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CASE REPORTS

Neonatal mastitis: Case series in a heonatal intermediate care unit

Mastite neonatal: Casuistica numa unidade de cuidados intermédios neonatais
Beatriz Parreira de Andrade® , Raquel Cardoso! , Cristina Miguel' , Filipa Almeida?

ABSTRACT

Neonatal mastitis is a rare infection of the breast tissue in the newborn. In most cases, it presents unilaterally in the third week of life and has
a favorable prognosis. The treatment of choice remains controversial. The aim of this study was to retrospectively review the cases of neonatal
mastitis diagnosed and treated in a neonatal intermediate care unit between July 2000 and June 2020.

Ten female neonates with neonatal mastitis were included in the study. The mean age at diagnosis was 22 days. All cases presented with
unilateral mastitis and no systemic signs. Staphylococcus aureus was isolated in six cases and was methicillin-resistant in two. Neonates were
predominantly treated with intravenous flucloxacillin for a median of 10 days. Four cases presented abscesses, three of which were surgically
drained. All infants had a favorable outcome.

The present cases of neonatal mastitis showed similar characteristics to those reported in the literature, namely a higher incidence in
females, unilateral presentation, and association with Staphylococcus aureus infection. The authors propose an algorithm for the prompt
diagnosis and treatment of this condition, ensuring favorable outcomes by minimizing the risk of sepsis and breast tissue sequelae.

Keywords: breast exudate; flucloxacillin; neonatal mastitis

RESUMO

A mastite neonatal é uma infe¢do pouco comum do tecido mamdrio no recém-nascido. Na maioria dos casos, ocorre as trés semanas
de vida, é unilateral e tem bom prognéstico. O tratamento de eleigdo permanece controverso. O objetivo deste estudo foi caracterizar
retrospetivamente os casos de mastite neonatal diagnosticados e tratados numa unidade de cuidados intermédios neonatais entre julho de
2000 e junho de 2020.

Dez casos de mastite neonatal foram incluidos no estudo, todos do sexo feminino. A média de idades ao diagndstico foi de 22 dias. Todos
0s casos se apresentaram com mastite unilateral e sem sinais sistémicos. Staphylococcus aureus foi isolado em seis casos, sendo resistente
a meticilina em dois. Os recém-nascidos foram maioritariamente tratados com flucloxacilina endovenosa durante uma mediana de 10 dias.
Foram identificados quatro casos de abcesso, trés dos quais com necessidade de drenagem cirurgica. Todos os casos apresentaram uma
evolugdo favoravel.

Os casos de mastite neonatal apresentados foram concordantes com os descritos na literatura, com maior incidéncia no sexo feminino,
apresentacgdo unilateral e associagdo a infegdo por Staphylococcus aureus. Os autores propGem um algoritmo para o diagndstico e tratamento
atempados desta condigdo, minimizando a probabilidade de sépsis e sequelas no tecido mamario e assegurando um prognéstico favoravel.
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INTRODUCTION

Neonatal mastitis (NM) is an uncommon infection of the breast
tissue in neonates. Although it is equally common in both sexes in
the first two weeks of life, the incidence peaks at three weeks and
is more often in females.!Y The difference in gender distribution
is thought to be related to the longer duration of physiologic
breast hypertrophy in females.? In the case of physiologic breast
hypertrophy, usually bilateral and symmetrical, the nipple discharge
is milky rather than purulent and is characterized by the absence of
polymorphonuclear cells or bacteria.®’ NM is also more common in
term infants, as premature infants have underdeveloped mammary
glands. The infection usually evolves from the skin through the nipple
to the breast parenchyma and rarely results from hematogenous
infection.® Most cases present unilaterally and are characterized by
erythema, tenderness, heat, hypersensitivity, and breast induration.
4 Rarely, NM may be associated with bacteremia and severe systemic
symptoms, including fever, vomiting, and irritability, but otherwise
systemic infection is uncommon in healthy happearing neonates.®
Extensive cellulitis, necrotizing fasciitis, and osteomyelitis have rarely
been reported.® The most common pathogen is Staphylococcus
aureus (SA), which accounts for 83-88% of cases, followed by
Escherichia coli, anaerobes, and group B Streptococcus.”® There
is little evidence regarding the management of NM.® The present
study reviews the cases of NM diagnosed and treated in a neonatal
intermediate care unit.

METHODS

This was a retrospective review of cases with a diagnosis of NM in
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a neonatal intermediate care from July 2000 to June 2020, based on
inflammatory signs such as redness, swelling, heat and induration
of breast tissue, and purulent discharge.“® Retrieved data included
maternal characteristics, including pregnancy complications, and
neonatal characteristics, sex, gestational age, birth weight, physical
examination, age at diagnosis, analytical workup (blood count, blood
culture, culture of breast discharge, breast ultrasound), treatment
(antibiotics, duration, treatment response, need for surgery),
complications, and sequelae.

Neonates with NM are routinely admitted to the neonatal unit.
However, in the presence of mild inflammatory signs, they may be
discharged and re-evaluated in the outpatient setting - these cases
were not included in this study.

RESULTS

From July 2000 to June 2020, a total of 29.797 births were reported
in the considered neonatal unit, corresponding to an average of
1,490 births/year. The annual incidence of unit admissions was 0.15,
accounting for 225 admissions/year. During this period, ten cases
of inpatient treatment of NM were identified, all corresponding to
female neonates. The neonatal characteristics, laboratory findings,
and treatment of these patients are depicted in Table 1. The median
gestational age was 39 weeks and the mean age at diagnosis was
22 days. The median duration of symptoms before presentation to
the Emergency Department was 2.2 days (range 1-4 days). All cases
corresponded to unilateral NM. No relevant pregnancy or neonatal
complications (including maternal skin or soft tissue infections) or
cases of neonatal sepsis were reported.

Table 1 — Characteristics of the ten female neonates with NM included in the study

Treatment
Neonatal Age Breast exudate L Treatment .
Neonate Blood culture . Antibiotic therapy . duration
pathology (days) microculture regimen
(days)
1 - 14 Sterile - Flucloxacillin IV ->Oral 10
. ] MRSA Flucloxacillin
2 Hydronephrosis 25 Sterile . . v 16
Vancomycin S ->Vancomycin
3 Goldenhar syndrome 23 Not performed SA Flucloxacillin IV ->Oral 10
4 Persistent oval foramen 9 Sterile - A+G v 10
5 - 28 Sterile S. epidermidis Flucloxacillin IV ->Oral 10
6 - 26 Sterile - A+G -> Flucloxacillin IV ->Oral 10
7 Hydronephrosis 30 Not performed SA Flucloxacillin IV ->Oral 14
8 Bronchiolitis 33 Sterile SA Flucloxacillin v 12
MRSA
9 - 24 Sterile L A+G ->Gentamicin \Y) 16
Gentamicin S
10 - 30 Not performed SA Flucloxacillin Oral 10

A+G: ampicillin + gentamicin; IV: intravenous; MRSA: multi-resistant Staphylococcus aureus; S: sensitive; SA: Staphylococcus aureus
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All cases showed common inflammatory signs, including redness,
induration, and tenderness. In addition, seven neonates had purulent
breast drainage. No systemic signs such as fever, vomiting, feeding
refusal, irritability, or lethargy were identified.

Complete blood count was obtained in all cases. Elevated white
blood cell count (>15,000 cells/mm?3) and positive C-reactive protein
(>1.0 mg/dL) were observed in individual cases. Blood cultures
performed in seven cases were negative.

Six cases of SA were isolated from chest discharge cultures, two of
which were methicillin-resistant (MRSA). Staphylococcus epidermidis
was isolated in one case. Urinalysis and lumbar puncture were not
performed. Breast abscesses were found by ultrasound in four
neonates: one drained spontaneously and the other three were
surgically drained.

All cases were treated with antibiotics. Seven (70%) were initially
treated with flucloxacillin and three (30%) with combined ampicillin
and gentamicin. Intravenous treatment was started in nine cases
(90%) and was switched to oral flucloxacillin after 2-10 days of clinical
improvement and antibiogram results. Intravenous vancomycin and
gentamicin were each used for 16 days in MRSA cases according to
the antibiogram results. Overall, the median duration of treatment
was 10 days (range 10-16 days). No local or systemic complications
were observed.

DISCUSSION

This study reviewed the cases of NM diagnosed in a neonatal
unit over a period of 20 years. NM had an incidence of 0.002 in
neonatal unit admissions and 0.0003 in hospital births, confirming
a low incidence during the neonatal period. All NM cases occurred
in female term neonates and were more common in the first three
weeks of life, in line with previous observations.® Neonatal pathology
was not associated with the development of NM.@%

The diagnosis of NM relies on careful clinical assessment, and
systemic signs, although rare, should not be overlooked. There is little
evidence to support a complete analytical evaluation in neonates
presenting with only local signs. However, a complete blood count,
blood culture, gram stain, and culture of purulent discharge may be
helpful in determining the need for additional workup (i.e., lumbar
puncture) and treatment (broad-spectrum antibiotics), especially if
systemic manifestations are present.® More than 50% of NM cases
develop abscesses, which were observed in four cases (40%) in
this study, and breast ultrasound may be helpful to confirm breast
abscesses.® Blood cultures were not performed in cases with subtle
inflammatory signs.

There is currently no standard treatment for NM. Empirical
treatment includes anti-staphylococcal antibiotics and antibiotics
with gram-negative coverage, such as aminoglycosides or third-
generation cephalosporins and vancomycin, and should take into
account resistance profiles. In the present series, 90% of cases were

initially treated with intravenous antibiotics after recommendation of
empirical parenteral treatment pending results of specimen cultures.
©® The recommended average treatment duration is 7-14 days and
should be based on clinical response.® In uncomplicated mastitis,
transition to oral treatment can be made based on good clinical
response, antibiotic susceptibility results, and continued monitoring.
As observed in one neonate, primary oral treatment for ten days may
also be safe and effective in cases with good oral compliance and in
absence of systemic complications. However, intravenous treatment
should be prioritized in cases of suspected MRSA infection or breast
abscess.

Notably, SA was the most common pathogen found (60%) and
flucloxacillin was the main treatment selected. All neonates had a
favorable outcome regardless of the anti-staphylococcal antibiotic
used. However, Gram stain and culture are useful to identify MRSA
and guide further antibiotic adjustment.

Breast abscess is a possible complication of NM, and needle
aspiration or surgical drainage may be required in the absence of
spontaneous drainage.®) A report suggest that MRSA abscesses
respond to isolated drainage.™ In this study, surgical drainage was
used on admission in one case for an exuberant abscess and in two
other cases as second-line treatment for a persistent abscess after 48
hours of antibiotic treatment. In all cases, the full course of antibiotics
was completed and no recurrence was observed. In addition, no
breast sequalae were observed after review of pediatric outpatient
follow-up visits, although impaired breast development may occur in
rare cases and should not be overlooked.®

Based on the authors’ experience and literature review, a diagnostic
and treatment algorithm for NM is proposed in Figure 1. Given the
low incidence of NM, it is important to differentiate inflammatory
signs from developmental breast hypertrophy, a physiologic condition
with spontaneous resolution. Second, it is important to assess the
severity and presence of systemic signs and symptoms. If only mild/
moderate local inflammatory signs are observed, hospitalization is
recommended. Treatment of NM should be based on supportive
care (warm compresses), antimicrobial therapy, and abscess
drainage (if possible). Analytical blood workup, blood cultures,
and breast discharge culture should be obtained. Additional breast
ultrasound may be helpful if the diagnosis is uncertain. Empirical
therapy should include anti-staphylococcal coverage (penicillinase-
resistant penicillin, as flucloxacillin) and consider Gram-negative
coverage (aminoglycosides or third-generation cephalosporins) and
vancomycin if MRSA colonization is suspected. Oral flucloxacillin
may be considered. Although hospitalization is recommended,
discharge may be considered in cases of competent caregivers, mild
inflammatory signs, and if reassessment is possible within 48 hours.
A change in empiric therapy may be considered at 48-72 hours only if
cultures are sterile and significant clinical improvement is observed.

In neonates with severe systemic signs or symptoms, blood
workup alterations (e.g., leukocytosis >15,000/ul), or severe
complications (extensive cellulitis, necrotizing fasciitis, osteomyelitis,



and shock), additional urine culture and lumbar puncture should
be considered, as well as management of complications with
empiric intravenous therapy starting with flucloxacillin, gentamicin,
or cefotaxime (if abnormal cerebrospinal fluid) and vancomycin.
Empiric therapy should be adjusted according to culture results and
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clinical response. In the absence of clinical improvement, breast
ultrasound and surgical drainage (if possible) should be considered,
as well as repetition of analytical study and therapy adjustment. The
recommended treatment duration is seven to 14 days. Follow-up visit

is recommended for all neonates to evaluate any breast sequelae.

Figure 1 - Proposed diagnostic and treatment algorithm for neonatal mastitis
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CONCLUSION

This case series confirms that NM is a rare neonatal pathology that
is more common in females, unilaterally, and in association with SA
infection. All infants responded successfully to antibiotic treatment,
even in the presence of complications such as abscesses. Prompt
diagnosis and treatment are essential to ensure a favorable outcome,
minimizing the risk of sepsis and breast complications.

AUTHORSHIP

Beatriz Parreira de Andrade - Study Design; Statistics; Writing —
original draft; Writing- review & editing

Raquel Cardoso - Writing- review & editing

Cristina Miguel - Writing- review & editing

Filipa Almeida - Study Design; Writing- review & editing

REFERENCES

1. Jawahar A, Vade A. Sonographic features of physiologic neonatal
breast enlargement. J. Clin. Neonatol. 2014; 3: 106-8.

2. Scolnik D, AL Ruwaili N. Neonatal mastitis: Controversies in
management. Journal of Clinical Neonatology. 2012; vol. 1: 207-
10.

3. Silva A, Nirupama K. De, Fortunov R. Mastitis and breast abscess
in infants younger than two months. Uptodate, 2022. Accessed
on March 05, 2022. Available in: www.uptodate.com/contents/
mastitis-and-breast-abscess-in-infants-younger-than-two-
months.

4. Panteli C, Arvaniti M, Zavitsanakis A. Long-term consequences
of neonatal mastitis. Arch. Dis. Child. 2012; 97: 673-4.

5. Efrat M, Mogilner J, luhtman M, Eldemberg D, Kunin J, Eldar S.
Neonatal mastitis-diagnosis and treatment. Isr J Med Sci. 1995;
9: 558-60.

6. Montague EC, Hilinski J, Andresen D, Cooley A. Pediatr Infect Dis
J.2013;32(11):1295-6.

7. Masoodi A, Mufti G, Bhat J, Lone R, Arshi S, Ahmad S, Neonatal
Mastitis: A Clinic-Microbiological Study, Journal of Neonatal
Surgery. 2014; 3 (1): 1-6.

8. Sloan B, and Evans R, Clinical pearls: Neonatal breast mass.
Acad. Emerg. Med. 2003; 10 (3): 269-70.

9. Brett A, Gongalves S, Luz A, Martins D, Oliveira H, Januario L,
Rodrigues F. Neonatal mastitis: 12 Years of experience, Acta
Med. Port.2012; 25 (4): 207-12.

10. LeeSE, Leel, Suh E S. Sepsis from Neonatal Mastitis and Breast
Abscess. Soonchunhyang Medical Science. 2015; 21 (1): 49-51.

11. SharmaD, MurkiS, Pratap T, Mastitis Neonatorum: An Interesting
and Uncommon Condition Seen in Infants. J. Neonatal Biol.
2017; 6 (1):1-2.

CORRESPONDENCE TO
Beatriz Parreira de Andrade
Department of Pediatrics
Centro Hospitalar Médio Ave
Rua Artur Cupertino Miranda 15
4760-107 Vila Nova de Famalicdo
Email: beatrizparreira.andrade@gmail.com

Received for publication: 22.09.2021
Accepted in revised form: 07.04.2022


mailto:beatrizparreira.andrade@gmail.com

