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Marshall syndrome in a young child, a reality
Case report
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Abstract
Background: Recurrent fever syndrome, known as the Marshall syndrome (MS), is a clinical entity that includes several clinical
features, such as: fever (39–40°C) that occurs repeatedly at variable intervals (3–8 weeks) and in episodes of 3 to 6 days, cervical
adenopathy, pharyngitis, and aphthous stomatitis. The diagnosis of MS is one of exclusions; laboratory data is nonspecific and no
abnormalities correlated with MS have been detected thus far.

Methods: The authors report the case of a 2-year-old girl admitted to a tertiary pediatric center for repeated episodes of fever with
aphthous stomatitis and laterocervical adenopathy.

Results: The child’s case history raised the suspicion of MS, which was subsequently confirmed by exclusion of all the other
differential diagnoses (recurrent tonsillitis, juvenile idiopathic arthritis, Behçet’s disease, cyclic neutropenia, hyperglobulinemia D
syndrome). After the 3 febrile episodes, bilateral tonsillectomy was performed based on the parents’ consent, with favorable
immediate and remote postoperative clinical outcomes. The diagnosis of MS is one based on exclusion, as laboratory data is
nonspecific. We took into consideration other causes of recurrent fever (recurrent tonsillitis, infectious diseases, juvenile idiopathic
arthritis, Behçet’s disease, cyclic neutropenia, Familial Mediterranean fever syndrome, hyperglobulinemia D syndrome). In our case,
MS criteria were met through clinical examination and the child’s outcome. Subsequently, laboratory data helped us establish the MS
diagnosis.

Conclusions: Pediatricians should consider the MS diagnosis in the context of recurrent fever episodes associated with at least
one of the following symptoms: pharyngitis, cervical adenopathy or aphthous stomatitis. Despite the indication for tonsillectomy in
young children being controversial, in this case the surgery led to the total remission of the disease.

Abbreviations: AIM2 = absent in melanoma, ALT = alanine aminotransferase, AST = aspartate aminotransferase, CASP1 =
caspase 1, apoptosis-related cysteine peptidase, CMV= cytomegalic virus, EBV= Epstein–Barr virus, H= height, Hb= hemoglobin,
HR = heart rate, Ht = hematocrit, IFN = interferon, Ig = immunoglobulin, IgAN = IgA nephropathy, IL = interleukins, M =monocytes,
MEFV = mediterranean fever, MS = Marshall syndrome, NSAIDs = nonsteroidal anti-inflammatory drugs, PLT = platelet, TNF =
tumor necrosis factor, W = weight, WBC = white blood cells.

Keywords: child, Marshall syndrome, recurrent fever
[1,2]
1. Introduction
Marshall syndrome (MS) was described for the first time by Dr.
Gary Marshall in 1987.[1] In 1989, MS was defined as recurrent
fever associated with pharyngitis, cervical adenopathy, and
aphthous stomatitis (Periodic Fever, Aphthous stomatitis,
Editor: Yong Wang.

Authorship: LMT designed the data collection instruments, coordinated and supervise
manuscript as submitted. MIC conceptualized and designed the study, drafted the init
and reviewed data collection, and approved the final manuscript as submitted. DR pe
manuscript, and approved the final manuscript as submitted. II carried out the immun
manuscript as submitted.

IM performed the spinal puncture, reviewed and revised the manuscript, and approve

All the authors approved the final manuscript as submitted and agree to be accountab

The authors have no funding and conflicts of interest to disclose.
a
“Sfanta Maria” Clinical Emergency Hospital for Children, b

“Grigore T. Popa” Universit
Emergency Hospital, Cluj-Napoca, d ENT Department of Arcadia Hospital, Iasi, Roman
∗
Correspondence: Smaranda Diaconescu, No. 16, Universitatii Street, 700115 Iasi, Ro

Copyright © 2016 the Author(s). Published by Wolters Kluwer Health, Inc. All rights re
This is an open access article distributed under the terms of the Creative Commons A
permissible to download and share the work provided it is properly cited. The work ca
journal.

Medicine (2016) 95:44(e5065)

Received: 2 February 2016 / Received in final form: 31 August 2016 / Accepted: 9 Se

http://dx.doi.org/10.1097/MD.0000000000005065

1

Pharyngitis and cervical Adenitis—PFAPA). These symptoms
occur at 3 to 8 weeks’ intervals and sometimes, may be associated
with white tonsillar deposits. In the febrile episodes, the patients
have leukocytosis and increased acute phase reactants, while the
infectious etiology remains unproven.[3]
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The MS diagnosis is an exclusion one, although laboratory
data is nonspecific, and, until now, specific abnormalities for MS
were not reported in the literature.[4]
2. Case presentation

A 2-year-old girl was admitted into our service for impaired
general health condition, hyperthermia, dysphagia, and anorex-
ia. The onset was 2 days prior to admission, presenting
hyperthermia (39.5°C) associated with anorexia and dysphagia.
The child’s mother administrated antipyretic drugs (acetamino-
phen and ibuprofen), without remission of fever (after 24hours),
that had led to progressive worsening of the patient’s general
state.
Medical history revealed that the child had 2 febrile episodes

within the last 2 months, treated successfully with antipyretics
that led to complete recovery in <24hours. In this context, the
parents called upon our unit for further investigations.
Previous medical history revealed 6 episodes of upper

respiratory tract infections, spanning over a period between
14 and 20 months.
Physical examination upon admission showed the following

aspects: affected general condition, no loss of consciousness, fever
(39.3°C), W=14kg, H=90cm, paleness, normal subcutaneous
tissue, bilateral lateral-cervical adenopathy <5mm, mobile and
painless; rhythmic heart sounds, HR=130 bpm (in feverish
conditions), hyperemic pharynx, aphthous stomatitis, and
hypertrophic, congestive tonsils with bilateral pus deposits.
Laboratory data indicated leukocytosis, anemia, inflammatory

syndrome, low serum iron, and negative EBV antibodies.
The child was treated with intravenous antibiotic (the total

dose calculated for the child’s weight was 1.000.000 IU penicillin,
divided in 4doses/day) for 5 days and antipyretics (acetamino-
phen 40mg/kg/day, divided in 4 doses and ibuprofen 20mg/kg/
day, divided in 3 doses) for 3 days long. The fever stopped after
3 days and the girl was dismissed after 5 days of hospitalization.
Table 1

Laboratory data—dynamic evolution.

Values upon
first admission s

WBC/mmc 14.620
Hb, g/dL 10.9
M, % 10
PLT/mmc
C-reactive protein, mg/L > 6
EBV type IgM Negative
EBV type IgG Negative
Serum iron, mg/dL 13
Ig A, mg/dL –

IgG, mg/dL –

IgM, mg/dL –

AST, U/L –

ALT, U/L –

Total serum proteins, g/L –

CMV type IgM and IgG antibodies –

IgM antitoxoplasma antibodies –

Rheumatoid factor –

Antinuclear antibodies –

Throat swabs culture –

Blood cultures after 48h and 7 d of incubation –

ALT = alanine aminotransferase, AST = aspartate aminotransferase, CMV = cytomegalic virus, EBV =

2

Three weeks later (second admission) the patient returned to
our clinic with high fever (39.5°C). Physical examination revealed
once again a hyperemic pharynx with hypertrophic and
congested tonsils, aphthous stomatitis, and submandibular
adenitis.
Laboratory findings indicated leukocytosis, monocytosis,

anemia, and thrombocytosis. The pharyngeal swab was negative.
The patient was treated with an intravenous antibiotic
(1.000.000 IU penicillin, divided in 4 doses /day) for 5 days
long and antipyretic drug (acetaminophen 40mg/kg/day, divided
in 4 doses) for 3 days long. For the second time, the fever stopped
after 3 days.
After another 3 weeks (third admission), the child had the same

symptomatology.
Laboratory data showed: leukocytosis, inflammatory syn-

drome, mild anemia, low serum iron, normal value of liver tests,
normal levels of serum immunoglobulin; CMV Ig M and Ig G
antibodies and toxoplasma IgM antibodies were negative. The
antinuclear antibodies and rheumatoid factor were negative.
Moreover, the throat swab culture and blood cultures after

48hours and 7 days of incubation were negative.
Malignant hematological disease (acute lymphoblastic leuke-

mia) was suspected. Once the hematologist performed a spinal
puncture, the presence of normal bonemarrow cells excluded this
diagnosis.
Laboratory data and their dynamic evolution are presented in

Table 1.
Considering the diagnostic criteria (recurrent fever, aphthous

stomatitis, pharyngitis, cervical lymphadenopathy), we presumed
the patient had MS, therefore beginning treatment with
dexamethasone (0.2mg/kg/b.i.d., administered intravenously),
which led to a prompt relief of the fever within 4hours. Due to
technical reasons (lack of kits from the hospital) pro-inflamma-
tory cytokines were not tested.
Tonsillectomy was taken into consideration as a curative

treatment. After complete remission of the third febrile episode,
Values upon
econd admission

Values upon
third admission Normal value

21.420 4.000–10.000/mmc
9.7 10.5 12–14 g/ dL
18 10 0–15%

469.000 150.000–450.000/mmc
– <6 mg/L

– –

– –

– 22 25–101 mg/dL
– 103.77 83–217 mg/dL
– 941.73 650–1410 mg/dL
– 109.74 55–210 mg/dL
– 17 35 U/L
– 36 38 U/L
– 71,69 60–80 g/L
– Negative Negative
– Negative Negative
– Negative Negative
– Negative Negative

Negative Negative Negative
– Negative Negative

Epstein Barr virus, PLT = platelet, WBC = white blood cells
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the bilateral tonsillectomy was performed after the parents gave
their informed consent.
Postoperative clinical and biological outcome, as well as the

regular assessments (biological tests meaning CRP, WBC, and
neutrophils number were within normal parameters, also ENT
examination was clear) performed, after 1, 3, and 6 months were
favorable.
There was no recurrence of febrile attacks within the

mentioned period; the white blood cells and acute phase
reactants were within normal ranges.
3. Discussions

In a retrospective study reported by the incidence of MS was
0.4cases/1000children/year, with 1 new diagnosed case of MS
per pediatrician every 1 or 2 years.[5] Another study carried out
by F⊘rsvoll et al[6] reported that the incidence of MS in Norway
was 2.3/10,000 in children up to 5 years of age.
MS was included in the category of autoinflammatory

syndromes. This term was introduced by Kastner for all those
disorders that are not in the classical groups of immune-mediated
diseases. This group of immune-mediated diseases is character-
ized by recurrent febrile episodes associated with rheumatologic
symptoms involving the joints, muscle tissue, skin, and eyes.[7]

Auto-inflammatory syndromes are associated with the disrup-
tion of the innate immune response and subsequent, consecutive
episodes of spontaneous acute inflammation.[8,9]

Diagnostic criteria for MS are presented in Table 2.[9,10]

The etiology of MS is unknown, but prompt response after a
single dose of corticosteroid seems to be caused rather by
permanent production of inflammatory cytokines than by an
infectious process. Studies on cytokines’ dynamics showed a
rapid rate of rise and fall of pro-inflammatory cytokines (IL-1b,
IL-18, TNF-a, and IFN-g) at the onset. Also was observed an
increased IL-6 level in case of high fever or chills, with
normalization in periods without fever. T lymphocytes
associated IL-7, IL-17, and anti-inflammatory cytokines
(IL-10 and IL-4) decrease during febrile episodes. IL-1b plays
an important role in all autoinflammatory responses, including
MS. Recent studies claim that the production of IL-1b by
monocytes is constant in patients with MS, as a result of altered
inflammasome activation, probably related to genetic defects of
inflammasome. In patients with MS, the increase of inflam-
masome associated genes (AIM2, CASP1) and expression of
IL-1 occur during febrile episodes. Moreover, there were
reports regarding the therapeutic efficacy of IL-1b blockade
with flare remission. All these mutations are involved in the
pathogenesis associated with MS.[10]

In 2014, Salehzadeh et al[11] carried out a study that assessed
the most commonMEFV gene mutations in 12 patients withMS.
Table 2

Diagnostic criteria for MS.[9,10].

Recurrent fever in a child <5 years

One or more of the following symptoms, aside from upper respiratory tract infections:
• Aphthous stomatitis
• Pharyngitis
• Cervical lymphadenopathy

Exclusion of cyclic neutropenia in intervals, whereas the child is afebrile,
asymptomatic, with normal growth and development rates.

MS = Marshall syndrome.

3

Only 30% of patients had mutations of this gene, but further
studies are required for confirmation.
The MS diagnosis is one of exclusions; laboratory data are

nonspecific and thus far no abnormalities correlated with MS
were detected.[11]

Thus, it is important to eliminate other cases of recurrent fever
such as recurrent tonsillitis, infectious diseases, juvenile idio-
pathic arthritis, Behçet’s disease, cyclic neutropenia, Familial
Mediterranean fever syndrome, hyperglobulinemia D
syndrome.[1–4] Some infectious diseases such as the ones
mentioned before are accompanied by febrile episodes and
periods without fever, but in their case the diagnosis can be
confirmed using laboratory methods.[2,11]

Juvenile idiopathic arthritis is characterized by the occurrence
of arthritis, fever, generalized lymphadenopathy, and hepatos-
plenomegaly. Patients experience morning stiffness, rash, and
uveitis, with positive rheumatoid factor and antinuclear anti-
bodies.[12,13]

In our case, the child only had fever and local lymphadenecto-
my, and laboratory data showed negative rheumatoid factor and
antinuclear antibodies.
Behçet’s disease presents oral aphthous ulcers, genital ulcer-

ations, iridocyclitis, and synovitis.[14] Our patient only had
aphthous stomatitis, without oral ulcers, iridocyclitis or synovi-
tis, that occur in Behçet’s disease.
Cyclic neutropenia usually has its onset in the first year of life,

presenting low levels of neutrophils that can go down all the way
to zero, in episodes that recur every 3 weeks. During the episodes,
children develop mucositis, otitis, and skin infections.[4,9] In our
case, the child was 2 years old and she had neutrophilia
associated with the inflammatory syndrome, with no past
medical history of repeated episodes with neutropenia in the
first years of life. Hyperglobulinemia D syndrome is characterized
by the variable length and occurrence intervals of febrile episodes
associated with headache, cervical lymphadenopathy, arthritis,
macular rash, and splenomegaly. Laboratory investigations
indicate elevated Ig D serum level; during the febrile attack,
the urinary mevalonic acid output is increased.[2,9]

In our case, the child had fever and cervical lymphadenectomy
without arthritis, macular rash and splenomegaly; laboratory
data also revealed normal levels of Ig D and other serum
immunoglobulins.
Familial Mediterranean fever syndrome is clinically similar to

MS, but patients have a positive family history, and are
unresponsive to corticosteroids, whereas colchicine is the
therapeutic option.[15] Our patient had no positive family history
of fever syndrome and was responsive to the administration of
corticosteroids.
Antibiotics and NSAIDs are ineffective in MS which promptly

respond to a single dose of prednisolone or betamethasone. These
are part of the first-line therapy and lead to prolonged remissions,
but do not prevent any subsequent febrile episodes. The fever
disappears within 2 to 4hours, but the aphthous stomatitis can
persist for several days. Cimetidine is used for fever prevention in
some centers.[4,8]

Recent data showed that tonsillectomy with or without
resection of adenoids leads to symptom remission in over 90%
of cases, but consensus is yet to be reached in terms of its
therapeutic recommendation.[8]

There is literature presenting the association of IgA nephropa-
thy (IgAN) and MS in a 10-year-old boy. Tonsillectomy was
subsequently performed, leading to the remission of MS and
improvement of clinical outcome in terms of IgAN.[16]

http://www.md-journal.com
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In our opinion, in countries in top position with respect to the
frequency of nonprescription use of antimicrobials in the general
population, the diagnosis of MS should be evoked in order to
avoid unnecessary antibiotic treatments.
The particularities of the case consisted in the difficulty to

establish the diagnosis, and recognizing the importance of parents
addressing the same pediatrician in case of recurring symptoms.
Furthermore, tonsillectomy was the curative treatment for MS, in
spite of the controversial opinions on performing such surgery in
young children. Episodes may affect the quality of life of both
children and their families through school absenteeism.
The prognosis for this condition is favorable, and children

diagnosed with MS have normal development. There were no
reported morbidity or mortality associated with MS.[4,17]
4. Conclusions

Pediatricians should consider the MS diagnosis in the context of
recurrent fever episodes in children under the age of 5, at intervals
of 3 to 8 weeks, lasting for 3 to 6 days and associated with at least
one of the following symptoms: pharyngitis, cervical adenopathy
or aphthous stomatitis. There is no specific laboratory test for
MS. In spite of its controversial indication in young children,
bilateral tonsillectomy was performed and determined favorable
clinical and biological outcomes.
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