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Abstract 
Introduction: In low- and middle-income countries, including Brazil, condi-
tions that favor mortality in the PICU remain significant. Compared to de-
veloped countries, there is a shortage of skilled human resources, lower 
availability of technological resources, greater difficulty of access and a higher 
incidence of infections, including both those acquired prior to admission and 
those resulting from treatment and hospitalization (i.e., healthcare-associated 
infections (HAIs)). HAIs in the PICU include ventilator-associated pneumo-
nia and catheter-related bloodstream infections. Actions for the prevention of 
HAIs can minimize the occurrence of negative outcomes. Materials and 
Methods: This is an epidemiological study comparing admissions at the 
PICU of a high-complexity hospital in South Brazil over two three-year pe-
riods: 2012-2014 (before the measures were adopted) and 2015-2017 (after 
the measures). The care measures were adopted mainly at the beginning of 
2015 and consisted of expansion of physical therapy care, adoption of care 
protocols, acquisition of new materials and equipment (transparent dressings 
for central catheters, high-tech mechanical ventilators and multiparametric 
monitors) and multidisciplinary team training. The frequency of the out-
comes mortality, length of PICU stay, diagnosis of catheter-related blood-
stream infection, need for and duration of ventilatory support and diagnosis 
of ventilator-associated pneumonia were compared between the two trien-
niums using logistic regression with adjustment for age in months and need 
of vasoactive drugs. Results: A total of 1140 admissions were analyzed (470 in 
the first triennium and 670 in the second), representing an increase in the 
admission rate of 42.6% after the adoption of the measures. After adjust-
ments, significant reductions in the frequency of mortality (adjusted OR 
[adjOR] = 0.54; CI 95%: 0.34 - 0.84), length of PICU stay > 7 days (adjOR = 
0.75; CI 95%: 0.57 - 0.97) and duration of ventilatory support > 7 days (adjOR 
= 0.54; CI 95%: 0.39 - 0.74) were observed. Conclusion: The results indicate 

How to cite this paper: Linck Jr., A., Ga-
bani, F.L., Girotto, E., Silva, A.M.R. and 
Andrade, S.M. (2023) Care Measures and 
Health Outcomes in a Pediatric Intensive 
Care Unit in Brazil. Open Journal of Pedia-
trics, 13, 697-706. 
https://doi.org/10.4236/ojped.2023.135078 
 
Received: September 3, 2023 
Accepted: September 22, 2023 
Published: September 25, 2023 
 
Copyright © 2023 by author(s) and  
Scientific Research Publishing Inc. 
This work is licensed under the Creative 
Commons Attribution International  
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/   

  
Open Access

https://www.scirp.org/journal/ojped
https://doi.org/10.4236/ojped.2023.135078
http://www.scirp.org
https://www.scirp.org/
https://doi.org/10.4236/ojped.2023.135078
http://creativecommons.org/licenses/by/4.0/


A. Linck Jr. et al. 
 

 

DOI: 10.4236/ojped.2023.135078 698 Open Journal of Pediatrics 
 

the benefits of care measures for children admitted to the PICU in terms of a 
reduction in adverse events and expansion of access.  
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1. Introduction 

Pediatric intensive care units (PICUs) in Brazil were first regulated in the 1970s, 
shortly after the advent of units for the treatment of adults. Approximately 8% of 
the 452,755 hospital beds in the country are intended for patients in need of in-
tensive care, and 10% of these intensive care beds are intended for the treatment 
of children between 0 and 14 years of age [1]. In the private sector, which con-
sists of users with healthcare insurance and those who pay for their own treat-
ment, there are 4.84 beds per 10,000 beneficiaries. For users of the Unified 
Health System (Sistema Único de Saúde—SUS), there are 1.04 beds per 10,000 
inhabitants [1]. Therefore, there is greater difficulty accessing public hospital 
beds designated for intensive care, and it is important to improve care and access 
to those in need of public assistance. 

Since the 1990s, there has been a reduction in mortality rates in Brazilian 
ICUs, both general and pediatric, due mainly to the acquisition of technologies 
and the improvement of human resources [2]. Despite the reduced mortality, 
there is still heterogeneity in the advances among the different macroregions of 
the country and between the public and private sectors. For example, the South-
east region has a concentration of 53.4% of all the available intensive care beds, 
while the North region has only 5% of the nation’s beds [3]. This results in in-
equalities in access, the severity of patients at admission, the length of hospital 
stay, and the probability of survival for children admitted to the PICU [4] [5].  

In low- and middle-income countries, including Brazil, conditions that favor 
mortality in the PICU remain significant. Compared to developed countries, 
there is a shortage of skilled human resources, lower availability of technological 
resources, greater difficulty of access [4] [5] and a higher incidence of infections, 
including both those acquired prior to admission and those resulting from 
treatment and hospitalization (i.e., healthcare-associated infections (HAIs)). In 
Brazil, there is no information system that allows the monitoring of mortality or 
adverse events in the PICU, and most studies rely on manual data collection 
from medical records. 

HAIs in the PICU include ventilator-associated pneumonia and catheter- 
related bloodstream infections [6] [7]. These infections are associated with long-
er hospital stays, increased hospital costs [8] and increased mortality [6] [9]. Ac-
tions for the prevention of HAIs, such as the implementation of care protocols, 
training of human resources, rational use of antimicrobial agents, standardiza-
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tion of hand-washing techniques and monitoring of invasive devices such as 
orotracheal tubes and vascular and urinary catheters [7] [10], can minimize the 
occurrence of negative outcomes. 

In this context, the present study aimed to analyze the impact of some care 
measures on the health outcomes of children admitted to the PICU of a high- 
complexity hospital in South Brazil. In this PICU, there was a high mortality rate 
(17.8%) in 2013, a situation that remained practically unchanged throughout 
2014, when the mortality rate was 15.6%. Measures were adopted starting at the 
end of 2014, with the majority implemented at the beginning of 2015, and in-
cluded, among others, technology acquisition, expansion, and training of the 
multidisciplinary team. 

2. Material and Methods 
2.1. Setting 

This study was conducted at the PICU of a teaching and high-complexity public 
hospital in the state of Paraná, located in the South region of Brazil. In this re-
gion, which consists of three states, there are 6099 ICU beds, which represent 
14.6% of the beds available in Brazil. The study hospital is a referral hospital in 
the state of Paraná for pediatric surgery and care for child victims of external 
injuries, including extensive burns. The PICU admits children from birth to age 
14 and, in exceptional cases, children up to 17 years of age, with mixed causes of 
hospitalization. It has seven PICU beds out of a total of 36 in the city where it is 
located and 246 in the state of Paraná [1].  

2.2. Care Measures 

The measures adopted in the PICU began in October 2014 with training of the 
multidisciplinary team for the prevention of ventilator-associated pneumonia 
(VAP) based on guidelines from the Centers for Disease Control and Prevention 
(CDC) [11]. The team was trained on strategies for securing definitive airways 
and caring for the devices used to artificially ventilate patients. There was full 
adherence by the pediatric intensive care residents, the nursing and physical 
therapy staff, and approximately 30% of attending physicians. 

Between March and April 2015, other measures were incorporated to minim-
ize airway injuries and complications related to orotracheal intubation and to 
reduce the mechanical ventilation duration. A protocol was adopted for the oro-
tracheal intubation of children, physical therapy care was increased from four to 
15 hours per day, and four high-tech ventilation devices were acquired to replace 
limited-function ventilators with few therapeutic modes. In June of the same 
year, a protocol was adopted to standardize pulmonary mechanical ventilation 
discontinuation for the entire multidisciplinary team. 

At the same time the new ventilators were introduced, six multiparameter 
monitors were acquired to evaluate vital signs, replacing those used previously, 
which were limited to monitoring only some of these signs. Thus, early detection 
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of clinical instability and timely treatment for complications became possible. 
Additionally, in March 2015, a set of measures to reduce catheter-related 

bloodstream infections was introduced. Sterile transparent film dressings were 
acquired for the fixation of central vascular devices. Those responsible for ca-
theter care received training that covered catheter insertion, maintenance and 
removal and defined the duties of each professional. The catheter dressing tech-
nique was standardized for better stabilization of the device and visualization of 
the insertion site to reduce the number of manipulations and the risk of infec-
tion. Protection of the dressings during bathing or hygiene was adopted as a 
standard measure to avoid contamination. In addition, a reference team was es-
tablished for catheter placement in children treated at the institution. 

2.3. Study Design and Population 

This before-after epidemiological study compared admissions during two 
three-year periods: 2012 to 2014 (primarily prior to the measures) and 2015 to 
2017 (after the measures were implemented, which mainly occurred at the be-
ginning of this triennium). The study population comprised all children admit-
ted to this PICU during the study period. The data were obtained from medical 
records and entered in an Excel® spreadsheet by the principal investigator. Ad-
missions were observed until 31 December 2018, and those that extended 
beyond this date were excluded. To avoid confounding regarding the child’s se-
verity at the time of admission when comparing the two three-year periods, ad-
missions that resulted in death within the first 48 hours of hospitalization were 
excluded. 

2.4. Outcomes 

The health outcomes analyzed were mortality, length of PICU stay greater than 
seven days, diagnosis of catheter-related bloodstream infection (CRBSI), need 
for ventilatory support, mechanical ventilation duration greater than seven days 
and diagnosis of ventilator-associated pneumonia (VAP). 

The cutoff point of seven days for the length of hospital stay and duration of 
pulmonary mechanical ventilation was based on data from the literature [12]. 
For the diagnosis of VAP, the Clinical Pulmonary Infection Score, validated by 
the CDC, was considered [11]. Blood cultures were obtained by peripheral vein 
puncture and from the central catheter, with a maximum interval of 15 minutes 
between collections. CRBSI was diagnosed when there was microorganism 
growth in two blood cultures based on the following criteria: same etiological 
agent in both cultures, positive result first in the blood culture collected through 
the catheter and a minimum interval of two hours between the onset of growth 
of microorganism colonies. 

2.5. Statistical Analysis 

Data were tabulated using the Statistical Package for Social Sciences (SPSS) ver-
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sion 19.0 (IBM Corp., Armonk, NY). Variables were compared between the two 
three-year periods using the Wilcoxon-Mann-Whitney test and binary logistic 
regression. All analyses were adjusted by child age (in months) and by vasoactive 
drugs use to control for differences in severity of cases admitted in the two pe-
riods. Crude odds ratios (ORs) and adjusted ORs (adjOR), along with 95% con-
fidence intervals (95% CI) and p-values were reported. The level of significance 
was set at 5%. 

2.6. Ethical Considerations 

The study was part of a project approved by the institution’s research ethics 
committee. Because the study was based on secondary data, informed consent 
was waived by this committee. 

3. Results 

From 2012 to 2017, there were 1172 admissions to the PICU. One admission was 
excluded because it extended beyond 31 December 2018. Thirty-one admissions 
(13 in the first triennium and 18 in the second triennium) were excluded due to 
death within the first 48 hours after hospitalization. A total of 1140 admissions 
were thus considered for analysis. In the first triennium (2012-2014), 470 admis-
sions were recorded; in the second (2015-2017), 670 admissions were recorded, 
representing an increase of 42.6%. 

The age of the study population ranged from 0 to 189 months, with medians 
of 11.5 months (interquartile range [IQR]: 1 - 57 months) and 9 months (IQR: 1 
- 48 months), respectively, in the first and second trienniums and no significant 
difference between the periods (p = 0.399). Only two admissions were of patients 
older than 14 years (15 and 16 years old), and both occurred in the second trien-
nium. The length of PICU stay ranged from 0 to 142 days, with medians of 5 
days (IQR: 2 - 11 days) in the first triennium and 4 days (IQR: 2 - 9 days) in the 
second (p = 0.004). 

Table 1 shows the analyzed outcomes in the first and second trienniums. All 
outcomes occurred less frequently in the admissions from 2015-2017. The ob-
served reductions were statistically significant, with the exception of VAP. Mor-
tality showed the most striking reduction (over 50%). After adjustments for age 
and use of vasoactive drugs, reductions remained statistically significant for 
mortality (adjusted OR [adjOR] = 0.54), length of stay greater than 7 days (ad-
jOR = 0.75) and mechanical ventilation duration greater than seven days (adjOR 
= 0.54). 

4. Discussion 

This study compared health outcomes between two trienniums in a PICU in 
which the implementation of care measures and technology acquisition occurred 
mainly at the beginning of the second triennium. Except for ventilator-associated 
pneumonia, the frequency of all analyzed outcomes significantly declined in the  
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Table 1. Distribution of outcomes according to the triennium of admission to a pediatric intensive care unit in Paraná, Brazil. 

Outcome 
2012-2014 2015-2017 Unadjusted analysis Adjusted analysis* 

Out/Adm % Out/Adm % OR 95% CI adjOR 95% CI p 

Mortality 57/470 12.1 41/670 6.1 0.47 0.31 - 0.72 0.54 0.34 - 0.84 0.007 

Length of stay > 7 days 179/470 38.1 200/670 29.9 0.69 0.54 - 0.89 0.75 0.57 - 0.97 0.031 

CRBSI 26/470 5.5 20/670 3.0 0.53 0.290 - 0.95 0.61 0.33 - 1.12 0.111 

Need for PMV 303/470 64.5 389/670 58.1 0.76 0.598 - 0.97 0.85 0.65 - 1.12 0.238 

PMV > 7 days 133/303 43.9 111/389 28.5 0.51 0.372 - 0.70 0.54 0.39 - 0.74 0.000 

VAP 36/303 11.9 37/389 9.5 0.78 0.480 - 1.27 0.81 0.50 - 1.31 0.385 

*Adjusted for age (months) and use of vasoactive drugs. CRBSI: Catheter-Related Bloodstream Infection. PMV: Pulmonary Me-
chanical Ventilation. VAP: Ventilator-Associated Pneumonia. Out/Adm: Outcomes/Admission. Numbers in bold: Statistically 
significant. 

 
second triennium. However, after adjustments for age and use of vasoactive drugs, 
only mortality, length of PICU stay and time on mechanical ventilation remained 
statistically significant. 

The adoption of a set of measures in the PICU does not allow the identifica-
tion of which measures had the greatest impact on each analyzed outcome. 
However, the reduced duration of ventilatory support may be partially related to 
the expansion of physical therapy care at the studied unit. Physical therapy care 
contributes to greater success in weaning and discontinuation of mechanical 
ventilation, according to a study that showed that showed that having two or 
more physiotherapy sessions was the main predictor of successful weaning [13]. 
Longer durations of physical therapy care provide more time for the application 
of resources such as maneuvers for pulmonary expansion, drainage of upper and 
lower airway secretions and changes in position that increase the speed of re-
covery of respiratory capacity. 

Another measure adopted at the PICU under study, a protocol for extubation, 
may have contributed to the improved duration of the mechanical ventilation 
indicator. A pragmatic, multicentre clinical trial of 17 hospitals in the UK 
showed that among infants and children who required prolonged mechanical 
ventilation, a sedation and ventilator release protocol intervention demonstrated 
a statistically significant reduction in time to first successful extubation [14]. 
With the systematization of ventilator weaning, there is a lower incidence of 
orotracheal extubation failure, characterized as the need for reintubation within 
48 hours after ventilator withdrawal [14]. Extubation failure is considered an 
adverse event capable of prolonging the duration of mechanical ventilation and 
hospital stays and is associated with a higher risk of death [15].  

The document containing the Brazilian recommendations for mechanical 
ventilation describes strategies for the intubation of patients who require venti-
latory support and maintenance and for the discontinuation of this intervention 
[16]. After the acquisition of the new devices, it was possible for the PICU under 
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study to adopt these recommendations; the devices allowed greater control of 
the supplemental oxygen supply and the amount of air administered in each res-
piratory cycle, better synchrony between the child and the ventilator, and a re-
duction of the deleterious effects of ventilatory support, which also may have 
contributed to the reduction in mechanical ventilation duration. 

Although the rate of catheter-related bloodstream infection (CRBSI) declined 
from 5.5% to 3.0%, this decrease did not remain statistically significant after ad-
justments for age and use of vasoactive drugs, probably due to the high associa-
tion between the need for vasoactive drugs and their administration via a central 
catheter. However, it is possible that the standardization of care of central vas-
cular devices and the acquisition of new dressings may have played a role in this 
non-significant reduction. A study completed in 2019 demonstrated that central 
line care bundles are an effective solution to prevent fungus-related central 
line-associated bloodstream infections [17]. 

Proportionally fewer ventilator-associated pneumonia (VAP) events were di-
agnosed in the second triennium, but this difference was not statistically signifi-
cant. Despite the training for the prevention of this complication in the last tri-
mester of the first triennium, the low adherence to training by attending physi-
cians may have reduced its potential impact. Another hypothesis is that with the 
increase in admissions observed in the second triennium, there was a propor-
tional increase in intubated children in other hospitals or in other sectors of the 
study hospital, where the protocols used in the PICU were not applied. These 
results indicate the need for new studies to identify the causes of VAP and for 
new measures aimed at reducing this condition. A systematic review study 
showed a lower incidence of VAP when continuing education is provided for the 
nursing team on oral hygiene, care of ventilation devices, and lung-protective 
ventilator strategies [18]. Another study found a reduction in the incidence of 
VAP after the adoption of care measures such as headboard elevation (30˚), oral 
hygiene, and control of the pressure inside tracheal tube cuffs [19].  

It is believed that the significant reduction in mortality occurred because this 
event is intrinsically related to the other analyzed outcomes. Thus, a shorter 
PICU stays and mechanical ventilation duration reduce children’s exposure to 
events such as colonization by multiresistant microorganisms, prolonged use of 
antimicrobials, airway trauma, pressure ulcers resulting from prolonged hori-
zontal positioning, malnutrition and deprivation of family members and the 
home environment [9] [20] [21] [22] [23] [24], which consequently reduces 
mortality. 

Some considerations regarding the methods used in this study should be hig-
hlighted. Data were collected manually, and the study was based on a limited 
amount of data. Despite the existence of a severity at admission score, no such 
score was recorded for most admissions over the study period, which precluded 
its inclusion in the adjusted analyses. In view of this specific limitation, analyses 
were adjusted by age and a marker of illness severity, i.e., the need of vasoactive 
drugs. In addition, cases that resulted in death within 48 hours of admission 
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were excluded in both triennia to reduce the potential confounding effect of the 
severity of the child’s state on the analyzed outcomes. Regarding the study de-
sign, the outcomes may be associated not only with the treatments or instituted 
care measures but also with patient characteristics or the reasons for hospitaliza-
tion, which may have differed between the triennia. 

5. Conclusions 

The results indicate the benefits of certain care measures for children admitted 
to the PICU as a result of the adoption of protocols, the expansion and training 
of human resources or technological improvement. In addition to the reduced 
mortality, the reduced length of PICU stay allowed greater availability of beds 
for new admissions, represented by the more than 40% increase in the number 
of admissions in the second three-year period. The increased patient turnover 
represents public health gains by expanding access for children who require this 
level of care in the context of Brazil, where public PICU beds are still lacking [4] 
[5], thus contributing to the universality and integrality of care at this life stage. 

Conflicts of Interest 

The authors declare that they have no competing interest.  

References 
[1] AMIB (2016) Censo AMIB 2016: Associação Brasileira de Medicina Intensiva; 2016.  

https://www.amib.org.br/censo-amib/  

[2] Piva, J.P. (2018) Modes of Death and the Dying Process in Brazilian PICU over the 
Last 30 Years: Personal Reflections. Pediatric Critical Care Medicine, 19, S59-S60.  
https://doi.org/10.1097/PCC.0000000000001516 

[3] Ministério da Saúde (Brasil) (2019) Cadastro Nacional dos Estabelecimentos de 
Saúde do Brasil (CNES) 2018. http://cnes.datasus.gov.br/  

[4] de Fátima Vasques Monteiro, M., Vertamatti, M.A.F., Alves, M.N.M., et al. (2018) 
Regulation of Access to the Hospital Care Network for Children in Ceará, Brazil. 
The International Journal of Health Planning and Management, 33, 934-940.  
https://doi.org/10.1002/hpm.2550 

[5] de Mendonça, J.G., Guimaraes, M.J.B., de Mendonça, V.G., Portugal, J.L. and de 
Mendonça, C.G. (2019) Profile of Hospitalizations in Pediatric Intensive Care Units 
of the Brazilian Unified Health System in the State of Pernambuco, Brazil. Ciência 
& Saúde Coletiva, 24, 907-916. 

[6] Hatachi, T., Tachibana, K. and Takeuchi, M. (2015) Incidences and Influences of 
Device-Associated Healthcare-Associated Infections in a Pediatric Intensive Care 
Unit in Japan: A Retrospective Surveillance Study. Journal of Intensive Care, 3, Ar-
ticle No. 44. https://doi.org/10.1186/s40560-015-0111-6 

[7] McBeth, C.L., Montes, R.S., Powne, A., et al. (2018) Interprofessional Approach to 
the Sustained Reduction in Ventilator-Associated Pneumonia in a Pediatric Inten-
sive Care Unit. Critical Care Nurse, 38, 36-45. https://doi.org/10.4037/ccn2018121 

[8] Foglia, E.E, Fraser, V.J. and Elward, A.M. (2007) Effect of Nosocomial Infections 
Due to Antibiotic-Resistant Organisms on Length of Stay and Mortality in the Pe-
diatric Intensive Care Unit. Infection Control & Hospital Epidemiology, 28, 

https://doi.org/10.4236/ojped.2023.135078
https://www.amib.org.br/censo-amib/
https://doi.org/10.1097/PCC.0000000000001516
http://cnes.datasus.gov.br/
https://doi.org/10.1002/hpm.2550
https://doi.org/10.1186/s40560-015-0111-6
https://doi.org/10.4037/ccn2018121


A. Linck Jr. et al. 
 

 

DOI: 10.4236/ojped.2023.135078 705 Open Journal of Pediatrics 
 

299-306. https://doi.org/10.1086/512628 

[9] McGrath, E.J. and Asmar, B.I. (2011) Nosocomial Infections and Multidrug-Resistant 
Bacterial Organisms in the Pediatric Intensive Care Unit. The Indian Journal of 
Pediatrics, 78, 176-184.  
https://doi.org/10.1007/s12098-010-0253-4 

[10] Luangasanatip, N., Hongsuwan, M., Lubell, Y., et al. (2018) Cost-Effectiveness of 
Interventions to Improve Hand Hygiene in Healthcare Workers in Middle-Income 
Hospital Settings: A Model-Based Analysis. Journal of Hospital Infection, 100, 
165-175. https://doi.org/10.1016/j.jhin.2018.05.007 

[11] Tablan, O.C, Anderson, L.J., Besser, R.E., et al. (2004) Guidelines for Preventing 
Health-Care-Associated Pneumonia, 2003; Recommendations of CDC and the 
Healthcare Infection Control Practices Advisory Committee. The Morbidity and 
Mortality Weekly Report, 53, 1-36. 

[12] Moitra, V.K., Guerra, C., Linde-Zwirble, W.T. and Wunsch, H. (2016) Relationship 
between ICU Length of Stay and Long-Term Mortality for Elderly ICU Survivors. 
Critical Care Medicine, 44, 655-662.  
https://doi.org/10.1097/CCM.0000000000001480 

[13] Schreiber, A.F., Ceriana, P., Ambrosino, N., Malovini, A. and Nava, S. (2019) Phy-
siotherapy and Weaning from Prolonged Mechanical Ventilation. Respiratory Care, 
64, 17-25. https://doi.org/10.4187/respcare.06280 

[14] Blackwood, B., Tume, L.N., Morris, K.P., Clarke, M., McDowell, C., Hemming, K., 
Peters, M.J., McIlmurray, L., Jordan, J., Agus, A., Murray, M., Parslow, R., Walsh, 
T.S., Macrae, D., Easter, C., Feltbower, R.G. and McAuley, D.F. (2021) Effect of a 
Sedation and Ventilator Liberation Protocol vs Usual Care on Duration of Invasive 
Mechanical Ventilation in Pediatric Intensive Care Units: A Randomized Clinical 
Trial. JAMA, 326, 401-410. https://doi.org/10.1001/jama.2021.10296 

[15] Buppha, P., Kusumaphanyo, C. and Chittawatanarat, K. (2016) Outcomes and Risk 
Factors of Extubation Failure: A Multicenter Study of the THAI Surgical Intensive 
Care Units (SICUs). Journal of the Medical Association of Thailand, 99, S136-S144. 

[16] Barbas, C.S.V., Ísola, A.M., de Carvalho Farias, A.M., et al. (2014) Recomendações 
brasileiras de ventilação mecânica 2013. Parte I. Revista Brasileira de Terapia Inten-
siva, 26, 89-121.  

[17] Devrim, İ., Topal, S., Ceylan, G., Oruç, Y., Gülfidan, G., Ayhan, Y., Bayram, N. and 
Ağın, H. (2022) Changes in the Incidence of Candida-Related Central Line-Associated 
Bloodstream Infections in Pediatric Intensive Care Unit: Could Central Line Bundle 
Have a Role? Journal of Medical Mycology, 32, Article ID: 101277.  
https://doi.org/10.1016/j.mycmed.2022.101277 

[18] Guilhermino, M.C., Inder, K.J. and Sundin, D. (2018) Education on Invasive Me-
chanical Ventilation Involving Intensive Care Nurses: A Systematic Review. 
Nursing in Critical Care, 23, 245-255. https://doi.org/10.1111/nicc.12346 

[19] Araguas, T.G., Aristorena, I.I., Oyarzun, C.Z., Madoz, B.B. and Hugalde, J.B. (2012) 
Evaluation of a Mechanical Ventilation Associated Pneumonia Prevention Program: 
Results after One Year. Enfermería Intensiva, 23, 4-10.  
https://doi.org/10.1016/j.enfi.2011.12.007 

[20] Ventura, J.C., Hauschild, D.B., Barbosa, E., et al. (2020) Undernutrition at PICU 
Admission Is Predictor of 60-Day Mortality and PICU Length of Stay in Critically 
Ill Children. Journal of the Academy of Nutrition and Dietetics, 120, 219-229.  
https://doi.org/10.1016/j.jand.2019.06.250 

[21] Carcillo, J.A., Dean, J.M., Holubkov, R., et al. (2016) Inherent Risk Factors for No-

https://doi.org/10.4236/ojped.2023.135078
https://doi.org/10.1086/512628
https://doi.org/10.1007/s12098-010-0253-4
https://doi.org/10.1016/j.jhin.2018.05.007
https://doi.org/10.1097/CCM.0000000000001480
https://doi.org/10.4187/respcare.06280
https://doi.org/10.1001/jama.2021.10296
https://doi.org/10.1016/j.mycmed.2022.101277
https://doi.org/10.1111/nicc.12346
https://doi.org/10.1016/j.enfi.2011.12.007
https://doi.org/10.1016/j.jand.2019.06.250


A. Linck Jr. et al. 
 

 

DOI: 10.4236/ojped.2023.135078 706 Open Journal of Pediatrics 
 

socomial Infection in the Long Stay Critically Ill Child without Known Baseline 
Immunocompromise: A Post Hoc Analysis of the CRISIS Trial. The Pediatric 
Infectious Disease Journal, 35, 1182-1186.  
https://doi.org/10.1097/INF.0000000000001286 

[22] Aygun, F, Aygun, F.D., Varol, F., et al. (2019) Infections with Carbapenem-Resistant 
Gram-Negative Bacteria are a Serious Problem among Critically Ill Children: A Sin-
gle-Centre Retrospective Study. Pathogens, 8, Article No. 69.  
https://doi.org/10.3390/pathogens8020069 

[23] Dervan, L.A., Di Gennaro, J.L., Farris, R.W.D. and Watson, R.S. (2020) Delirium in 
a Tertiary PICU: Risk Factors and Outcomes. Pediatric Critical Care Medicine, 21, 
21-32. https://doi.org/10.1097/PCC.0000000000002126 

[24] Lopes-Júnior, L.C., Dos Reis de Paula Rosa, M.A. and de Lima, R.A.G. (2018) Psy-
chological and Psychiatric Outcomes Following PICU Admission: A Systematic Re-
view of Cohort Studies. Pediatric Critical Care Medicine, 19, e58-e67.  
https://doi.org/10.1097/PCC.0000000000001390 

 
 

https://doi.org/10.4236/ojped.2023.135078
https://doi.org/10.1097/INF.0000000000001286
https://doi.org/10.3390/pathogens8020069
https://doi.org/10.1097/PCC.0000000000002126
https://doi.org/10.1097/PCC.0000000000001390

	Care Measures and Health Outcomes in a Pediatric Intensive Care Unit in Brazil
	Abstract
	Keywords
	1. Introduction
	2. Material and Methods
	2.1. Setting
	2.2. Care Measures
	2.3. Study Design and Population
	2.4. Outcomes
	2.5. Statistical Analysis
	2.6. Ethical Considerations

	3. Results
	4. Discussion
	5. Conclusions
	Conflicts of Interest
	References

