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Pneumococcal bacteremia in children
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Pneumococcus is the most widespread etiological cause of bacterial Pneumonialung  infection  and severe otitis mediamiddle ear infection in all age groups (1). In children older than one month, this bacterium bacteria occupies first place among the causes of bacteremia. (2, 3) The incidence frequency of pneumococcal bacteremia (henceforth PB) as seen in various studies depends on a the clinical decision as to which patients should have a blood culture, on the ways the culture of is performeding the culture, on the number of samples that are taken, and of the timing of the culture preparation of the culture during the disease.

Reports over the past 10 yearsdecade (3 – 8) from hospitals and private infirmaries clinics all agree renew on reemphasizing   discussion on the the significance of PB. These reports have raised troubling questions about the correct relationship reference toward this phenomenon and how to treat it. : What is the incidence frequency of PB among children? Is the existence of PB in itself dangerous? What are the clinical and laboratory signs that can help us in identifying children with PB? Finally, what are the diagnostic means and the caretreatments that we should use for the child with PB?

It is difficult to find unambiguous clear answers to these questions in the literature. However, today there seems to be a tendency to see in PB a serious situation and to care for these children with aggressive care.

The lymph nodes prevent 99% of the streptococci arrivingwhich come from extravascular sources from reaching the blood stream. Despite this, bacteremia has been described after eating (9), extended oral rinsing (10), and tooth brushing (11). – even Even though this bacteremia description in generally refers to adults and is, apparently, is connected related to gum disease. , Burech and colleagues et al.(12) reported on 5 cases where they found PB in children babies 2 to 10 months old, together with swelling and pockets in the gums.
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Teele and colleagues et al.(4) examined 600 children referred to the Boston Children’s Municipal Hospital with a temperature greater than 38.3° C. Of these, 15 (2.35%) were found to have PB. Similar findings (2.7%) were reported by McGowan and colleagues et al.(2).

As early as the 1930s it was known that PB was relatively frequent in in children with pneumococcal lung infectionpneumonia  in children. Bullowa and colleagues et al.(13) found PB in 5.3% of children up tounder the age of  2 years old and in 2.4% of children older than 2 with this bacterial lung infectionpneumonia. In contrast to this, Teele and colleagues et al.(4) found PB in 8 out of 100 children with pneumococcal lung infectionpneumonia under the age of 2. From these facts one is unable to generalize as to whether one is speakingthis is of primary bacteremia (prior to the lung infectionpneumonia), or secondary (that occurred as a result of the bacteria penetration penetrating of the bacteria into the bloodstream from the infectious   situationtissue).

McCarthy (14) and Burke (5) argue that PB is relatively frequent common in children with middle ear infectionsotitis media, but other researchers are divided on thisdispute this statement (4, 15).

The worrying finding in other studies that were doneconducted in this area is that in about a 1/3 of the children with PB, one was not able to find a definite infectious focus source of infectioncould be determined, or that signs of a slight infection were are found only in the upper respiratory tract, thus in limited situations were defined as: “Occult pneumococcal bacteremia “ (5, 8, 15). In addition, according to the findings of Bratton and colleagues et al.(6), 48 out of 97 children with PB arrived for the first examination with a fever but without an source of infectioinfectiousn focus, or with signs of infection in the upper respiratory tract, and in . In 36 of these cases no infectious focus source of infection was found even in the subsequent examination. In 9 of these 36 children, PB was still found in the second examination infirmaryin the clinic examination. In the endrecently, it was found that occult pneumococcal bacteremia are particularly widespread in children with cancer (16). 

In children’s infirmaries clinics and in emergency rooms, the instruction is the order to hospitalize and care treat for children with a fever with of unclear explanation, or with an infection in the upper respiratory tract, often. In many situations this is based on the general condition of these children is determined thus:. Are they considered “’septic” ‘ or “’toxic’”? It is clear It became apparent that the attitude to this measurement is not objective:. The frequency of bacteremia in the study by McGowan and colleagues et al.(2) among hospitalized children was slightly higher than among those who were not hospitalized. , and theThe type of bacteria in these 2 two groups of children was identical.

In additionMoreover,, a study at Yale University dealing with the accuracy judgment ability of the judgment of physicians on of the type severity of a baby’s diseases illness found that children with PB were no moret characterized as sick more than were children without bacteremia (14). Lately, it has been found that 9.3% of the children with PB develop diarrhea, which is liable tocan deceive the treating physician into thinking he is dealing with a disease of the digestive system disease (17).

These data raise the question: – is BP dangerous? Is the frequency of serious illnesses greater in particular in children who have the bacterium in their blood profile? The answer to this is almost certainly yes. The data collection of data from the literature shows that despite short-term antibiotic treatment, serious meningeal infection developed in 8 of 66 children with occult PB (8). Bratton and colleagues et al.found (6) that out of 48 children with occult PB who did not receive medical care, 7 developed lung infectionpneumonias, 4 developed middle ear infectionsotitis media, and 1 developed meningitis. One child with barking cough [stridor] and one with pharyngitis developed also meningitis. The study of Mayers and colleagues et al.(8) found that of 7 children with occult PB, 3 developed pneumococcal meningitis; one,  – lung infectionpneumonia; and one,  – otitis mediamiddle ear infection. 

In the literature, were described a number of patients with PB in whom a lumbar puncture had no pathological finding of patients with PB, were described in whom a lumbar puncture had no pathological finding in patients with PB, while later a meningeal infection developed (5, 6, 8). It is important to emphasize that sometimes a significant time tine [sic.] gap appears between betweem [sic.] the first assessment of the child with aat the finding of PB and the appearance of a meningeal infection. During that time gap, For some time it is possible that the child feels well and even seems to be healthy.

[bookmark: _GoBack]On the basis of these data, we suggest deduce that we should not treat PB lightly, even if some patients recover without care treatment (it is difficult to give exact numbers on this on the basis of the data in the literature) (2, 4). Until proved otherwise, we have to assume that bacteremia is likely to cause a site focal point of a spreading infection, such as meningeal infection (18, 19). ), This a fact was shown proven many times before the introduction of antibiotics (20). The effect of the early care treatment on estimating the estimated the development of complications cannot be measured from the studies that that have been donewere conducted till now, because the choice of subjects for care treatment was not done in randomized fashion (6, 18). However, there are signs of improvement in the prognosis when intensive care antibiotic treatment is started upon diagnosing diagnosing of bacteremia.

Since 20% of children coming to the emergency room have fever as as their chief symptom complaint (14), we must set a criterion criteria to determine that will allow choice ofwhen to apply diagnostic means to discover PB. These criteria should be based on the incidence frequency of the various clinical and laboratory findings that are different for children with PB.

In fact, on the basis of many studies, it has been found that children with PB have these several characteristics:

	A. Age between 6-24 months (5, 16, 21, 22).
	B. Fever higher than 38.9° C (2, 4, 5, 18, 22).
	C. The number of leukocytes in the peripheral blood is greater than 15,000/ mm3 (5, 7, 14, 18, 22).

Moreover, McCarthy (14) also suggests the characteristic of blood sedimentation greater than 30 mm of mercury   inmercury in the first hour, and Baron and Fink (7) suggest a number of cells with a band cells above 500/ mm3 and with neutrophils greater than 10,000 000/mm3.

Using these characteristics, it is standard common today to use the standards of explanation listedthat below for children up tounder the the age of 2, with body temperature above 38.9° with an unexplained reason for fever, or if there are signs of infection in the upper respiratory tract alone, including as well as children with consolidated lung infectionpneumonia, shall undergo the following clarifications:

Under 3 months – hospitalization and full clarification to rule out of septicemia, including blood and urine cultures, chest x-ray, and lumbar puncture.

Above 3 months, conduct leukocyte measurement in the peripheral blood. If the number is above 15,000 000/mm3, then according to Teele and colleagues et al.(4), the possibility of finding PB in children like these approaches 10%. McCarthy (14) and Baron & Fink (7) maintain that if we add blood sedimentation more than 30 mm of mercury in the first hour to this, that is greater than 30 mm of mercury in the first hour, we will approach identifying 75% of cases of bacteremia. 

Therefore, children with such results like these should be hospitalized, and should undergo with blood culture and chest x-ray. If the x-ray shows PB, a urine culture should be taken (14). It should be understood that non-specific clinical signs should direct us at times to additional tests or to a change in the order of preference.

A blood culture is an important diagnostic tool for treating childrenin pediatrics, in particular in cases of the criteria above. , and it It allows a simple, direct, and reliable bacteriological diagnosis. The tools necessary for taking conducting a culture diagnosis are essentially found in any infirmary clinic or and emergency room, and they should be used as well outside the walls of the hospital.

There are arguments about this approach. Some 18% of children with fever who come to the emergency room have a temperature greater than 40° C (14).
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According to the policies above, there certainly is a need to perform a large number of blood counts and blood cultures, which, according to Roberts (23), though are too expensive, are   enough to justify the relatively few examples cases of where PB, in his opinion, is that will become complicated inevolved into serious illnesses. McCarthy (14) suggests using the approach of “beneficial observation”, which means examining the child under quiet and calming conditions in order to diagnose slight signs of “toxicity” and disquietreslesness. Feder (22) also suggests including clinical signs in the examinations criteria for a set of examinations these clinical signs, despite a number of facts that show the lack of an actual connection correlation between the subjective clinical findings and the reality existance of PB (2, 14). There is still no general agreement in the literature regarding the economic appropriateness of a the follow-up program as detailed above, that would delay the elaboration above, and with regard to integrating the subjective clinical criteria into it. 

And what should the policy be when PB is found in the blood culture?

A child with a positive culture positive for PB:  – if he already has a high fever or other clinical signs, it is recognized imperative that he should be hospitalized and started on athe investigation procedure to clarify the situation. If the infectious source focus is found, such as meningeal infection or lung infectionpneumonia, he will receive standard care treatment (16). If a clear source of the infection focus is not found, a repeat blood culture will be done and he will receive penicillin or ampicillin intravenously (6, 8, 14, 16, 19, 22). In any event, one must weigh performing a lumbar puncture in conformity with the status of the child. TreamentTreatment with penicillin should continue for 5 days after the disappearance of the fever (16).

If the child with PB is alert and without fever, he should be treated on as an outpatient basis, but only if the parents are attentive reliable and maintain an ongoing connection communication between with the physician and the family (14, 16, 18). By Thenthen, after an additional blood culture, the patient can be released home it is possible to release the patient to home with administration of oral medication by mouth (100 mg/kg body weight/daily). If the condition of the child remains good, and the blood profile is negative, the oral medication should he stopped aftercontinue for 5 days total.

The suggestion of performing preventive care with a polyvalent vaccine against pneumococcus is not significant today because of the poor efficacy of this vaccine in the current framework for babies whose counterparts have ain the ages of high incidence of PB (24).

Because of the complexity of the phenomenon, it is difficult to set general rules that are obligatory for diagnosis and care treatment for a child suspected of having PB, or with proven   PBproven PB. The conclusion at the present time is that special attention is needed by physicians for every child up under the to the age of 2 suffering from high fever. Additional prospective studies will facilitate a the decision on the correct approach in the future.
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