
Journal of Clinical and Diagnostic Research. 2016 Sep, Vol-10(9): DM01-DM03 11

DOI: 10.7860/JCDR/2016/22799.8590 Short Communication

V. 1

IntroduCtIon
Omphalitis is the infection of the umbilical cord stump, which 
can lead to septicaemia and significant neonatal morbidity and 
mortality [1]. Omphalitis caused many neonatal deaths, where 
aseptic delivery techniques were not used [2]. Clinical criteria for 
defining omphalitis has varied considerably in literatures published 
across the world, ranging from discharge of pus with/without foul 
odour, redness, swelling, warmth and tenderness [3]. However, 
an algorithm for the objective diagnosis of omphalitis suggested 
by researchers from Nepal on the basis of presence of pus and 
moderate redness or severe redness for inclusion of cases and an 
absence of pus along with no moderate/severe redness/swelling 
for exclusion, were found to be the most pragmatic clinical 
screening criteria [3]. Omphalitis is a significant risk factor for 
positive blood cultures in Neonatal Intensive Care Unit (NICU) [4]. 
Patent vitello-intestinal duct, umbilical granuloma, umbilical sinus 
and patent urachus are the other causes of umbilical discharge [5], 
which should also be ruled out.

MaterIalS and MethodS
A prospective study was done after obtaining ethical clearance 
from the Institutional Ethics Committee. Neonates (≤ 28 days 
of age) were screened for omphalitis during a period of four 
months (from 1st January 2016 to 30th April 2016). A total of 
623 neonates born in our institute, were screened for omphalitis 
in the inpatient and outpatient department of Paediatrics, using 
the clinical criteria as suggested by researchers from Nepal [3]. 
Following the clinical examination, umbilical discharge from the 
included cases was collected with sterile cotton swab stick and 
immediately inoculated on blood agar, MacConkey’s agar and 
brain heart infusion broth with a simultaneous direct Gram stain 
smear. The inoculated media were incubated at 37ºC and kept 

 

for 48 hours, readings being taken after 24 hours and 48 hours. 
Grown organisms were identified by standard microbiological 
techniques including Gram stain, relevant biochemical reactions 
and VITEK 2 Compact (bioMereiux Inc., France). Antimicrobial 
susceptibility testing was performed on Mueller Hinton agar plates 
by Kirby Bauer disc diffusion method and interpretation was done 
according to the Clinical and Laboratory Standards Institute (CLSI) 
guidelines version 2015 using American type culture collection 
strain of Staphylococcus aureus (ATCC 25923) for quality control. 
The Staphylococcus isolates were tested with cefoxitin (30µg), 
ciprofloxacin (5µg), erythromycin (15µg), clindamycin (2µg), 
trimethoprim-sulphamethoxazole (1.25/23.75µg), amikacin (30µg), 
gentamicin (10µg), doxycycline (30µg) and linezolid (30µg), by 
disc diffusion method and vancomycin and teicoplanin by E-strip 
method according to the CLSI guidelines [6]. For determination 
of inducible clindamycin resistance in all the Staphylococcus 
isolates, D-test was performed with erythromycin and clindamycin 
discs [6].

During the same period of four months growth of MRSA was 
compared between umbilical discharge and other different pus 
samples received from skin and soft tissue infections (SSTI) from 
the neonates. All data were entered in excel spreadsheet (Microsoft 
Office, Redmond, Washington, USA). The data were summarised 
using mean along with standard deviation for continuous variables, 
and frequency along with percentages for categorical variable. 
Chi-square test was used to check the categorical variables 
association and p-value <0.05 was taken as significant.

reSultS
Among the 623 neonates, 21 (3.37%) were positive for our 
screening criteria for omphalitis. The age of the babies were 
between 2 days and 28 days (mean = 10.99 days, SD = 7.90). 

Keywords: Newborn, Resistance, Umbilical discharge, Umbilicus

 

M
ic

ro
b

io
lo

g
y 

S
ec

tio
n Outstanding Prevalence of Methicillin 

Resistant Staphylococcus aureus in 
Neonatal Omphalitis

Mallika Sengupta1, Sayantan Banerjee2, pritaM Banerjee3, partha guchhait4 

aBStraCt
Introduction: Omphalitis is the infection of the umbilical cord 
stump, which can lead to septicaemia and significant neonatal 
morbidity and mortality. Very little data is available on the 
aetiology of neonatal omphalitis in India.

aim: To identify the causative agents of omphalitis in neonates 
and determine the antimicrobial susceptibility patterns of the 
isolates.

Materials and Methods: A prospective study was conducted 
at ESI-PGIMSR and ESIC Medical College, Joka, a tertiary 
care teaching hospital in Eastern India for a period of four 
months (from 1st January 2016 to 30th April 2016). Neonates 
were screened for omphalitis on the basis of presence of pus 
and redness for inclusion. Clinical examination, Gram stain 
and culture of umbilical discharge, identification of organisms 
by biochemical tests and VITEK 2 Compact (bioMereiux Inc., 

France) was done. Antimicrobial susceptibility by Kirby Bauer 
disc diffusion method and E-strip agar diffusion method (for 
vancomycin and teicoplanin) were performed and interpreted 
according to the Clinical and Laboratory Standards Institute 
(CLSI) guidelines version 2015.

results: A total of 623 neonates were screened, among 
whom 21 (3.37%) were positive for our screening criteria for 
omphalitis. Cultures from the exudates of those cases yielded 
growth of Staphylococcus aureus in 19 (90.47%) samples, all 
of which were found to be methicillin resistant Staphylococcus 
aureus (MRSA). Resistance to erythromycin was seen among 
36.82% isolates and inducible clindamycin resistance was seen 
among 31.57% isolates of Staphylococcus aureus. 

Conclusion: MRSA can be the most common cause of 
omphalitis. However, this finding needs to be evaluated in larger 
prospective studies.
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antimicrobial drug Susceptible 
(%)

intermediately 
susceptible (%)

resistant (%)

Cefoxitin None - 19 (100%)

Ciprofloxacin None - 19 (100%)

Trimethoprim-
sulphamethoxazole

7 (36.82%) 8 (42.1%) 4 (21.05%)

Erythromycin 11 (57.85%) 1 (5.26%) 7 (36.82%)

Clindamycin 13 (68.42%) - 6 (31.57%)

Doxycycline 19 (100%) - None

Gentamicin 19 (100%) - None

Amikacin 19 (100%) - None

Linezolid 19 (100%) - None

Vancomycin 19 (100%) - None

Teicoplanin 19 (100%) - None

[table/Fig-2]: Antimicrobial susceptibility in the Staphylococcus aureus isolates 
(n=19).

Among the clinically included omphalitis cases, 15 (71.42%) were 
male and 6 (28.57%) female. Among the cases, 11 (52.38%) 
were actually discharged post-delivery with apparently healthy 
stump and presented to the outpatient department with umbilical 
discharge and redness, 5 (23.81%) were from the paediatric sick 
neonatal ward and 5 (23.81%) were from NICU.

Of these 21 samples, 19 (90.47%) showed plenty of Gram positive 
cocci in clusters along with polymorphonuclear cells in direct 
Gram staining [Table/Fig-1] and yielded pure and heavy growth 
of Staphylococcus aureus after 24 hours incubation. All these 
19 isolates (100%) were resistant to cefoxitin and were therefore 
methicillin resistant Staphylococcus aureus (MRSA). One sample 
had no growth of any organism and one sample showed growth 
of commensal cutaneous flora including a mixture of Coagulase 
negative staphylococci and Corynebacterium spp. 

Out of 24 other different pus samples received from skin and soft 
tissue infections (SSTI) from the neonates, only 5 (20.83%) had 
growth of Staphylococcus aureus (MRSA). Hence, the yield of 
MRSA in umbilical discharge is significantly higher in comparison 
to that of its yield from any other pus samples from SSTI in neonatal 
patients (p = 0.000003 ie <0.05, chi-square - 21.8256).

All the isolates of Staphylococcus aureus were susceptible to 
gentamicin, amikacin, doxycycline, linezolid, vancomycin and 
teicoplanin and resistant to cefoxitin and ciprofloxacin. All the 
6 clindamycin resistant isolates were D-test positive and had 
inducible clindamycin resistance [Table/Fig-2]

dISCuSSIon
Methicillin resistant Staphylococcus aureus (MRSA) is a serious 
public health concern and an economic burden to national 
health care systems [7]. Methicillin resistant Staphylococcus 
aureus is resistant to all beta-lactam antibiotics including beta-
lactam/beta-lactamase inhibitor combinations, cephalosporins, 
and carbapenems. MRSA has been associated with a variety of 
healthcare associated as well as community acquired infections 
including septicaemia, pneumonia, wound infection, septic 
arthritis, osteomyelitis and toxic shock syndrome with significant 
rates of morbidity and mortality [8].

In a study from Tanzania, Staphylococcus aureus was the 
most predominant isolate from SSTI pus swabs in all neonates 
[9]. In a study from Pakistan the common causative agents of 
omphalitis were found to be Staphylococcus aureus (52.1%) with 
a predominance (95.7%) of methicillin sensitive Staphylococcus 
aureus (MSSA), followed by Streptococcus pyogenes (18%), 
Group B beta-haemolytic streptococci (10 %), Pseudomonas spp., 
Aeromonas spp. and Klebsiella spp. [10]. In another study from 
Oman, Staphylococcus aureus was the most common pathogen 
isolated from neonatal omphalitis, followed by Escherichia coli 
and Klebsiella spp. [11]. Guvenc et al., from Turkey reported 
that Staphylococcus aureus and Escherichia coli were the most 
frequent microorganisms isolated from neonatal omphalitis [12]. 
Similarly, in the present study, it was found that 90.47% had pure 
and heavy growth of Staphylococcus aureus and all of them were 
MRSA, which is a unique observation.

In a study on neonatal sepsis in a tertiary care centre in North India, 
Staphylococcus aureus (47.3%) was the most common isolated 
organism followed by Klebsiella pneumoniae and Acinetobacter 
spp. with high resistance to oxacillin (48.5%) but good sensitivity 
to aminoglycosides, vancomycin and linezolid among S. aureus 
isolates [13]. Though in the present study, prevalence of MRSA 
was higher among S. aureus isolates, which were otherwise all 
susceptible to aminoglycosides, vancomycin and linezolid. 

lIMItatIonS
The limitations of this study were the limited number of cases of 
omphalitis in the hospital which can be overcome by doing larger 
community based studies, where prevalence of omphalitis may be 
higher due to home based delivery. There can also be seasonal 
variation of pathogen, in a tropical country like that of India, which 
may be overcome by longer duration studies spread across over 
the seasons.

ConCluSIon
We hereby report a high prevalence of MRSA in omphalitis among 
neonates. MRSA isolates are constitutionally resistant to all beta 
lactam antibiotics, which are by far the safest group of antibiotics 
used among the neonates and children. The MRSA isolates as 
reported by other investigators were also significantly resistant 
to other safe group of antibiotics for the neonatal/paediatric age 
group, i.e., macrolides and trimethoprim-sulphamethoxazole, 
thus making the empirical treatment choices difficult, warranting 
microbiological diagnosis in all cases of omphalitis.

reFerenCeS
 Imdad A, Bautista RMM, Senen KAA, Uy MEV, Mantaring JB, Bhutta ZA. [1]

Umbilical cord antiseptics for preventing sepsis and death among newborns. 
Cochrane Database Syst Rev. 2013;5:CD008635. 

 Zupan J, Garner P, Omari AA. Topical umbilical cord care at birth. [2] Cochrane 
Database Syst Rev. 2004;(3):CD001057. 

 Mullany LC, Darmstadt GL, Katz J, Khatry SK, LeClerq SC, Adhikari RK, et al. [3]
Development of clinical sign based algorithms for community based assessment 
of omphalitis. Arch Dis Child Fetal Neonatal Ed. 2006;91(2):F99-104. 

 Macharashvili N, Kourbatova E, Butsashvili M, Tsertsvadze T, McNutt L-A, [4]
Leonard MK. Aetiology of neonatal blood stream infections in Tbilisi, Republic of 
Georgia. Int J Infect Dis IJID Off Publ Int Soc Infect Dis. 2009;13(4):499–505. 

[table/Fig-1]: Gram positive cocci in clusters along with polymorphonuclear cells in 
direct Gram staining.



www.jcdr.net Mallika Sengupta et al., Outstanding Prevalence of Methicillin Resistant Staphylococcus aureus in Neonatal Omphalitis

Journal of Clinical and Diagnostic Research. 2016 Sep, Vol-10(9): DM01-DM03 33

 Mshelbwala PM, Sabiu L, Chirdan LB, Ameh EA, Nmadu PT. Persistent umbilical [5]
discharge in infants and children. Ann Trop Paediatr. 2006;26(2):133–35. 

 Clinical and Laboratory Standards Institute, editor. Performance standards [6]
for antimicrobial disk susceptibility test: twenty-fifth informational supplement. 
Wayne, PA: Committee for Clinical Laboratory Standards; 2015. 236 p. 
(Documents/Clinical and Laboratory Standards Institute). 

 Moodley A, Oosthuysen WF, Dusé AG, Marais E, South African MRSA Surveillance [7]
Group. Molecular characterization of clinical methicillin-resistant Staphylococcus 
aureus isolates in South Africa. J Clin Microbiol. 2010;48(12):4608–11. 

 Ansari S, Nepal HP, Gautam R, Rayamajhi N, Shrestha S, Upadhyay G, et al. [8]
Threat of drug resistant Staphylococcus aureus to health in Nepal. BMC Infect 
Dis. 2014;14:157. 

 Mhada TV, Fredrick F, Matee MI, Massawe A. Neonatal sepsis at Muhimbili [9]
National Hospital, Dar es Salaam, Tanzania; aetiology, antimicrobial sensitivity 
pattern and clinical outcome. BMC Public Health. 2012;12:904. 

 Mir F, Tikmani SS, Shakoor S, Warraich HJ, Sultana S, Ali SA, et al. Incidence [10]
and aetiology of omphalitis in Pakistan: a community-based cohort study. J 
Infect Dev Ctries. 2011;5(12):828–33. 

 Sawardekar KP. Changing spectrum of neonatal omphalitis. [11] Pediatr Infect Dis J. 
2004;23(1):22–6. 

 Güvenç H, Güvenç M, Yenio[12] ğlu H, Ayata A, Kocabay K, Bektaş S. Neonatal 
omphalitis is still common in eastern Turkey. Scand J Infect Dis. 1991;23(5):613–
16. 

 Marwah P, Chawla D, Chander J, Guglani V, Marwah A. Bacteriological profile [13]
of neonatal sepsis in a tertiary-care hospital of Northern India. Indian Pediatr. 
2015;52(2):158–59. 

  particularS OF cOntriButOrS:
1. Senior Resident, Department of Microbiology, ESI-PGIMSR, ESIC Medical College and ESIC Hospital, Joka, Kolkata, West Bengal, India.
2. Assistant Professor, Department of Microbiology, ESI-PGIMSR, ESIC Medical College and ESIC Hospital, Joka, Kolkata, West Bengal, India.
3. Assistant Professor, Department of Paediatrics, ESI-PGIMSR, ESIC Medical College and ESIC Hospital, Joka, Kolkata, West Bengal, India.
4. Senior Resident, Department of Microbiology, ESI-PGIMSR, ESIC Medical College and ESIC Hospital, Joka, Kolkata, West Bengal, India.

naMe, aDDreSS, e-Mail iD OF the cOrreSpOnDing authOr:
Dr. Sayantan Banerjee,
Assistant Professor, Department of Microbiology, ESI-PGIMSR, ESIC Medical College and ESIC Hospital, Joka, 
Kolkata, West Bengal, India.
E-mail: drsayantan@gmail.com

Financial Or Other cOMpeting intereStS: None.

Date of Submission: jul 15, 2016
Date of Peer Review: jul 29, 2016

 Date of Acceptance: aug 16, 2016
Date of Publishing: Sep 01, 2016


