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Increased Isolation of Methicillin-Resistant
Staphylococcus aureus in Pediatric
Head and Neck Abscesses
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Objective: To compare the proportion of community-
associated, methicillin-resistant Staphylococcus aureus
(MRSA) infections in pediatric head and neck abscesses
between 2 study periods.

Design: Retrospective case review.

Setting: Tertiary care pediatric otolaryngology
practice.

Patients: Pediatric patients with head and neck ab-
scesses presenting over 2 separate 2.5-year intervals: July
1999 through December 2001 and January 2002 through
June 2004.

Interventions: Incision and drainage of abscess.

Main Outcome Measures: Type and antimicrobial sus-
ceptibility of cultured organisms.

Results: We identified 21 abscesses in 19 patients from
July 1999 through December 2001 and 32 abscesses in
32 patients from January 2002 through June 2004. Of the

21 abscesses in the first study period, 15 demonstrated
pathogen growth compared with 29 of 32 abscesses in
the second study period. In the first period, 6 (40%) of
15 abscesses yielded S aureus compared with 17 (58.6%)
of 29 abscesses in the second period. The proportion of
abscesses yielding MRSA increased from 0% (0/6) in the
first study period to 64.7% (11/17) in the second study
period (P�.01). All MRSA infections were considered to
be community acquired.

Conclusions: Our study demonstrates a statistically sig-
nificant rise in the proportion of community-associated
MRSA infections of the head and neck in the pediatric popu-
lation at our institution. For communities where similar
microbial recovery patterns exist, we suggest that a cul-
ture be obtained as soon as possible in a child presenting
with a head and neck abscess to identify the organism. Un-
til that time, the best empirical treatment is clindamycin,
with other agents available if warranted by culture and sen-
sitivity results. A treatment algorithm is presented.
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O VER THE PAST SEVERAL

years, infections caused
by methicillin-resistant
Staphylococcus aureus
(MRSA) have become

endemic in most hospitals and usually
affect patients with established risk fac-
tors.1 More recently, however, MRSA in-
fections have been described in patients
without established risk factors who are liv-
ing in the community. These have been re-
ferred to as community-acquired or com-
munity-associated MRSA (CA-MRSA)
infections. A CA-MRSA infection is de-
fined as an MRSA isolate recovered from a
clinical culture from a patient residing in
the community with no established risk fac-
tors for MRSA infections. These risk fac-
tors include (1) the isolation of MRSA 2 or
more days after hospitalization; (2) a his-
tory of hospitalization, surgery, dialysis, or
residence in a long-term care facility within
1 year before the MRSA culture date;
(3) the presence of a permanent indwell-

ing catheter or percutaneous medical de-
vice (eg, tracheostomy tube, gastrostomy
tube, or Foley catheter) at the time of cul-
ture; or (4) previous isolation of MRSA.2

At the University of Chicago Chil-
dren’s Hospital, Chicago, Ill, Herold and
colleagues3 reported an increase in the in-
cidence of CA-MRSA infections from 10
per 100 000 admissions from 1988 through
1990 to 259 per 100 000 admissions from
1993 through 1995. This increased inci-
dence persisted between 1998 and 1999
at the same institution.4 In another study,
Buckingham and colleagues5 reviewed co-
horts of MRSA isolates from Le Bonheur
Children’s Medical Center, Memphis,
Tenn, between January 2000 and June
2002, and found a significant increase in
the proportion of these infections consid-
ered to be CA-MRSA, from 38% to 63%.

CME course available at
www.archoto.com

Author Affiliations: Section of
Otolaryngology–Head and Neck
Surgery, Pritzker School of
Medicine, University of
Chicago, Chicago, Ill.

(REPRINTED) ARCH OTOLARYNGOL HEAD NECK SURG/ VOL 132, NOV 2006 WWW.ARCHOTO.COM
1176

©2006 American Medical Association. All rights reserved.
 at Emory University, on December 15, 2006 www.archoto.comDownloaded from 

http://www.archoto.com


Culture results obtained from pediatric patients pre-
senting with head and neck abscesses often yield S au-
reus as the responsible pathogen.6 The recent increase in
CA-MRSA infections among pediatric patients has im-
plications for the choice of antimicrobial treatment given
to these patients on admission. A report of head and neck
infections in children from the Otolaryngology Depart-
ment at the University of Texas in Houston found MRSA
infections in 7 patients in a 4-month period, 6 of which
were sensitive to clindamycin.7

In light of these findings, we were interested in re-
viewing the bacteriologic features and susceptibility pat-
terns of head and neck abscesses in our pediatric pa-
tients at the University of Chicago Children’s Hospital.
We therefore performed a retrospective review of all pe-
diatric patients presenting with head and neck ab-
scesses, for whom the pediatric otolaryngology service
was consulted and intervened surgically, and compared
the proportion of CA-MRSA between 2 different study
periods. Our working hypothesis was that we would find
an increasing proportion of CA-MRSA in head and neck
abscesses in the pediatric population over time.

METHODS

Using data from the surgical logs of the pediatric otolaryngolo-
gists at the University of Chicago from January 1999 through
June 2004, we identified all pediatric patients who underwent
incision and drainage of head and neck abscesses during that
study period. The consulting patterns at our hospital are such
that most head and neck abscesses are managed by the pedi-
atric otolaryngology team. We then chose to compare the cul-
ture findings from 2 different 2.5-year intervals (ie, that be-
tween July 1999 and December 2001 with that between January
2002 and June 2004). Inclusion criteria included patients
younger than 18 years who presented with a head and neck ab-
scess and were treated with incision and drainage. Exclusion
criteria included patients with a neck mass that did not show
evidence of abscess in the preoperative period and suspected
abscesses from which pus was not expressed at the time of sur-
gery. Patients with recurrent branchial cleft cysts were not in-
cluded. The protocol was approved by the University of Chi-
cago institutional review board.

We gathered the following information from the medical rec-
ords of the identified patients: age, sex, race, date of admis-
sion, date of surgery, location of abscess, preoperative diagno-
sis, antimicrobial treatment prior to surgery, previous
hospitalization, previous exposure to antibiotics, and under-
lying medical conditions. We also collected the date of culture
and the organism that grew from culture. From those culture
specimens yielding S aureus, we collected information regard-
ing specific antimicrobial sensitivities and thus characterized
the organisms isolated as MRSA or methicillin-susceptible S au-
reus (MSSA). We also identified the susceptibilities of the iso-
lated S aureus organisms to other antimicrobials and the re-
sults of the double disk diffusion test (D test) when performed.

Patients with MRSA-infected neck abscesses were classi-
fied as having “nosocomially” acquired MRSA if the specimen
was obtained 48 hours or longer after admission to the hospi-
tal. Conversely, they were classified as having CA-MRSA if the
specimen was obtained within the first 48 hours of hospital-
ization. Patients were identified as having risk factors for MRSA
if they had any of the following characteristics: prolonged hos-
pitalization, history of invasive or surgical procedures includ-
ing indwelling catheters or endotracheal tubes, or prolonged

or recurrent exposure to antibiotics. This information was ob-
tained by reviewing the hospital medical charts.

The surgical logs and radiology reports were reviewed for
technique of drainage and the location of the abscess. Of the
21 abscesses during the first study period, 13 were docu-
mented by computerized tomography (CT), 2 by ultrasonog-
raphy (US), 1 by both CT and US, and 5 by clinical examina-
tion only. Of the 32 abscesses during the second study period,
25 were documented by CT, 6 by both US and CT, and 1 by
clinical examination only. The location of the abscesses were
assigned as follows: anterior triangle (included submandibu-
lar area), posterior triangle, submental, masseter, cheek, pa-
rotid, preauricular, postauricular, parapharyngeal, and prever-
tebral. The prevertebral and parapharyngeal abscesses were all
incised and drained intraorally. When possible, needle aspira-
tion was performed prior to incision and drainage to obtain pu-
rulent material for culture and minimize contamination. When
no pus was obtained, a cotton-tipped applicator was used to
obtain a culture after incision. No antiseptic was used intra-
orally prior to incision and drainage. Thus, although intraoral
contamination of these specimens was a possibility, it has no
bearing on our conclusions because none of the intraorally
drained abscesses yielded MRSA. The other abscesses were all
drained through appropriate external incisions after appropri-
ate sterilization of the surgical site. A needle aspirate was also
attempted, followed by incision and drainage. Pus was sent for
culture either from the needle aspirate or after incision and drain-
age. The cavities were explored bluntly and loculations were
broken, followed by copious irrigation with sterile isotonic so-
dium chloride solution. All cavities were drained by either Pen-
rose drains or iodoform gauze packed into the wound. The drains
were removed postoperatively, usually within 48 to 72 hours,
depending on the amount of drainage observed.

LABORATORY ANALYSIS

To test the susceptibility of the isolates, the Clinical Microbi-
ology Laboratory at the University of Chicago Hospitals uses
the Vitek system (bioMériux Vitek, Inc, Hazelwood, Mo). Dur-
ing the time of the review, S aureus isolates were tested with
penicillin, methicillin, clindamycin, erythromycin, gentami-
cin, rifampin, trimethoprim-sulfamethoxazole, ciprofloxacin,
and vancomycin.

D TEST

An important issue surrounding the use of clindamycin for the
treatment of MRSA infections is the possible risk of treatment
failure if the infection is caused by erythromycin-resistant S au-
reus with the potential for selecting for clindamycin resis-
tance. The presence of erythromycin-inducible clindamycin re-
sistance can be clinically determined using a double-disk
diffusion method or D test. In a positive D test result, when
the disk diffusion method is used to determine susceptibility,
a distorted “D-shaped” (rather than circular) zone of inhibi-
tion is observed around disks impregnated with 16-
membered macrolides, lincosamides, or streptogramin-B anti-
biotics if an erythromycin disk is placed nearby, suggesting
inducible clindamycin resistance.

STATISTICAL ANALYSIS

The percentages of different parameters were compared be-
tween the 2 study periods with a �2 test using the Georgetown
University �2 calculator (available at http://www.georgetown
.edu/faculty/ballc/webtools/web_chi.html).
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RESULTS

Weidentifieda totalof21abscesses in19patients fromJuly
1999 through December 2001 (1 patient presented
3different times)and32abscesses in32patients fromJanu-
ary 2002 through June 2004. The characteristics of the pa-
tients in each group were similar in regard to race and sex
(Table 1). A larger percentage of patients in the second
study period were younger than 5 years (�2=4.17; P�.05).
Abscesses fromallof theMRSA-positivepatients identified
were cultured within the first 48 hours of hospitalization
and were therefore classified as CA-MRSA. None of these
MRSA-positivepatientshadundergoneinvasiveprocedures,
endotracheal intubation,orprolongedhospitalizationprior
toculture.Noneof thepatientshadunderlyingchronicdis-
eases. One patient had a history of MRSA-positive stool at
5 days old. Two of 11 patients with MRSA abscesses had
been treated with antibiotics for more than 72 hours prior
to incision and drainage of the abscess.

Culture results in 15 (71%) of 21 abscesses in the first
period demonstrated growth of a pathogen, and 29 (91%)
of the 32 abscesses yielded a pathogen during the second
period (Table 2). Of the culture-positive abscesses, 40%
yielded S aureus during the first study period compared

with 59% of abscesses during the second study period. Of
the S aureus–positive abscesses, 100% were sensitive to
methicillin in the first study period compared with 35%
in the second study period. Therefore, there was a signifi-
cant increase in the proportion of MRSA among ab-
scesses yielding S aureus, from 0% during the first study
period to 65% during the second study period (�2=7.44;
P�.01). When the percentage of MRSA-yielding ab-
scesses out of the total number of abscesses reviewed was
calculated, there was also an increase from 0% during the
first study period to 34% during the second study period
(�2=9.1; P�.01).

Locations of the abscesses are detailed inTable3. There
were significantly more abscesses in the posterior tri-
angle during the second study period compared with the
first (31.3% vs 4.8%; �2=5.4; P�.03) and significantly fewer
masseter/cheek abscesses (14.3% vs 0%; �2=4.84; P�.05).
The rest of the proportions were not significantly differ-
ent. The 11 abscesses that yielded MRSA were all during
the second study period and were distributed as follows:
4 in the anterior triangle, 6 in the posterior triangle, and
1 in the submental area. For comparison, 6 abscesses
yielded MSSA during the first study period (2 anterior tri-
angle, 1 posterior triangle, 1 postauricular, 1 parapharyn-
geal, and 1 parotid) and 6 abscesses yielded MSSA during
the second study period (3 anterior triangle, 1 postauricu-
lar, 1 parotid, and 1 prevertebral).

Susceptibility patterns of the MRSA isolates are given
in Table4. All isolates were sensitive to clindamycin, gen-
tamicin, rifampin, and vancomycin. Of the 11 MRSA iso-
lates, 10 were found to be erythromycin resistant and clin-
damycin sensitive and only 1 isolate was erythromycin
sensitive and clindamycin sensitive. A D test was per-
formed only on 4 of the erythromycin-resistant MRSA iso-
lates, and in all these cases, the results were negative. All
D tests were performed after June 2003, during the latter
part of our review. All 8 MRSA isolates tested for their sus-
ceptibility to trimethoprim-sulfamethoxazole were sensi-
tive. Of the non-MRSA isolates for which sensitivity test-
ing was performed during the first study period, all were
sensitive to clindamycin except for 1 isolate of coagulase-
negative Staphylococcus species. During the second study
period, all non-MRSA isolates for which sensitivity test-

Table 1. Demographics of the Study Population by Period*

Demographic

July 1999–
December 2001

(n = 19)

January 2002–
June 2004
(n = 32)

Age, median (range), mo 35 (2-211) 25 (4-212)
Sex

Female 9 (47) 14 (44)
Male 10 (53) 18 (56)

Race
African American 13 (68) 27 (84)
White 6 (32) 4 (13)
Asian 0 1 (3)

Age distribution, y
�5 12 (63) 28 (88)
5-18 7 (37) 4 (13)

*Data are given as number (percentage) unless otherwise specified.

Table 2. Number of Abscesses and Growth Characteristics
of Isolated Pathogens by Study Periods*

Category
July 1999–

December 2001
January 2002–

June 2004

Total No. of abscesses 21 (100) 32 (100)
No growth 6/21 (29) 3/32 (9)
Growth 15/21 (71) 29/32 (91)
Non–Staphylococcus aureus 9/15 (60) 12/29 (41)
S aureus 6/15 (40) 17/29 (59)
MSSA infection 6/6 (100) 6/17 (35)
MRSA infection 0/6 11/17 (65)
MRSA infection out of total

No. of abscesses
0/21 11/32 (34)

Abbreviations: MRSA, methicillin-resistant S aureus; MSSA,
methicillin-sensitive S aureus.

*Data are given as number/total (percentage) unless otherwise specified.

Table 3. Location of Abscesses by Period
and MRSA Infection*

Location
July 1999–

December 2001
January 2002–

June 2004 MRSA

Anterior triangle 6/21 (29) 13/32 (41) 4/11 (36)
Posterior triangle 1/21 (5) 10/32 (31)† 6/11 (55)
Submental 2/21 (10) 3/32 (9) 1/11 (9)
Parotid 2/21 (10) 1/32 (3) 0
Parapharyngeal 5/21 (24) 3/32 (9) 0
Prevertebral 0/21 1/32 (3) 0
Masseter/cheek 3/21 (14) 0/32* 0
Preauricular/postauricular 2/21 (10) 1/32 (3) 0

Abbreviation: MRSA, methicillin-resistant Staphylococcus aureus.
*Data are given as number/total (percentage) unless otherwise specified.

Percentages may not add to 100% because of rounding.
†P�.05 vs the first study period.
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ing was performed were sensitive to clindamycin except
for 1 MSSA isolate that had intermediate sensitivity.

COMMENT

Evidence that MRSA is a growing clinical problem has
been reported in the literature with increasing fre-
quency over the past decade or two.3,8,9 Recently, con-
cern has emerged regarding the increasing incidence of
CA-MRSA infections presenting in the pediatric popu-
lation.3,7 In this comparison of all pediatric head and neck
abscesses over a 5-year study period, we report an over-
all increase in the percentage of abscesses yielding MRSA
from 0% to 34% and a 64.7% increase in the incidence
when considering only abscesses that yielded S aureus
from the first half of the study period compared with the
second half. In fact, none of the head and neck ab-
scesses presenting during the first study period were posi-
tive for MRSA. When looking at the classification of MRSA
strains as being community associated or hospital ac-
quired, 100% of the MRSA cases reported in this review
were community associated. When looking at the loca-
tion of the abscesses, they were distributed throughout
the head and neck area during both study periods. The
significance of the increase in the number of abscesses
in the posterior triangle during the second study period
compared with the first is unclear. Furthermore, all MRSA-
yielding abscesses were located in the anterior and pos-
terior triangles and the submental area. Because of the
small numbers in this retrospective series, no generali-
zations about locations likely to yield MRSA can be made.
None of the children presenting had any risk factors for
MRSA, including long-term exposure to antibiotics. Newer
reports exploring the phenomenon of increasing CA-
MRSA among pediatric patients have examined addi-
tional risk factors including attendance at day care and
the presence of household contacts with known MRSA.10,11

We were unable to evaluate such additional risk factors
because of the inherent limitations of performing a ret-
rospective review. Additional studies have used genetic
and molecular testing of MRSA isolates to demonstrate
distinct patterns differentiating hospital-acquired strains
from community-acquired strains.12,13 This information

supports the idea that the spread of MRSA in the pedi-
atric community has not been caused by the spread of
nosocomial strains but is a separate phenomenon.

The increasing incidence of CA-MRSA infections in the
pediatric population has important clinical implications
when approaching a patient presenting with a head and
neck abscess. Often, one must prescribe an antibiotic be-
fore culture results are available, and now it is clear that
consideration should be given to cover MRSA. This might
not apply to all locales around the country and would de-
pend on the local microbial recovery patterns. �-Lactamase-
resistant antibiotics are the traditional choice to treat com-
munity-acquired S aureus infections, but in view of the new
resistance patterns at our institution and the increased in-
cidence of MRSA in our community, these agents are no
longer a viable empirical first choice of therapy for our pa-
tients. These tenants of empirical coverage are even more
important when the infection is still in the early stages of
cellulitis without abscess formation in which case surgi-
cal drainage and acquisition of purulent specimen for cul-
ture are not yet possible. Thus, practitioners must be cog-
nizant of the prevalence of CA-MRSA in their communities
and its patterns of antimicrobial susceptibility and adjust
empirical treatment accordingly.

Some authors have advocated intravenous antibiotic
therapy in select stable children with deep neck ab-
scesses (parapharyngeal and retropharyngeal) and have
reserved incision and drainage for those cases in which
initial conservative management fails.14,15 In the re-
ported series, the success rates of conservative manage-
ment ranged from 75% to 91% of the cases. We have
tended to approach all abscesses with incision and drain-
age because this seems to minimize time in the hospital
and accelerates resolution. In cases in which conserva-
tive treatment is considered and empirical antibiotic cov-
erage is the initial therapeutic approach, it is even more
important to be aware of the local microbial patterns and
the susceptibility of prevalent organisms encountered in
pediatric head and neck infections.

Several agents are available for use as oral therapy for
CA-MRSA infections including clindamycin, trimethoprim-
sulfamethoxazole, tetracyclines, and linezolid. Clindamy-
cin is a bacteriostatic lincosamide antimicrobial that has

Table 4. Susceptibility of the MRSA Organisms to Antimicrobial Agents

Patient No. Clindamycin Gentamicin Rifampin Vancomycin
Trimethoprim-

Sulfamethoxazole Erythromycin D-Test Result

1 S S S S S R ND
2 S S S S NT R ND
3 S S S S NT R ND
4 S S S S S R ND
5 S S S S S R ND
6 S S S S S R ND
7 S S S S S R Neg
8 S S S S NT S ND
9 S S S S S R Neg

10 S S S S S R Neg
11 S S S S S R Neg

Abbreviations: MRSA, methicillin-resistant Staphylococcus aureus ; ND, not done; Neg, negative; NT, not tested; R, resistant; S, susceptible.
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activity against gram-positive organisms including S au-
reus, Streptococcus pneumoniae, Streptococcus pyogenes, and
anaerobes. Favorable pharmacokinetics, the intraphago-
cytic concentrations, and the ability of clindamycin to in-
hibit staphylococcal toxins all play a role in ameliorating
the clinical signs and symptoms of MRSA infections when
treated with this agent.16 While most hospital-acquired
MRSA strains have been resistant to clindamycin, CA-
MRSA has been generally susceptible, particularly in the
pediatric age group.3 An important issue surrounding the
use of clindamycin for MRSA infections is the possible risk
of treatment failure if the infection is caused by erythro-
mycin-resistant S aureus with the potential for selecting for
clindamycin resistance. Target modification mediated by
erythromycin ribosomal methylase (erm) genes methyl-
ate a site on the 23S ribosomal RNA that binds not only
macrolides but also lincosamides and streptogramin B an-
tibiotics. Resistance to these 3 classes of antibiotics is re-
ferred to as the macrolide-lincosamide-streptogramin B
(MLSB) phenotype and is common among S aureus iso-
lates.17 Expression of this phenotype can be constitutive or
inducible. When constitutive, the isolates are resistant to
all MLSB antibiotics including clindamycin. When induc-
ible, the isolates will test resistant to 14-membered (eg,
erythromycin) and 15-membered (eg, azithromycin) mac-
rolides only, but can be induced to become resistant to lin-
cosamides (eg, clindamycin) and streptogramin B antibi-
otics in the presence of a strong inducer of methylase
synthesis, raising the concern that a constitutive MLSB phe-

notype could be selected during clindamycin therapy. For-
tunately, the presence of erythromycin-inducible clinda-
mycin resistance can be clinically determined using a
double-disk diffusion method or D test.18 Panagea and col-
leagues19 found a high rate of in vitro erm-induced clinda-
mycin resistance with MRSA isolates.19 In our review,
10 of 11 MRSA isolates were erythromycin resistant and
clindamycin susceptible and only 1 was sensitive to both
antibiotics. D test results were available for 4 of the 10 eryth-
romycin-resistant, clindamycin-susceptible isolates and
were negative in all instances, suggesting the absence of
erythromycin-inducible clindamycin resistance in our small
sample. The prevalence of the inducible MLSB phenotype
among CA-MRSA isolates varies between geographic
regions and has been reported in as many as 56% of eryth-
romycin-resistant, clindamycin-susceptible S aureus iso-
lates in Baltimore, Md,18 to as few as in 8% of erythromycin-
resistant, clindamycin-susceptible MRSA isolates in
Houston,Tex.20 Thus,knowledgeof these trends in thecom-
munity is essential to guide appropriate antimicrobial
coverage choices.

Based on these findings, we recommend the following
paradigm for the treatment of head and neck abscesses in
children who present with a community-associated infec-
tion in areas where CA-MRSA is often recovered (Figure):
initiate treatment with clindamycin and obtain a sample
for culture through either needle aspiration or definitive
incision and drainage if possible. If the culture yields an
organism other than MRSA, then coverage should be modi-
fied according to the type of organism and susceptibility
results. In our series, clindamycin provided good cover-
age in all except 2 cases of non-MRSA organisms during
both study periods. If the culture yields MRSA that is sen-
sitive to clindamycin and erythromycin, definitive treat-
ment is continued using clindamycin. If the MRSA iso-
late is erythromycin resistant and clindamycin susceptible,
a D test should be performed. If the test result is negative,
then treatment is continued with clindamycin. If the D test
result is positive, then clindamycin treatment should be
discontinued because of the potential of emerging resis-
tance to this agent. Alternative agents available for use
would then include trimethoprim-sulfamethoxazole, tet-
racycline, or linezolid. If the culture yields an MRSA iso-
late resistant to clindamycin, treatment should be modi-
fied according to the susceptibility results and might include
any of the previously mentioned antimicrobial agents or
vancomycin.

Trimethoprim-sulfamethoxazole has been recom-
mended by the Committee on Infectious Diseases of the
American Academy of Pediatrics as useful therapy for mild
skin and soft-tissue infections caused by CA-MRSA.21 There
is, however, some reluctance to use this agent because of
limited clinical experience and some concerns about re-
liability of this antibiotic in treating CA-MRSA infec-
tions.22 In our study, all MRSA isolates tested were sensi-
tive to trimethoprim-sulfamethoxazole. The use of
tetracyclines in clinical practice has traditionally been lim-
ited because of the prevalence of resistant pathogens and
the availability of more effective antibiotics to treat these
pathogens. With the advent of the CA-MRSA epidemic,
however, tetracyclines can be considered as alternative oral
treatment for mildly to moderately ill patients with skin

Community-Associated Pediatric Head and Neck Abscess

Initiate Empiric Treatment
With Clindamycin

Obtain Culture

Treat Accordingly ClindamycinR

Discontinue Clindamycin 
Treatment and Initiate

Alternative Therapy

Discontinue Clindamycin
Treatment and Initiate
Alternative Therapy:

Trimethoprim-Sulfamethoxazole,
Tetracycline, or Linezolid

Continue Treatment 
With Clindamycin 

Continue Treatment 
With Clindamycin 

D-Test
Result

Negative Positive

ErythromycinS ErythromycinR

ClindamycinS ClindamycinS

Culture Result

Non-MRSA Organism MRSA

Figure. Proposed algorithm for the management of community-associated
head and neck abscesses in children. ClindamycinR indicates clindamycin
resistant; ErythromycinR ClindamycinS, erythromycin resistant and
clindamycin susceptible; ErythromycinS ClindamycinS, erythromycin
susceptible and clindamycin susceptible; and MRSA, methicillin-resistant
Staphylococcus aureus.
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and soft-tissue infections. Linezolid represents a unique
class of antimicrobials, with a mechanism of action that
differs from that of the MLSB antibiotics; thus, cross-
resistance with these antibiotics does not occur. It has broad
in vitro activity against antibiotic-susceptible and antibiotic-
resistant gram-positive bacteria, including MRSA, and has
been compared with vancomycin for the therapy of skin
and soft-tissue infections and pneumonia caused by MRSA.
Linezolid is almost 100% orally bioavailable, allowing the
switch from intravenous to oral therapy without a con-
cern about continued clinical efficacy. Among its disad-
vantages are its high cost and possibly significant adverse
effects such as reversible thrombocytopenia, anemia, and
neutropenia requiring weekly monitoring of these param-
eters during therapy.23 Vancomycin is also available and
has been the drug of choice for the treatment of MRSA in-
fections. However, it is only in intravenous form and has
potentially serious adverse effects including the “red man
syndrome” (related to nonimmune-mediated histamine re-
lease) and nephrotoxic effects. Furthermore, serum lev-
els have to be monitored during administration, and thus
it should only be considered in children with skin and soft-
tissue infections when they also have accompanying
systemic manifestations. Since this is rarely the case in com-
munity-associated head and neck abscesses, the require-
ment for vancomycin should be rare. Finally, one should
not forget that clindamycin also can have adverse effects
such as rash, diarrhea (3.5% incidence), nausea, and rarely,
Clostridium difficile–associated colitis (1 in 100 000 cases),
which might progress into fulminant colitis with ileus, toxic
megacolon, perforation, and death.

In conclusion, our data support the notion that CA-
MRSA infections are on the rise and are an important part
of the differential diagnosis when approaching a pediat-
ric patient with a head and neck abscess, especially in lo-
cales where similar microbial recovery patterns exist. It is
important to consider the rising incidence of MRSA when
choosing the antibiotic to prescribe while waiting for cul-
ture results and sensitivities. Cultures are critical to de-
termine the organism and its possible resistance patterns.
Thus, incision and drainage should be performed as soon
as possible to determine the organism involved and pro-
vide definitive treatment. If this is not feasible, then a needle
aspirate can be performed for culture while waiting to go
to the operating room for definitive drainage. The best ini-
tial empirical choice is clindamycin, with trimethoprim-
sulfamethoxazole, tetracycline, and linezolid available in
case of clindamycin resistance. Vancomycin should be re-
served only for severe cases with systemic manifestations
and when the organism is clindamycin resistant or has the
potential to become so.
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