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ABSTRACT

Background: The treatment for pediatric orbital cellulitis/abscess is trending towards intravenous
antibiotic management alone in appropriate cases. Without cultures to guide therapy, knowing
the local microbiology is of utmost importance in managing these patients.

Methods: We conducted a retrospective case series for patients age 2 months to 17 years, who
were hospitalized between January 1, 2013, and December 31, 2019, to evaluate the local micro-

biology and pattern of antibiotic prescribing in pediatric orbital cellulitis.

Results and Discussion: Of 95 total patients, 69 (73%) received intravenous antibiotics only and
26 (27%) received intravenous antibiotics plus surgery. The most common organism cultured
was Streptococcus anginosus, followed by Staphylococcus aureus, and group A streptococcus.
Methicillin-resistant Staphylococcus aureus (MRSA) prevalence was 9%. MRSA-active antibiotics

remain the most frequently used antibiotics.

BACKGROUND

Orbital cellulitis/abscess (OC) is a rare complication of acute
rthinosinusitis that affects the periocular tissues posterior to the
orbital septum. It can cause significant morbidities, such as vision
loss, cavernous sinus thrombosis, and intracranial infection.!
Although OC can happen at any age, it is more prevalent in the
pediatric population.2 Common clinical findings include orbital
and periorbital edema and erythema, fever, pain with eye move-
ment, diplopia, ophthalmoplegia, and proptosis. OC can be clas-
sified using groups 2 through 4 of the Chandler system, based
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on the extent and severity of infection:
group 2 (orbital cellulitis), group 3 (sub-
periosteal abscess), and group 4 (intraor-
bital abscess).> Chandler group 1 (preseptal
cellulitis) does not involve the orbital space
and, therefore, generally does not cause
intraorbital complications.

Children with OC require hospitaliza-
tion for treatment and monitoring, with
a multispecialty team of pediatricians,
ophthalmologists, and otolaryngologists.
Intraorbital abscesses (Chandler group 4)
represent less than 3% of total cases> and
are typically treated surgically. With a less
than 5% risk of intracranial complications
for patients with orbital cellulitis (Chandler group 2) and subperi-
osteal abscess (Chandler group 3),! successful management with
intravenous (IV) antimicrobials alone has been reported for many
cases.>6 However, in the absence of surgical drainage and culture of
the affected area, antibiotic selection cannot be targeted to specific
pathogens, leading to variation in antibiotic selection within and
between hospitals.” Data on the microbiology of orbital cellulitis
in pediatrics are needed to guide selection of targeted antibiotics.
In general, unnecessarily broad antibiotic exposure contributes to
development of resistance, side effects, cost, and noncompliance
after discharge. Since regional differences are reported for the bac-
terial causes of OC,8 we aimed to report the local microbiology of
OC to guide better empiric antimicrobial selection and decrease

antibiotic overuse.?

METHODS

Study Design and Participants

We conducted a retrospective case series of all pediatric patients,
age 60 days to 17 years, admitted to a tertiary children’s hospital
with the diagnosis of OC between January 1, 2013, and December
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31, 2019. The cohort was identified using ‘ .
he el . dical d (EMR) Table 1. Patient Characteristics
t t -
¢ clectronic me 1c:a rec?r ) Sy$ All Patients Medical Group  Surgical Group
tem and the following diagnostic codes: n=95 n=69 n=26
ICD 9 - 376.01, 37603 and ICD 10 - N(%)or N(%) N(%) P value
HO05.011, H05.012, H05.013, H05.019, Median IQR Median IQR Median IQR
H05.021, H05.022, H05.023, H05.029, Age, years 81(4.6-11.4) 7.0 (4.3-10.3) 10.7 (5.9-12.2) 0.009
HO05.121, H05.122, H05.123. Eligibility Gender, male 64 (67) 45 (65) 19.(73) 0.62
criteria included Chandler group 2, 3, or 4 Races 072
White 53 (61) 40 (62) 13 (57)
OC confirmed by computed tomography African American 33 (38) 23 (36) 10 (43)
obtained on admission. Exclusion criteria Native Hawaiian/Pacific Islander 101 1(2) —
included patients with only preseptal cel- Ethnicity 034
lulitis (Chandl L L Not Hispanic/Latino 74 (83) 54 (81) 20 (91)
ulitis (Chandler group 1), those who were Hispanic/Latino 15 (17) 13 (19) 2(9)
immunocompromised, and those with Length of stay, days 3.8(2.9-4.8) 3.6 (27-4.6) 47(385.2)  <0.001
orbital infections secondary to trauma, Chandler group <0.001
orbital prostheses, or recent orbital/sinus Groupi2 forbital FeIIuI|t|s) 33(35) 33(48) 010)
b 1 L . Group 3 (subperiosteal abscess) 62 (65) 36 (52) 26 (100)
surgery. The samplie  was divided in 2 Signs of retinal or optic nerve compromise? 1(1) 0(0) 1(4) 0.27
groups for comparison based on thera- | Frontal sinusitis or intracranial extension 24 (25) 14 (20) 10 (39) o
peutic management: IV antibiotics alone Repeat CT scan or MRI 18 (19) 10 (15) 8 (31) 0.08
(medical group) and IV antibiotics plus Worsening of disease on repeat image 4(22) 0(0) 4 (50) 0.023
surgical intervention (surgical group). Readmission within 7 days¢ 1(1) 0(0) 1(4) 0.28
Readmission within 30 days 2(2) 1(2) 1(4) 0.48
Outcome Measures and Other Variables Recurrence (>30 days) 3(3) 2(3) 1(4) >0.99
The primary aim of the StUdY was Abbreviations: IQR, interquartile range; CT, computed tomography; MRI, magnetic resonance imaging.
to describe the microbiology of OC. akxcludes those who refused to answer or did not answer/declined.
Int . Ie f th b bOne patient with unknown data was excluded from this analysis.
ntraoperative  cuitures  trom ¢ abscess CThree patients with unknown data were excluded from this analysis.
and/or sinus were recorded, including the

patterns of resistance to commonly used

antibiotics (eg, clindamycin, methicillin). Nasal, conjunctival, or
other surface cultures were not included. Blood culture results
were recorded when available. Antibiotics started on admission,
and antibiotics prescribed at time of discharge were recorded with
associated length of therapy. Other variables collected include
demographic data, clinical indicators of disease severity (signs of
retinal or optic nerve compromise, frontal sinusitis, or intracranial
extension), length of hospital stay, Chandler groups, and signs of

possible treatment failure (repeat imaging, readmission).

Statistical Analysis

Data are reported as median and interquartile range (IQR) or n
(%). We compared differences between the medical and the sur-
gical groups using Fisher exact test for categorical variables and
the Mann-Whitney-Wilcoxon test for continuous variables. A P
value <0.05 was considered significant. Statistical analyses were
conducted by using SPSS version 26.0 (IBM Corp, Armonk,
New York) and SAS version 9.4 (SAS Institute Inc, Cary, North

Carolina).

RESULTS
Cohort Characteristics
We reviewed the medical records of 99 patients with OC and

excluded 4 due to immunocompromised state (n=1), trauma

(n=1), or wrong diagnosis (n=2). Ninety-five patients with pedi-
atric OC were included: 33 with orbital cellulitis (Chandler group
2) and 62 with subperiosteal abscess (Chandler group 3). No
cases of intraorbital abscess (Chandler group 4) were identified.
The median age (years) was 8.1 (IQR 4.6-11.4); 67% were male
(n=064). (Table 1) Twenty-six (42%) patients with subperiosteal
abscess underwent orbital surgery, sinus surgery, or both. Most
surgeries were completed within the first day following admission.
Thirty-six (58%) patients with subperiosteal abscess were man-
aged with IV antibiotics alone. All 33 patients with orbital cel-
lulitis without subperiosteal abscess were managed medically. Of
the total cohort of 95 patients, 69 (73%) did not have surgery.
Median length of stay for all patients was 3.8 days (IQR 2.9-4.8),
4.7 days (IQR 3.8-5.2) for patients who underwent surgery, and
3.6 days (IQR 2.7-4.6) for those treated medically with IV anti-

biotics alone.

Microbiology of Orbital Cellulitis/Abscess

Of 95 total patients, orbital and/or sinus cultures were obtained
for all 26 surgical group patients but none of the 69 medical group
patients. The organisms identified from blood, orbit, and sinus
cultures are listed in Table 2. Eighteen of 22 (82%) orbital cultures,
14 of 18 (78%) sinus cultures, and 2 of 39 (5%) blood cultures

were positive. When the same organism grew in more than 1 cul-
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Table 2. Microbiology of Orbital Cellulitis/Abscess at Local Institution Between January 2013 and December

2019
Organism Orbital Culture Sinus Culture  Blood Cultures No. of Patients
(18/22 Positive  (14/18 Positive  (2/39 Positive With at Least 1
Cultures) Cultures) Cultures) Positive Culture
Strep anginosus group 10 6 1 13
Group A streptococcus 3 1 - 4
Strep pneumoniae 1 1 - 2
Streptococcus viridans 0 2 - 2
MRSA 1 2 - 2
MSSA 1 1 1 2
Hemophilus influenzae 2 2 - 3
Peptostreptococcus 1 - - 1
Rotha mucialginosa 1 - - 1
Parvimonas micra 2 - - 2
Fusibacterium necrophorum 1 - - 1
Eikenella corrodens 1 1 - 2
Corynebacterium sp - 1 - 1
Moraxella catarrhalis - 1 - 1
Neisseria sp - 1 - 1
Polymicrobial cultures (n, %) 4(18) 3(17) 0(0) 6 (23)
Anaerobic cultures (n, %) 4(18) 1(6) 0(0) 4 (15)
Abbreviations: MRSA, methicillin-resistant Staphylococcus aureus; MSSA, methicillin-susceptible
Staphylococcus aureus.
Table 3. Antibiotics in the Medical and Surgical Groups
Medical Group Surgical Group
N N (%) or N N (%) or P value
Median (IQR) Median (IQR)
Received antibiotics before presentation 69 35 (51) 26 11 (42) 0.50
Antibiotics started at time of admission?@
IV clindamycin 69 68 (99) 26 21(81) 0.005
Ampicillin/sulbactam 69 64 (93) 26 20 (77) 0.065
Vancomycin 69 101 26 5(19) 0.005
Ceftriaxone 69 5(7) 26 3(12) 0.68
Other 60 0(0) 26 4 (15) 0.005
>2 antibiotics at admission 69 68 (99) 26 26 (100) >0.99
Antibiotic combination at admission 69 26 0.008
IV clindamycin + ampicillin/sulbactam 62 (90) 17 (65)
Clindamycin + ceftriaxone 4 (6) 2(8)
Vancomycin + ampicillin/sulbactam 1(1) 2(8)
Other 2(3) 5(19)
Antibiotics at discharge?
Amoxicillin/clavulanate 69 63 (91) 26 19 (73) 0.040
Oral clindamycin 69 53 (77) 26 11(42) 0.003
Other 69 4(6) 26 4 (15) 0.21
Antibiotic combination at discharge 69 26 <0.001
Amoxicillin/clavulanate alone 12 (17) 11(43)
Amoxicillin/clavulanate + oral clindamycin 47 (68) 7(27)
Oral clindamycin alone 6 (9) 3M)
Amoxicillin/clavulanate +other (no clindamycin) 4 (6) 1(4)
None 0(0) 1(4)
Other 0(0) 3(M)
Length of oral antibiotics at discharge, days 68 18 (14-21) 25 21 (14-21) 0.37
>2 antibiotics at discharge 69 51(74) 26 9 (35) 0.001
MRSA antibiotic at discharge 69 55 (80) 26 10 (39) <0.001

aMay have more than one type of antibiotic prescribed (at time of admission or discharge)
Abbreviation: IV, intravenous; MRSA, methicillin-resistant Staphylococcus aureus.
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ture from the same patient, the organism
was counted as 1 (see column “Number of
patients with at least 1 positive culture”).
The most common organism cultured was
Streptococcus anginosus group, a subset of
the viridans group streptococci (n=13),
followed by Staphylococcus aureus (n=544)
and group A streptococcus (n=4). Of the 4
Staphylococcus aureus organisms recovered,
2 were methicillin-resistant Staphylococcus
aureus (MRSA) and clindamycin-suscep-
tible, and 2 were methicillin-susceptible.
The MRSA prevalence of patients with a
pathogen recovered was 9% (2/23). Two of
39 blood cultures obtained were positive
and, in both cases, organisms from blood
cultures were concordant with the surgi-
cal cultures (Streptococcus anginosus group
and methicillin-susceptible). Nine patients
had simultaneous positive orbital and sinus
cultures, and these cultures were concor-
dant in only 5 cases (55%). (See Appendix:
Supplemental Table.)

Antimicrobial Therapy

Ninety-four patients (99%) were started
on dual antibacterial therapy on admission.
The most common IV antibiotic combina-
tion used was clindamycin plus ampicil-
lin/sulbactam. At the time of discharge,
74% of patients treated with IV antibiotics
only (medical group) and 35% of patients
treated with surgery plus IV antibiotics
(surgical group) were transitioned to dual
oral antibiotic therapy (2=0.001). MRSA-
active antibiotics were prescribed at dis-
charge in 80% of patients in the medical
group and 39% of patients in the surgical
group (£<0.001). The most common oral
antibiotic combination used was clindamy-
Dual
therapy was prescribed at discharge for a
duration of 14 to 21 days (IQR) in both
medically and surgically managed patients

(Table 3).

cin plus amoxicillin/clavulanate.

DISCUSSION

Since almost 80% of patients with OC and
over 50% with subperiosteal abscess are
treated without surgery,> operative cultures

to guide antimicrobial therapy are lacking



in the majority of patients. Therefore, antimicrobial choice for
these “antibiotics only” patients demands extrapolation from the
local microbiology and antimicrobial resistance patterns identified
from surgical cases. In our study cohort, the most common organ-
ism isolated from orbital, sinus, and blood cultures of patients
with OC who underwent surgery was Streptococcus anginosus
group, followed by Staphylococcus aureus and group A streptococ-
cus, consistent with other midwestern US reports,®8 while our low
rate of MRSA differs from some other reports.

Although the MRSA prevalence in surgical cases in our study
was low (9% of positive cultures), 80% of the patients managed
medically—without a culture to guide antibiotic selection—were
discharged on MRSA-active antibiotics (clindamycin or trime-
thoprim-sulfamethoxazole). In our hospital, MRSA prevalence has
been low for the past 2 decades: 11% of all positive cultures dur-
ing the years 2002-2012¢ and 9% of all positive cultures during
2013-2019, the period of the current study. Of the 2 patients with
MRSA OC identified in this study, 1 had a known recent exposure
to a family member with MRSA cellulitis.

Lack of culture results from the patients managed medically
make firm recommendations on antimicrobial management dif-
ficult. While nasal swabs showing the absence of MRSA coloniza-
tion have a high negative predictive value for exclusion of MRSA
as a cause of community-acquired pneumonia in adults,!© this has
not been studied in patients with OC. Given the lack of concor-
dance we found between sinus and orbital culture results, further
study would be needed before one could use the negative result of
a MRSA nasal swab to confidently stop coverage for MRSA in a
pediatric patient with OC. Until such data are available, antimicro-
bials to cover the predominant local pathogens—streptococci and
anaerobes—might be supplemented by antibiotics directed toward

MRSA, depending on local prevalence and patient history.”

CONCLUSIONS

Our single-center retrospective case series showed that the most
common organism cultured in surgical patients with OC was
Streptococcus  anginosus, followed by Staphylococcus aureus and
group A streptococcus. Prevalence of MRSA was low in our popu-
lation, but therapy with MRSA-active antibiotics was still used in
the majority of pediatric patients with OC.
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