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Background: Currently, pneumonia is the sixth leading cause of death in the United States and the leading cause of death of children 

worldwide. The mortality rate for patients of all ages with VAP is approximately 33% to 50%.Approximately 10-28% of critical care patients 

develop Ventilator Associated Pneumonia (VAP). It increases length of stay in ICU up to 28% and each incidence of Ventilator-associated 

pneumonia (VAP) is estimated to generate an increased cost of £6000-£22000. Mortality rate is 24%-71%. Subjects and Methods: All 

patients on mechanical ventilator admitted to the pediatric intensive care unit during the prescribed study period were considered for case 

identification and study was prospective study. Results: Most common diagnosis at presentation in patients studied was Severe dengue 

50(33.3%), followed by Pneumonia 25(16.7%), Sepsis 14(9.3%). Conclusion: Most common indication for mechanical ventilation in patients 

studied was Severe respiratory distress (33.3%), followed by septic shock (20%), poor GCS (18.7%), Dengue shock (16.7%). 
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Introduction 
 

Healthcare-associated pneumonia was the most common 

HAI in five studies6, and second only to bacteremia in 

another two reports.[1] The range of VAP incidence density 

rates in both children and neonates is large. Rates as low as 

1/1000 ventilator-days and as high as 63/1000 ventilator-

days have been reported .The incidence follows a 

geographical distribution and depends on the type of 

hospital and the country income level.[2] 

A surveillance study from the International Nosocomial 

Infection Control Consortium (INICC) identified higher 

VAP rates in academic compared to nonacademic 

hospitals.[3] The same study reported higher rates in lower-

middle-income compared to upper-middle income countries. 

Extreme PICU rates have been reported from India (36.2%)  

and Egypt (31.8/1000 ventilator days).[4] Surveys in the 

USA and Germany found consistently lower rates. However, 

high rates were reported also by high-income countries. A 

European multicenter study found that 23.6% of children 

admitted to a PICU developed VAP. An Italian study 

identified 6.6% children with VAP among 451 on 

mechanical ventilation, and a mixed PICU Australia 

identified 6.7% children with VAP among 269 on 

mechanical ventilation.[5]  

In the PICU, 20% of nosocomial infections are VAP, with 

an incidence of 4 to 44 per 1000 intubated children. VAP is 

a marked health risk for hospitalized infants and children. It 

is one of the top causes of HAI in the PICU, accounting for 

18% to 26% of all HAIs in the unit and resulting in a 

mortality rate of about 10% to 20% .VAP is associated with 

increased mortality and morbidity, increased length of 

hospital stay, and high health care costs.[6] 

Currently, pneumonia is the sixth leading cause of death in 

the United States and the leading cause of death of children 

worldwide. The mortality rate for patients of all ages with 

VAP is approximately 33% to 50%. 

Approximately 10-28% of critical care patients develop 

Ventilator Associated Pneumonia (VAP). It increases length 

of stay in ICU up to 28% and each incidence of  Ventilator-

associated pneumonia (VAP) is estimated  to generate an 

increased cost of £6000-£22000. Mortality rate is 24%-

71%.[7] 

Rates of pneumonia are increased 6- to 21-fold for intubated 

patients and show a further rise with the duration of 

mechanical ventilation. The incidence of VAP ranges from 6 

to 52 cases per 100 patients, depending on the population 

studied. Crude rates of VAP are usually 1 to 3% per day of 

intubation and mechanical ventilation.[8] 

Rates per 1,000 ventilator days provide the best comparison. 

In the National Nosocomial Infections Study, rates of VAP 

varied from 5 cases per 1,000 days in pediatric patients to 35 

cases per 1,000 days in patients with thermal injury. Overall 

rates are most commonly 10 to 15 cases per 1,000 ventilator 

days for ICU patients, depending on the population studied. 

Also, rates are generally higher in surgical ICU patients than 

in medical ICU patients.[9] 
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subjects and Methods 

 

All patients on mechanical ventilator admitted to the 

pediatric intensive care unit during the prescribed study 

period were considered for case identification and study was 

prospective study. 
 

Sample Size:  

150 children aged between 1 month and 16 years 

Sampling procedure:  

Consecutive patients in pediatric intensive care unit on 

mechanical ventilator who developed pneumonia fulfilling 

inclusion criteria were studied. 

 

Inclusion criteria: 

The children aged between 1 month and 16 years  who are 

included in this study are those who are on mechanical 

ventilator for more than 48 hours 

 

Exclusion Criteria: 

Patients who developed respiratory infections in less than 48 

hours of mechanical ventilation, those who are discharged 

from PICU in less than 48 hours or died within 48 hours are 

excluded. 

Children of Parents who have not given consent 

 

Methods of Study: 

All children  who are admitted in PICU and mechanically 

ventilated for more than 48 hours as per definition in 

inclusion criteria are investigated clinically, radiologically 

and bacteriologically to determine presence of pneumonia 

and isolate causative microorganism. The study also 

considered the presence of comorbid conditions like CP, 

CHD, hematological disorders SEIZURE disorders. 
 

Results 

 

Table 1: Indication for mechanical ventilation in patients 

studied. 

Indication for 

mechanical 

ventilation 

Gender Total 

Female Male 

Severe respiratory 

distress 

28(38.9%) 22(28.2%) 50(33.3%) 

Septic shock 18(25%) 12(15.4%) 30(20%) 

Dengue shock 9(12.5%) 16(20.5%) 25(16.7%) 

Hypovolemic shock 6(8.3%) 4(5.1%) 10(6.7%) 

Poor GCS 8(11.1%) 20(25.6%) 28(18.7%) 

Respiratory failure 2(2.8%) 2(2.6%) 4(2.7%) 

Cardiogenic shock 1(1.4%) 2(2.6%) 3(2%) 

Total 72(100%) 78(100%) 150(100%) 

P=0.146 

 

Most common indication for mechanical ventilation in 

patients studied was Severe respiratory distress (33.3%), 

followed by septic shock(20%), poor GCS (18.7%),Dengue 

shock(16.7%) 

 
Figure 1: Bar diagram showing Indication for mechanical 

ventilation in patients studied 
 

Table 2: Diagnosis at Presentation in patients studied. 

Diagnosis at 

Presentation 

Gender Total 

Female Male 

Severe dengue 26(36.1%) 24(30.8%) 50(33.3%) 

Pneumonia 14(19.4%) 11(14.1%) 25(16.7%) 

Sepsis 9(12.5%) 7(9%) 16(10.7%) 

AGE with shock 5(6.9%) 9(11.5%) 14(9.3%) 

CHD in failure 3(4.2%) 2(2.6%) 5(3.3%) 

Acute bacterial 

meningitis ABM 

2(2.8%) 4(5.1%) 6(4%) 

Asthma 0(0%) 2(2.6%) 2(1.3%) 

Seizure disorder 4(5.6%) 5(6.4%) 9(6%) 

Poisoning 2(2.8%) 2(2.6%) 4(2.7%) 

Snake bite 4(5.6%) 2(2.6%) 6(4%) 

Tubercular meningitis 0(0%) 4(5.1%) 4(2.7%) 

Thalessemia/hemophilia 3(4.2%) 6(7.7%) 9(6%) 

Total 72(100%) 78(100%) 150(100%) 
 

 
Figure 2: Bar diagram showing diagnosis at Presentation of 

patients studied 

 

Most common diagnosis at presentation in patients studied 

was Severe dengue 50(33.3%), followed by Pneumonia 

25(16.7%), Sepsis 14(9.3%). 

 

Table 3: Indication for mechanical ventilation in patients with 

VAP 

Indication for 

mechanical 

ventilation 

VAP Developed Total 

No Yes 

Severe respiratory 

distress 

31(36%) 19(29.7%) 50(33.3%) 

Septic shock 14(16.3%) 16(25%) 30(20%) 

Poor GCS 15(17.4%) 13(20.3%) 28(18.7%) 

Dengue shock 18(20.9%) 7(10.9%) 25(16.7%) 

Hypovolemic shock 2(2.3%) 8(12.5%) 10(6.7%) 

Respiratory failure 3(3.5%) 1(1.6%) 4(2.7%) 

Cardiogenic shock 3(3.5%) 0(0%) 3(2%) 

Total 86(100%) 64(100%) 150(100%) 

P=0.049*, Significant, Chi-Square test 



Asian Journal of Clinical Pediatrics and Neonatology ¦ Volume 7  ¦ Issue 1 ¦  January-March  2019 

 

10 

 Shashikant & Patil; Indication for Mechanical Ventilation among Children 
 

 

 
Figure 3: Bar diagram showing Indication for mechanical 

ventilation in patients with VAP 

 

Most common indication for mechanical ventilation in VAP 

patients was Severe respiratory distress 19(29.7%), Septic 

shock 16(25%),Poor GCS 13(20.3%) 

 

Discussion 

 

Mechanical ventilation is the cornerstone for the 

management of critically ill children in intensive care 

setting. This modality has its own complications and 

hazards. One such complication is the chance of developing 

pneumonia termed the ventilator-associated pneumonia 

(VAP).[10] Ventilator-associated pneumonia is defined as 

pneumonia occurring after the patient has been on 

mechanical ventilator for more than 48 hours. VAP is 

different from community acquired pneumonia not only 

from etiological point of view but also in context of its 

pathophysiology, risk factors, management strategies and 

outcome.[11] 

Diagnosis of VAP has been a subject of on-going debate. 

High clinical suspicion along with radiological examination 

and culture of respiratory secretions are required for the 

diagnosis of VAP. 

Amongst the challenges in any intensive care settings, 

curtailing nosocomial infections like VAP is an important 

issue. The prevalence of VAP in different setups varies. It is 

important to identify the burden of VAP in any setup, so that 

prevention strategies can be implemented and strengthened. 

VAP is not only associated with increased mortality but also 

increases with the length of ICU stay, the cost of treatment 

and the chances of ventilator dependence. Various risk 

factors have been identified that may predispose to the 

development of VAP.[12] 

As with other nosocomial infections, the microbiology of 

VAP may vary from one centre to the other and certainly the 

susceptibility pattern to antibiotics do vary not only from 

unit to unit but may show changing trend within a unit from 

time to time.[13] 

 

 

 

Conclusion 

 

Most common indication for mechanical ventilation in VAP 

patients was Severe respiratory distress 19(29.7%), Septic 

shock 16(25%), Poor GCS 13(20.3%) 
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