing TNF-α as a sole biomarker in following septicemia is its 

short life range in the blood (20). 

 

Table (1): Summary of sepsis markers 

 

 

Summary of advantages and disadvantages of each candidate biomarker for pediatric sepsis. 

(CRP=C-reactive protein, ESR = Erythrocyte sedimentation rate, IL 

= Interleukin, TNF- -alpha, TREM-I = Triggering receptor expressed on 

myeloid cells. (21) 

 

Micro-RNAs 

Miniaturized scale RNAs (miR) are potential hopeful biomarkers. miR are little particles (around 

20 nucleotides) present in eucaryotic cells, which go about as biologic controllers of adjusting 

posttranscriptional regulation. They are pervasive and possess large amounts of the lung, liver, and 

kidney. In the wake of tying the comparing smRNA 
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Neopterin as a marker in Diagnosis of sepsis in PICU 

 

 

Figure(1):Neopterinsecretion 

 

Despite extensive investigation, no single test meets the criteria that would make it an ideal 

marker for early diagnosis of sepsis in the newborn. Generally screening includes a complete 

blood count with differential and may be accompanied by other adjuvant tests such as a C- 

reactive protein (CRP) (22). 

 

In most of the developing countries, gram-negative bacteria form the majority of the isolates in 

neonatal sepsis where Klebsiella was the commonest isolate recovered in Tanzania and in Nigeria 

it was Eisherishia Coli followed by Staphylococcus aureus. The predominance of an organism 

causing septicemia in the unit can be due to selective pressure of antibiotics, this has been found to 

be true with neonatal septicemia due to Klebsiella pneumonia (23) 

Total leucocytic count (TLC) was not much informative for the diagnosis of neonatal sepsis, this 

may be because septic infants, in contrast to adults in whom haematopoiesis is developmentally 

mature, may deplete their neutrophil reserve and develop neutropenia during overwhelming 

infection (24). 
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Most of patients in the infected group were thrombocytopenic. This could be due to direct toxic 

injury of platelets, megakaryocytic suppression, increased peripheral consumption as in DIC or 

presence ofimmune component due to increased level of platelet associated immunoglobulins 

(25). 

Rapid diagnosis and therapeutic intervention of the sepsis is of great importance for a better 

outcome of patients. However it still remains a challenge to diagnose neonatal sepsis early as the 

clinical symptoms are not reliable. Even though blood culture has been the gold standard method 

for diagnosis, the result is available late, usually within 24- 72 hours (26). 

An intensive search for a variety of hematological and biological markers has been carried out by 

many investigators for the evaluation of clinical sepsis. There is an increasing battery of laboratory 

tests available for diagnosis of sepsis but most have failed to reach the level of accuracy and 

consistency (27). 

Neopterin is a pyrazino-pyrimidine derivative formed from guanosione triphosphate within the 

biosynthetic pathway of biopterin. It is thought to be synthesised by the human macrophages when 

stimulated by interferon gamma released from activated T lymphocytes (28). 

NEO level elevates in 100% virus infectious diseases, and are associated with the activity of 

diseases, such as viral hepatitis, HIV, cytomegalovirus infection, etc. (29) 

The traditional infection markers, such as temperature, blood sedimentation and CRP, can reflect 

the severe infection, but their specificity is lower, ascribing those items only the ability to indicate 

inflammation without great specificity. As intracellular bacterial infections mainly stimulate cells 

in the immune system, NEO levels always elevate obviously. And the combination of NEO with 

otherinflammation items can better monitor the severe infections and better evaluate the prognosis. 

(30) 

In patients on an intensive care unit with sepsis and septic shock urinary neopterin/creatinine 

ratios were found to be significantly higher compared to patients with other forms of systemic 

inflammatory responses syndromes and serum neopterin levels were higher in nonsurvivors 

compared to survivors of sepsis and multiorgan failure scores correlated with neopterin levels. 

(31) 

Investigations on critically ill patients on intensive care units evaluated neopterin levels as tool to 

discriminate patients with systemic inflammatory response syndrome with and without infectious 

etiology. Neopterin levels were found to have a specificity of 78% for discriminating infectious 

and noninfectious etiology of critical illness (32) 

Thus, neopterin production appears to be closely associated with activation of cellular immune 

system.  

The sensitivity and specificity of neopterin are 78.9% and 95% respectively. The positive 

predictive value and the negative predictive value are 93.8% and 82.6% respectively (33). 

 

Neopterin has been proposed to aid in the diagnosis of bacterial infection .Human 

monocytes/macrophages produce neopterin when stimulated by interferon-γ released from 
activated T cells. Therefore, neopterin production appears to be closely associated with activation 

of the cellular immune system. Increased concentrations are related to endothelial damage and risk 

for septic complications. The serumneopterin level is a good marker for diagnosis of early onset 

neonatal sepsis.(34). 

 

Many other acute phase reactant proteins like α -1 antitrypsin, fibronectin, haptoglobin, 

lactoferrin, and lipopolysaccharide binding protein, have been studied as a marker of neonatal 
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sepsis. Although these markers show a significant rise in concentrations in neonatal sepsis, none 

of them have been routinely used (35). 

 

sTREM-1 

Activating receptor communicated on myeloid cells 1 (TREM-1) is an as of late found individual 

from the immunoglobulin superfamily. Concentrates on has demonstrated that the declaration of 

TREM-1 is significantly upregulated in the vicinity of microorganisms or growths in cell culture, 

peritoneal lavage liquid. TREM-1 is not upregulated in patients with noninfectious provocative 

conditions; TREM-1 expression is connected with the arrival of dissolvable TREM-1 (sTREM-1) 

(36). 

Thinks about recommended that the estimation of plasma sTREM- 1 levels as a pointer of 

septicemia was better than those of CRP. A meta- examination found that the affectability of 

sTREM-1 for the determination of bacterial contamination was 0.82 and that the specificity was 

0.86. In any case, it was neither adequately touchy nor particular for the conclusion of urinary tract 

diseases (37). 

Different studies reported that the estimation of sTREM-1 for the finding of septicemia from 

group procured contaminations is mediocre compared to those of CRP and PCT (38). 

The creators of a study that contrasted sTREM-1 with other proposed septicemia biomarkers in 

postoperative patients with suspected septicemia reasoned that "sTREM-1 levels could separate 

septicemia from SIRS and reflected septicemia seriousness noninferior to TNF-α, PCT, IL-6 and 

CRP. sTREM-1 levels were additionally a viable prognostic marker in fundamentally sick 

patients. The clinical use of sTREM-1 as a demonstrative and prognostic marker still requires 

bigger studies for further clarification (39). 
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