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A b s t r ac t
Objective: Staphylococcal infections are common cause of morbidity and mortality in pediatric intensive care unit (PICU). The objective of this
study was to describe the clinical and microbial features, and outcome of patients with invasive staphylococcal infection.
Materials and methods: We conducted a retrospective chart review of the children admitted to PICU with invasive staphylococcal infections.
Invasive staphylococcal infection was defined as clinical infection with isolation of Staphylococcus aureus from a normally sterile body site.
Results: A total of 50 children (1 month to 16 years) were identified with staphylococcal infections during the study period. There was male
preponderance (75%) with high prevalence in school going children. Among these children, 36% (18) were coagulase-negative (CONS), which
were excluded. Of the remaining, 64% (32) were coagulase-positive Staphylococcus aureus, 54% (27) were methicillin-resistant Staphylococcus
aureus (MRSA), and 10% (5) were methicillin-susceptible Staphylococcus aureus (MSSA). Community-acquired staphylococcal infections were
present in 24 children (CA-MRSA). Pneumonia with empyema was the most common 20 (62%) site of primary staphylococcal infection,
followed by blood stream infection 9 (28%) and skin and soft tissue infection 3 (9%). Of the soft tissue infection, three were MRSA, with two
had pyopericardium with infective endocarditis. Resistance in MSSA was found to be maximum to penicillin, erythromycin, and ciprofloxacin
with no resistance with vancomycin.
Conclusion: There is an increase incidence of MRSA among community-acquired staphylococcal infections requiring intensive care management.
A larger study on clinical profile of Staphylococcus infection in pediatrics is urgently needed to define the exact magnitude of the problem.
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Sir,

1,3,4

Staphylococcus aureus bacteremia continues to be a major
problem related to both community-acquired (CA) and nosocomial
infection.1 In the community setting, S. aureus has a propensity to
cause serious invasive infection in normal hosts as well as those
with debilitating illnesses. In the hospital setting, both methicillinresistant Staphylococcus aureus (MRSA) and methicillin-susceptible
Staphylococcus aureus (MSSA) are major causes of bloodstream
infection.2,3
We report case series of children with invasive staphylococcal
infections admitted to pediatric intensive care unit (PICU) of a
tertiary care hospital of South India (January 2016 to September
2018). Since it was a retrospective record analysis, permission for
the waiver of parental consent was obtained from the Institute
Ethics Committee. We had 32 children with staphylococcal
infections—majority was MRSA 84% (27) and only 16% (5) were
MSSA isolates. All strains were Panton-Valentine leukocidin (PVL)
positive. The overall median age was 4 years (1–11 years) with
mean pediatric risk of mortality (PRISM) III score of 7 (3–9). We
found 12.5% children with severe acute malnutrition according
to WHO growth chart. Majority (70%) were found to be anemic,
while 12% had severe anemia requiring transfusion. The overall
mortality was 41% (13).
In children with MRSA, 24 (88%) were CA-MRSA, while only 3
were hospital-acquired (HA-MRSA). The most common presentation
was pneumonia with empyema 16 (59%). On comparison between
the MSSA and MRSA groups, the median ages were found to be

similar (MSSA 4 years/MRSA 4.5 years). The median PRISM score was
7 (4–9) in MSSA and 6.5 (0.8–2.5) in MRSA which was not statistically
significant. However, 80% of the MSSA infection was empyema
as compared to 59% of the MRSA group. All the children in MSSA
needed ventilation support as compared to MRSA (75%). However,
the duration of ventilation (median) did not differ between the
groups [3 (inter quartile range (IQR) 1.5–11) MSSA, 3.5 (0–8.25)
MRSA]. Likewise, the duration of hospital stay [MSSA 15 days (IQR
6–17) and MRSA 14 days (9–23)] and PICU stay [MSSA 8 days (IQR
5–12) and MRSA 10 days (5–11)] were similar in these two groups.
There was no significant difference in mortality as well.
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A n t i b i ot i c S e n s i t i v i t y
There was no resistance found to vancomycin in all strains (MSSA
and MRSA) in our study. Resistance was found to be maximum to
penicillin, erythromycin, and ciprofloxacin in both groups.

Discussion
Methicillin-resistant Staphylococcus aureus is one of the most
important causes of antibiotic-resistant healthcare-associated
infections worldwide.4 Methicillin-resistant Staphylococcus aureus
was initially associated with HA infections and since the 2000s with
CA infections.5 However, we noticed that 88% of MRSA isolates
were CA. The high prevalence of MRSA infection in our PICU could
be due to higher frequency of Staphylococcus infections which we
received from the community. This was also observed in the prior
study from our institute—in which they have observed that out of
the 92 collected strains (both adult and children), 52.2% were MRSA,
isolated from CA infections in 60.4% and HA infections in 39.6% (4).
Our study also reaffirms the high prevalence of MRSA in the
community similar to other studies from India.6,7 As observed
in these studies, we also did not find any vancomycin-resistant
isolates.8 There is an urgent need for prospective studies describing
the profile of Staphylococcus in PICU.

Authors’ Contributions

2.

3.

4.

5.

6.

7.

All the authors contributed equally for the work.
8.

References
1. Steinberg JP, Clark CC, Hackman BO. Nosocomial and communityacquired Staphylococcus aureus bacteremia from 1980 to 1993: impact

of intravascular devices and methicillin resistance. Clin Infect Dis
1996;23(2):255–259. DOI: 10.1093/clinids/23.2.255.
Hospital Infections Program, National Center for Infectious Diseases,
Centers for Disease Control and Prevention. National nosocomial
infections surveillance (NNIS) report: data summary from october
1986 to april 1996. Am J Infecting Control 1996;24(5):380–388. DOI:
10.1016/S0196-6553(96)90026-7.
Panlilo AL, Culver DH, Gayness RP, Banerjee S, Henderson TS,
Tolson JS, et al. Methicillin-resistant Staphylococcus aureus in US
hospitals, 1975–1991. Infect Control Hosp Epidemiology 1992;13:
582–586.
Baranwal AK, Singhi SC, Jayashree M. A 5-year PICU experience of
disseminated staphylococcal disease, part 1: clinical and microbial
profile. J Trop Pediatr 2007;53(4):245–251. DOI: 10.1093/tropej/
fmm022.
Bouchiat C, El-Zeenni N, Chakrakodi B, Nagaraj S, Arakere G,
Etienne J. Epidemiology of Staphylococcus aureus in Bangalore,
India: emergence of the ST217 clone and high rate of resistance to
erythromycin and ciprofloxacin in the community. New Microbes
New Infect 2015. 15–20.
Thind P, Prakash SK, Wadhwa A, Garg VK, Pati B. Bacteriological
profile of community-acquired pyodermas with special reference
to methicillin resistant Staphylococcus aureus. Indian J Dermatol
Venereol Leprol 2010;76(5):572–574. DOI: 10.4103/0378-6323.
69064.
Nagaraju U, Bhat G, Kuruvila M, Pai GS, Jayalakshmi, Babu RP.
Methicillin-resistant Staphylococcus aureus in community-acquired
pyoderma. Int J Dermatol 2004;43(6):412–514. DOI: 10.1111/j.13654632.2004.02138.x.
Lin C-Y, Wang J-H, Lin K-H, Ho Y-L, Ho C-M, et al. Methicillin-resistant
Staphylococcus aureus with reduced vancomycin susceptibility in
Taiwan. Tzu Chi Medical Journal 2018;30(3):135–140. DOI: 10.4103/
tcmj.tcmj_145_17.

Indian Journal of Critical Care Medicine, Volume 24 Issue 9 (September 2020)

891

