
 

 

Since January 2020 Elsevier has created a COVID-19 resource centre with 

free information in English and Mandarin on the novel coronavirus COVID-

19. The COVID-19 resource centre is hosted on Elsevier Connect, the 

company's public news and information website. 

 

Elsevier hereby grants permission to make all its COVID-19-related 

research that is available on the COVID-19 resource centre - including this 

research content - immediately available in PubMed Central and other 

publicly funded repositories, such as the WHO COVID database with rights 

for unrestricted research re-use and analyses in any form or by any means 

with acknowledgement of the original source. These permissions are 

granted for free by Elsevier for as long as the COVID-19 resource centre 

remains active. 

 



Pediatrics and Neonatology (2019) 60, 556e563
Available online at www.sciencedirect.com

ScienceDirect

journal homepage: http: / /www.pediatr -neonatol .com
Original Article
Purpuric rash and fever among hospitalized
children aged 0e18 years: Comparison
between clinical, laboratory, therapeutic
and outcome features of patients with
bacterial versus viral etiology

Moran Gawie-Rotman a,b, Guy Hazan a,b, Yariv Fruchtman a,b,
Yuval Cavari a,b,c, Eduard Ling a,b, Isaac Lazar a,b,c,
Eugene Leibovitz a,b,d,*
a Faculty of Health Sciences, Ben Gurion University of the Negev, Beer Sheva, Israel
b Pediatric Division, Soroka University Medical Center, Beer-Sheva, Israel
c Pediatric Intensive Care Unit, Soroka University Medical Center, Beer-Sheva, Israel
d Pediatric Research Unit, Soroka University Medical Center, Beer-Sheva, Israel
Received Jun 12, 2018; received in revised form Feb 14, 2019; accepted Feb 18, 2019
Available online 22 February 2019
Key Words
bacterial infection;
fever;
N. meningitidis;
purpura;
viral infection
* Corresponding author. Pediatric Re
the Negev, PO Box 151, Beer-Sheva, 8

E-mail address: eugenel@bgu.ac.il

https://doi.org/10.1016/j.pedneo.201
1875-9572/Copyright ª 2019, Taiwan P
NC-ND license (http://creativecommo
Background: The evaluation of children with purpuric rash and fever (PRF) is controversial.
Although many of them have viral infections, on occasion such patients may be infected with
Neisseria meningitidis. We described all children aged 0e18 years with PRF in southern Israel
during the period 2005 2016 and compared their microbiologic, laboratory, clinical and
outcome characteristics in relation to various etiologies of this syndrome.
Methods: Data were summarized from electronic patient and microbiology files. Viral diagno-
ses were made by serology and/or PCR.
Results: Sixty-nine children with PRF were admitted; 30 (43.48%), 9 (13.04%) and 30 (43.48%)
had a syndrome of bacterial, viral or non-established etiology, respectively. N. meningitidis
infection was diagnosed in 16/69 (23.19%) patients and in 16/30 (53.33%) patients with bacte-
rial etiology; 14/30 (46.67%) patients suffered from a non-invasive bacterial disease (9 with
Rickettsial disease). Adenovirus and Influenza B (3 and 2 cases, respectively) represented
the most frequent etiologic agents among patients with viral etiology. More patients with
PRF of bacterial etiology were older, of Bedouin ethnicity, looked ill on admission, had higher
search Unit, Faculty of Health Sciences, Soroka University Medical Center, Ben-Gurion University of
4101, Israel. Fax: þ972 86232334.
(E. Leibovitz).

9.02.002
ediatric Association. Published by Elsevier Taiwan LLC. This is an open access article under the CC BY-
ns.org/licenses/by-nc-nd/4.0/).

mailto:eugenel@bgu.ac.il
http://crossmark.crossref.org/dialog/?doi=10.1016/j.pedneo.2019.02.002&domain=pdf
https://doi.org/10.1016/j.pedneo.2019.02.002
http://creativecommons.org/licenses/by-nc-nd/4.0/
www.sciencedirect.com/science/journal/18759572
http://www.pediatr-neonatol.com
https://doi.org/10.1016/j.pedneo.2019.02.002
https://doi.org/10.1016/j.pedneo.2019.02.002


Purpuric rash and fever in hospitalized children 557
rates of meningitis and were treated more frequently with antibiotics compared with patients
with non-bacterial PRF. Fatality rates among patients with bacterial, viral and non-established
etiology were 5/30 (16.7%), 0% and 2/39 (5.1%).
Conclusions: Although PFR was uncommon, high rates of meningococcal infections were re-
corded in children with PRF, which was associated with high fatality rates. Rickettsial infec-
tions were frequent, emphasizing the need for a high index of suspicion for this disease in
endemic geographic areas.
Copyright ª 2019, Taiwan Pediatric Association. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).
1. Introduction

The occurrence of a purpuric rash in children raises
many diagnostic dilemmas related to need of hospitali-
zation and invasive procedures and administration of
antibiotic therapy when a suspicion of sepsis and/or
meningitis exists, particularly when the infective agent
is Neisseria meningitides.1 5 In the past, when con-
ventional microbiological tests were used for diagnosis,
the possibility of bacteremia/septicemia in children with
purpuric rash and fever (PRF) was estimated to be
around 10 20% when the skin lesions were larger than
2 mm in diameter.1,2,5 In general, no etiologic agents
may be identified in about 72% of the patients with PRF,
and a virologic diagnosis could be established in 11 15%
of the cases.2

Acute meningococcemia may be similar in its initial
presentation to viral infections or to non-meningococcal
bacterial diseases, and the clinical presentation may be
characterized by pharyngitis, fever, weakness, vomiting,
diarrhea, and/or headache. An initial maculopapular rash
may be present in about 7% of these cases.6 In patients with
fulminant meningococcemia, the disease advances rapidly
and within a few hours develops to septic shock, charac-
terized by diffuse petechial rash, hypotension, dissemi-
nated intravascular coagulation, metabolic acidosis,
adrenal hemorrhage, renal insufficiency, myocardial insuf-
ficiency and coma, with or without meningitis.6 Of 402
patients younger than 21 years with invasive meningococcal
disease diagnosed during 1980 2000, 80% were febrile, 40%
had hypotension or impaired peripheral infusion and 50%
had purpura fulminans.6

Viruses, of which Respiratory Syncytial virus (RSV),
Epstein Barr virus (EBV), Cytomegalovirus (CMV), entero-
virus, adenovirus and parvovirus B19 represent the most
common etiologic factors, were also reported in the med-
ical literature as associated with occurrence of purpuric
rashes.7 Furthermore, relatively newly identified viruses,
like human metapneumovirus, coronavirus and bocavirus
have also been associated with upper respiratory infections
and may also cause purpuric rashes.8e11

The purpose of the present study is to describe all the
cases with PRF occurring in children aged 0 18 years
diagnosed and hospitalized at the pediatric departments of
the Soroka University Medical Center, Beer-Sheva, Israel,
during the period 2005 2016, and to compare their micro-
biologic laboratory, clinical, therapeutic and outcome
characteristics in relation to the various etiologies of this
syndrome.
2. Patients and methods

We conducted a retrospective study enrolling all the chil-
dren aged 0 -18 years hospitalized at the pediatric de-
partments of the Soroka University Medical Center, Beer-
Sheva, Israel, during the period 01/2005 12/2016, with a
diagnosis of purpuric rash accompanied by a fever >38 �C.
All patients were seen first at the Pediatric Emergency
Department (PED); the diagnosis was made at PED or during
the hospitalization. In this retrospective study, the
following diagnoses were searched from the medical ar-
chives of the hospital (ICD9):

A. Spontaneous ecchymosis (ICD9-7827)
B. Purpura fulminans (ICD9-7827)
C. Meningococcemia (ICD9-0362)
D. Meningococcal meningitis (ICD9-0360)
E. Other Nonthrombocytopenic Purpura (ICD9-2872)
F. Defibrination Syndrome (ICD9-2866)
G. Purpuric Rash (ICD9 7827)
H. Petechial Rash)ICD9 7827)
I. Rickettsial Infection (ICD9-0839)

Exclusion criteria included:

A. Idiopathic Thrombocytopenic Purpura (ICD9-2873)
B. Henoch-Schonlein Purpura (ICD9-2870)
2.1. Study design/Data collection

All data analyzed were collected from the electronic and
regular patient files and from additional data from the
microbiology laboratory files. The patients of the study
were grouped into 3 main categories
2.1.1. Patients with disease of proven bacterial etiology

- Invasive bacterial disease (purpura fulminans) with or
without meningitis

- Focal bacterial disease (tonsillopharyngitis, pneumonia,
urinary tract infection, bacterial gastroenteritis, etc.)
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Table 1 Etiology: Purpuric rash and fever.

No. Cases (%)

1.Bacterial etiology 30/69

(43.48%)
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2.1.2. Patients with disease of proven viral etiology with

- Identification of one single virus
- Identification of more than one virus
- Bacterial/viral co-infection
A.Invasive bacterial disease 16/30

(53.33%)

Neisseria meningitidis 16/16
a.Bacteremia with meningitis 2/16 (12.5%)
b.Bacteremia w/o meningitis 13/16 (81.25%)
c.Meningitis only 1/16 (6.25%)

B.Non-invasive bacterial disease 14/30

(46.67%)

a.Tonsillopharyngitis 3/14 (21.43%)
Group A Streptococcus 3/3

b.Acute bacterial gastroenteritis 2/14 (14.28%)
Campylobacter spp. 1/2
Salmonella spp. 1/2

c.Rickettsial disease (positive
serology)

9/14 (64.3%)

2.Viral/Mixed etiology 9/69 (13.04%)

a.Adenovirus 3/9 (3.33%)
b.Influenza B 2/9 (2.22%)
c.Parainfluenza 1/9 (1.11%)
d.CMV 1/9 (1.11%)
e.Rickettsia þ EBV 1/9 (1.11%)
f.hMPV þ Enterovirus 1/9 (1.11%)

3.Etiology non-established 30/69

(43.48%)

Total Cases 69 (100%)
2.1.3. Patients without a definite microbiological
diagnosis (non-established etiology)

The following demographic clinical and laboratory param-
eters were collected:

- Age, gender, ethnicity, season, medical background
- Fever (highest measured temperature at home or on
admission)

- Clinical picture at admission
- Laboratory findings at admission (WBC count, hemoglo-
bin, thrombocytes and coagulation function tests)

- Microbiologic data (blood cultures, urine cultures, throat
cultures and any other culture obtained from a sterile
source)

- Nasal washes tests performed (by DFA or PCR) for iden-
tification of respiratory viruses (RSV, Influenza A,B,
H1N1, Parainfluenza 1e3, Adenovirus, Rhinovirus,
Human Metapneumovirus, Coronavirus and Bocavirus)

- PCR examination for Enteroviruses from stool samples
- Chest x-rays
- Lumbar puncture results
- Serologic tests for identification of Rickettsia spp. Which
is endemic in southern Israel (R. conorii and R. typhi)

- Antibiotic treatment administered to patients with
proven bacterial etiology and also to patients belonging
to the other etiologic groups

- Outcome (Alive/Dead)

2.2. Statistical analysis

Database analysis was completed with SPSS software
version 23. Missing data were <5%. Descriptive analysis
included analyses of distribution of single variable, central
tendency and dispersion, graphical or tubular format. We
checked normal distribution for all continuous variables.
Uni-variable analysis was completed with chi-square or T-
test. For ordinal variables, we computed several dichoto-
mous variables preliminary to the analysis. Statistical sig-
nificance was considered as P value < 0.05.
3. Results

During the study period, 418,693 children aged 0 18 years
visited the Pediatric Emergency Department, of whom
108,555 (25.9%) had a body temperature >38 �C. Two
hundred and twenty-three patients with Henoch-Schonlein
Purpura and 49 with Idiopathic Thrombocytopenic Purpura
hospitalized during the study period were excluded from
the study. Sixty-nine (0.06% of the febrile children exam-
ined at the Pediatric Emergency Department) children with
PRF were subsequently admitted to the pediatric de-
partments and represent the study population (Table 1).
Of the 69 children with PRF, 30 (43.48%) and 9 (13.04%)
suffered from a syndrome of bacterial or viral etiology,
respectively. The remaining 30 (43.48%) had a syndrome
where the final microbiological diagnosis could not be
established. Viral PCR examination (from nasal washes and
stool samples) was performed in all 9 patients diagnosed
with a syndrome of probable viral etiology, and in 2/30
(6.66%) and 8/30 (26.66%) patients with bacterial and non-
established etiology, respectively. Overall, 16/69 (23.2%)
patients received antibiotics in the community prior to
admission (6 [20%], 2 [22.2%] and 8 [20.5%] of the patients
with bacterial, viral or non-established etiology).

Sixteen (53.33%) of the 30 patients with PRF with bac-
terial etiology suffered from an invasive bacterial disease,
caused in all cases by Neisseria meningitidis (13/16,
81.25%, diagnosed with meningococcemia only and 3 with
meningitis). Overall, N. meningitidis infection was diag-
nosed in 16/69 (23.19%) patients hospitalized with PRF.
Fourteen (46.67%) patients suffered from a non-invasive
bacterial disease (3, 2 and 9 cases of tonsillopharyngitis,
acute bacterial gastroenteritis and Rickettsial disease,
respectively). One patient had Group A streptococcus ton-
sillopharyngitis and a strong clinical suspicion of Rickettsial
disease (negative serology). There were 9 cases of PRF with
appropriate clinical picture and positive serology (IgG and
IgM) for Rickettsia spp.

Adenovirus, influenza B, parainfluenza, EBV, CMV,
human metapneumovirus and enterovirus (3, 2, 1, 1, 1, 1
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and 1 cases, respectively) represented the etiologic agents
identified in the patients with viral etiology. One patient
had a mixed infection caused by EBV together with
serologically-proven Rickettsia spp.

Of the 30 patients with PRF without a definitive micro-
biological diagnosis, 12 (40%) were discharged with a diag-
nosis of viral syndrome, 3 (10%) with acute otitis media, 4
(13.3%) with possible Rickettsial disease (negative serology)
and 2 (6.67%) had a discharge diagnosis of “post-vaccination
reaction”. Seven (23.33%) of these patients received anti-
biotics in the community prior to hospitalization and had a
discharge diagnosis of culture-negative septicemia without
meningitis. Two (6.67%) of these patients were diagnosed
with pneumonia and suspicion of scarlet fever, respec-
tively. One patient was diagnosed during hospitalization
with acute leukemia.

Table 2 describes the clinical and laboratory character-
istics of the patients with PRF in relation to their bacterial
Table 2 Purpuric rash and fever: comparison of the clinical pic
viral etiology.

No. cases Bacterial etiology

30 (43.5%)

Age

Years 6.24 � 5.47
Months (mean � SD) 72.38 � 65.35
0e1 5 (16.7%)
1e3 6 (20.0%)
>3 19 (63.3%)

Male 20 (66.7%)
Female 10 (33.3%)
Jewish 10 (33.3%)
Bedouin 20 (66.7%)
Season

Winter 8 (26.7%)
Spring 9 (30%)
Summer 10 (33.3%)
Fall 3 (10%)

Main symptoms

Rhinorrhea 2 (6.7%)
Cough 2 (6.7%)
Vomiting 14 (46.7%)
Diarrhea 6 (20.0%)
Meningeal signs 5 (16.7%)
Joint swelling 2 (6.7%)

Maximal temperature (oC) at admission

38.0 39.0 15 (50%)
>39.0 15 (50%)

Ill appearance at admission 20 (66.7%)
Diagnosis at dischargea

Meningococcemia 15 (50.0%)
Rickettsiosis 9 (30.3%)
Septic shock 5 (16.7%)
Fever & purpura (only) 0 (0.0%)
Meningitis 3 (10.0%)
Tonsillopharyngitis 3 (10.0%)
Other 6 (20%)

Positive lumbar puncture 3/11 (27.3%)
a Some patients had more than 1 diagnosis.
or proven viral etiology. The patients with bacterial etiol-
ogy were older than those with viral etiology (p Z 0.02). No
differences were recorded between the group with bacte-
rial etiology and the group with viral etiology in patient
distribution among the three age subgroups (0e1, 1e3 and
>3 years) and seasonal distribution of cases. No differences
were recorded between the patients with bacterial etiology
vs. those with viral etiology in terms of gender, ethnicity
and diagnoses at discharge. Two (12.5%) of the patients
with proven meningococcal disease received prior anti-
biotic treatment in the community. Fifteen (50%) of the
patients in the group with bacterial etiology and 2 (22.2%)
from the group with viral etiology had a fever >39 �C at
admission. Twenty (66.7%) of the 30 patients with bacterial
etiology looked ill at admission, compared with only 2/9
(22.2%) of those with viral etiology (p Z 0.03). More pa-
tients with viral etiology had rhinorrhea compared with
those with bacterial etiology. Of a total of 18 patients who
ture of patients with bacterial etiology and of patients with

Viral etiology Total P value

9 (13.0%) 39 (56.5%)

2.71 � 2.88 4.4 � 4.3
32.56 � 34.52 51.14 � 55.4 0.02
4 (44.4%) 9 (23.1%)
3 (33.3%) 9 (23.1%) 0.09
2 (22.2%) 21 (53.8%)
5 (55.6%) 25 (64.1%) 0.54
4 (44.4%) 14 (35.9%)
5 (55.5%) 15 (38.5%) 0.24
4 (44.5%) 24 (61.5%)

4 (44.4%) 12 (30.8%) 0.31
2 (22.2%) 11 (28.2%) 0.65
2 (22.2%) 12 (30.8%) 0.53
1 (11.1%) 4 (10.2%) 0.92

3 (33.3%) 5 (12.8%) 0.04
1 (11.1%) 3 (7.7%) 0.73
1 (11.1%) 15 (38.5%) 0.11
1 (11.1%) 7 (18.0%) 0.51
0 (0.0%) 5 (12.8%) 0.18
0 (0.0%) 2 (5.1%) 0.30

7 (77.8%) 22 (56.4%) 0.14
2 (22.2%) 17 (43.6%)
2 (22.2%) 22 (56.4%) 0.03

0 (0.0%) 15 (38.5%)
1 (11.1%) 10 (25.6%) 0.26
0 (0.0%) 5 (12.8%) 0.19
4 (44.5%) 4 (10.2%) 0.001
0 (0.0%) 3 (7.7%) 0.3
0 (0.0%) 3 (7.7%) 1.0
3 (33.3%) 9 (23.1%) 0.4
0/1 (0.0%) 3 (7.7%) 1.0
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underwent a lumbar puncture, the procedure was per-
formed in 11 of the patients with a bacterial etiology and 1
of those with viral etiology. Four (13.3%) of the patients
with bacterial etiology had neck stiffness at admission and
3 of them underwent a lumbar puncture (negative in all 3).
None of the patients with viral etiology had neck stiffness
at admission. Twenty-nine (96.7%) of the 30 patients with
PRF of bacterial etiology received antibiotic treatment at
admission. Ceftriaxone was administered in 20/29 (69.0%)
patients with bacterial etiology (single therapy in 16
Table 3 Purpuric rash and fever: comparison of the clinical pic
non-bacterial etiology.

No. cases All patients Bact

69 30 (4

Age (months) 72.3
Years 4.6 � 4.7 6.24
Months (mean � SD) 53.94 � 56.24 72.3
0e1 22 (31.9%) 5 (16
1e3 14 (20.3%) 6 (20
>3 33 (47.8%) 19 (6

Male 69 20 (6
Female 10 (3
Jewish 69 10 (3
Bedouin 20 (6
Season

Winter 24 (34.8%) 8 (26
Spring 18 (26.1%) 9 (30
Summer 20 (29%) 10 (3
fall 7 (10.1%) 3 (10

Main symptoms

Rhinorrhea 9 (13.0%) 2 (6.
Cough 9 (13.0%) 2 (6.
Vomiting 27 (39.1%) 14 (4
Diarrhea 10 (14.5%) 6 (20
Meningeal signs 8 (11.6%) 5a (1
Joint swelling 2 (2.9%) 2 (6.

Maximal temperature (oC) at admission

38.0 39.0 34 (49.3%) 15 (5
>39.0 35 (50.7%) 15 (5

Ill appearance at admission 34 (49.3%) 20 (6
Diagnosisc at discharge

Meningococcemia 15 (21.7%) 15 (5
Fever & purpura (only) 13 (18.8%) 0 (0.
Rickettsiosis 10 (14.5%) 9 (30
Septic shock 7 (10.1%) 5 (16
Gastroenteritis 6 (8.7%) 2 (6.
Susp. Rickettsiosis 4 (5.8%) 1 (3.
Meningitis 3 (4.3%) 3 (10
Tonsillopharyngitis 3 (4.3%) 3 (10
Otitis media 3 (4.3%) 0 (0.
LRTI 2 (2.9%) 0 (0.
Pneumonia 2 (2.9%) 0 (0.
Limping 2 (2.9%) 0 (0.
Other 12 (17.4%) 4 (13

Positive lumbar puncture 3/18 (16.7%) 3/11
a 4 patients with neck stiffness, 1 patient with bulging fontanella.
b Total no. of patients who underwent lumbar puncture.
c Some patients had more than 1 diagnosis.
patients, together with Vancomycin in 3 patients and
together with Doxycycline in 1 patient). In the group of
patients with proven Rickettsial disease, Doxycycline alone
was administered in 7 patients and in combination with
other antibiotics in 2 additional patients. Seven (77.8%) of
the 9 patients with PRF of viral etiology received antibiotic
treatment at admission (Ceftriaxone and Doxycycline in 6
and 1 of them, respectively).

Table 3 compares the clinical and laboratory charac-
teristics of the 30 patients with bacterial etiology and those
ture of patients with bacterial etiology and of patients with

erial etiology Non-bacterial etiology P value

3.5%) 39 (56.5%)

8 39.87 0.77
� 5.47 3.32 � 3.67
8 � 65.35 32.56 � 34.52
.7%) 17 (43.6%)
.0%) 8 (20.5%) 0.02
3.3%) 14 (35.9%)
6.7%) 23 (59.0%) 0.51
3.3%) 16 (41.0%)
3.3%) 24 (61.5%) 0.02
6.7%) 15 (38.5%)

.7%) 16 (41.0%) 0.21
%) 9 (23.1%) 0.52
3.3%) 10 (25.6%) 0.48
%) 4 (10.3%) 0.97

7%) 7 (17.9%) 0.17
7%) 7 (17.9%) 0.17
6.7%) 13 (33.3%) 0.26
.0%) 4 (10.3%) 0.25
6.7%) 3 (7.7%) 0.25
7%0 0 (0.0%) 0.1

0%) 19 (48.7%) 0.92
0%) 20 (51.3%)
6.7%) 14 (35.9%) 0.01

0.0%) 0 (0.0%)
0%) 13 (33.3%) <0.001
.3%) 1 (2.6%) 0.001
.7%) 2 (5.1%) 0.12
7%) 4 (10.3%) 0.69
3%) 3 (7.7%) 0.71
.0%) 0 (0.0%) 0.04
.0%) 0 (0.0%) 0.08
0%) 3 (7.7%) 0.12
0%) 2 (5.1%) 0.21
0%) 2 (5.1%) 0.5
0%) 2 (5.1%) 0.2
.3%) 8 (20.5%) 0.3
(27.3%)b 0/7 (0.0%)b 0.24
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the 39 patients with non-bacterial etiology (including the 9
patients with proven viral etiology). Significantly more pa-
tients with bacterial etiology were recorded in the group
aged >1 year. No differences were recorded between the
two groups in respect to gender, seasonal occurrence,
maximal temperature at admission and symptoms. Twenty
(66.7%) of the 30 patients with bacterial etiology looked ill
at admission compared with only 14/39 (35.9%) of those
with non-bacterial etiology (p Z 0.01). More patients
among the group with non-bacterial etiology were of Jewish
ethnicity. Three (7.7%) patients with non-bacterial etiology
presented with neck stiffness. More patients in the group
with bacterial etiology had meningitis. All 7 lumbar punc-
tures performed in patients with non-bacterial etiology
were negative. More patients in the non-bacterial etiology
group (compared with patients with bacterial etiology)
were not treated with antibiotics at admission (11/39,
28.2% vs. 1/30, 3.3%, p Z 0.02). Of the antibiotic-treated
patients, 12, 10, and 6 were initially treated with Ceftri-
axone, Amoxycillin and Doxycycline, respectively.

No differences were recorded in the peripheral blood
hemoglobin, white blood cells and thrombocytes counts
and PTT values between patients with bacterial etiology
and those with viral etiology (Table 4). Higher young
neutrophil forms (bands) counts and prolonged INR were
more common in patients with bacterial etiology compared
with those with viral etiology. Monocytes percentages were
higher among patients with viral etiology compared with
those with bacterial etiology.

Similar laboratory findings were recorded when
comparing between patients with bacterial etiology and
the group of 39 patients with non-bacterial etiology, except
for the band count, which was not different between the 2
groups (4.5 � .8 vs. 2.6 � 4.3, p Z 0.3).

3.1. Outcome

Seven (10.2%) of all 69 patients died on admission or during
hospitalization, 5 (7.2%) diagnosed with a bacterial etiology
(4 with meningococcemia and 1 with acute gastroenteritis,
hypovolemic shock and growth of C. jejunii from stool
culture) and 2 (2.9%) with non-established etiology (both
with septic shock on admission and prior antibiotic
Table 4 Laboratory findings: bacterial versus viral etiology.

All patients B

Total number
Hemoglobin (g/dL) 11.49 � 1.56 1
Thrombocytes (/mL) 226.42 � 154.36 2
Leukocytes (/mL) 13.33 � 8.32 1
Segmented Neutrophilsa 7.73 � 7.27 8
Banded Neutrophilsa 3.43 � 4.56 4
Lymphocytesa 3.81 � 3.83 2
Monocytesa 0.95 � 0.78 0
CRP (mg/L) 55.52 � 80.98 6
INRb 1.45 � 0.59 1
PTT (s)b 32.94 � 10.05 3

a % of total leukocytes.
b Expressed as % of abnormal tests.
treatment in the community). The fatality rates among
patients with proven bacterial etiology, proven viral etiol-
ogy and non-established etiology were 5/30 (16.7%), 0/9
(0%) and 2/39 (5.1%).

4. Discussion

The aim of the present study was to determine the etiol-
ogy of all cases of PRF occurring in children aged 0 18
years hospitalized in southern Israel during the period
2005 2016, and compare their microbiologic, laboratory,
clinical, therapeutic and outcome characteristics in rela-
tion to the various etiologies of this syndrome. The study
was completed at the Soroka University Medical Center, a
primary and tertiary referral hospital which is the only
hospital in the Negev area of southern Israel and provides
medical services for around 250,000 children. The Pedi-
atric Emergency Department of the hospital receives
around 36,000 visits/year. The study enrolled all the
children presenting at the Pediatric Emergency Depart-
ment and hospitalized due to occurrence of a new pur-
puric rash accompanied by fever >38 �C, after exclusion of
Idiopathic Thrombocytopenic Purpura and Henoch-
Schonlein Purpura. The patients with PRF were grouped
and analyzed according to their inclusion in one of the
following 3 etiologic entities: patients with disease of
bacterial, viral or non-established (microbiologically)
etiology.

Our present study showed the following: 1. PRF was
uncommon. 2. A bacterial etiology of PRF was established
in 43.48% of the patients while the rest of 43.48% and
13.04% had a syndrome of non-established or viral etiology,
respectively. 3. N. meningitidis infection was diagnosed in
23.19% patients hospitalized with PRF. 4. Rickettsial disease
was diagnosed in a considerable number of patients
(14.5%). 5. More patients were recorded in the group aged
>1 year among the patients with bacterial etiology than in
those with non-bacterial etiology. 6. Higher bands counts
and prolonged INR were more common in patients with
bacterial etiology compared with those with viral etiology.
7. The fatality rate in PRF of a bacterial etiology patients
was high (16.7%) and N. meningitidis infection was reported
in 80% of the fatal cases with established etiology.
acterial etiology Viral etiology P value

1.7 � 1.8 11 � 1.1 0.27
92.7 � 158.9 261.8 � 172.1 0.3
3.2 � 10.1 14.9 � 7.4 0.58
.1 � 7.1 5.5 � 4.7 0.23
.5 � 4.8 0.8 � 0.5 0.02
.9 � 3.6 4.9 � 3.6 0.15
.7 � 0.5 1.5 � 1.2 0.009
0.3 � 44.5 33.3 � 50.3 0.46
.7 � 0.7 1.1 � 0.1 0.04
4.1 � 11.2 31.5 � 3.6 0.43
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We showed that 23.19% of all enrolled children and
53.33% of all children with an established bacterial etiology
who presented with PRF had meningococcal infection. The
rate of meningococcal infection in our study was higher
than previously described, both among all patients with PRF
enrolled (0.5% 11%)1e4 and also among all patients with
proven bacterial etiology (4.2 24%).2,3 The overall mor-
tality rate in our series was 10.2% and reached 16.7%%
among the patients with PRF associated with a bacterial
infection. Four of the 5 fatalities recorded in our series
were due to proven meningococcal invasive disease and
two additional fatalities were recorded in patients without
recovery of any pathogen and a high suspicion of menin-
gococcal disease, based on their clinical presentation and
possible masking of the etiology by previous antibiotic
therapy. In a study from 1989 enrolling 190 patients with
PRF, 13 (7%) had meningococcal disease, but the most
common bacterial association was with Streptococcus
pyogenes (19 patients).2 Viral infections were documented
in 28 patients. Patients with invasive bacterial disease
appeared more ill, were more likely to have neck stiffness
and were more likely to have petechiae on the lower ex-
tremities than those with no bacteremic disease. A higher
peripheral white blood count and absolute band form count
was found in the patient with invasive bacterial disease.2

Nguyen et al. reported in 1984 on 129 patients hospital-
ized with PRF in Syracuse, NY, and they found that 26 pa-
tients (20.2%) had culture-proven bacterial infection (13
and 8 had N. meningitidis and Haemophilus influenzae type
B, respectively).1 As in our study, the authors could not
document any single laboratory test as sensitive enough to
detect all patients with life-threatening bacterial in-
fections. Mandl et al. reported in 1997 on 411 patients with
PRF examined at the emergency department of the Pedi-
atric Teaching Hospital in Boston.3 Eight (1.9%) patients had
bacteremia or clinical sepsis and 6 of them had serious
invasive bacteremia (N. meningitidis recovered in 2 pa-
tients). None of the 357 well-appearing patients had serious
invasive bacteremia. This study, by reporting invasive
bacteremia less frequently than in previous series and
being able to identify this condition by clinical criteria,
supported the concept of the treatment of selected well-
appearing children with PRF as outpatients.3 In a study
examining 233 infants and children younger than 15 years
presenting with a non-blanching rash during the period 1998
̶1999 in the UK, 11% had proven meningococcal infection.4

The authors showed that most children with meningococcal
infection were ill at presentation, had a purpuric rash,
were febrile and had a delayed capillary refill. None of the
children with a non-blanching rash confined to the distri-
bution of the superior vena cava had meningococcal
infection. In Israel, Ben-Shimol et al.12 described the dy-
namics of childhood invasive meningococcal disease during
a 22-year period (1989 2010). The authors reported on a
total of 743 cases, 69.2% of them with meningitis and 30.8
with meningococcemia only. The mean annual incidence
was 2 cases/100,000 children aged 0 15 years, an incidence
similar to those reported from other developed countries.12

The mean mortality incidence was 0.2 � 0.1 cases/100,000
children and this was higher in children without meningitis
(14.9%) compared to children with meningitis (7.9%). In
Israel, meningococcal vaccine was not introduced in the
national immunization program and it is administered only
to high-risk patients. It is understandable that preventive,
rather than therapeutic strategies will have a major
contribution to the decrease of the serious morbidity and
mortality associated with invasive meningococcal disease.

In this study, we grouped all cases with proven viral
etiology together with those with a non-established etiol-
ogy and obtained a group of patients with non-bacterial
etiology, which was further compared with the group of
patients with PRF of bacterial etiology. We found that more
patients with PRF of bacterial etiology were older, of
Bedouin ethnicity, looked ill on admission, had more men-
ingitis and received more antibiotic treatments compared
to the patients with PRF of non-bacterial etiology. These
findings may be useful, at least in part, in the management
of the patients with PRF at the emergency room and during
their hospitalization.

Israel is considered endemic for 2 types of spotted fe-
vers, caused by Rickettsia conorii and Rickettsia typhi.13e15

The diagnosis is based on nonspecific clinical findings
(fever, weakness, myalgia) and a specific petechial rash; it
has a benign course in the majority of cases but sometimes
can be severe and may reach mortality rates of 1.4
5.6%.13,16,17 In the present study, we treated with Doxycy-
cline 10 (14.5%) patients with PRF caused by a proven
Rickettsial infection and 4 (5.8%) additional patients with a
clinical picture appropriate for Rickettsial infection.
Therefore, taking into consideration the high rates of
Rickettsial infections reported in Israel and particularly in
the southern area of the country and into the Bedouin
population, we consider that Rickettsial infection should be
highly suspected, in our geographic area, in the initial
investigation of patients presenting with PRF and empiric
treatment has to be administered to the patients with a
high index of suspicion for this disease.

We found a definitive viral etiology in a minority (13%) of
the patients with PRF, with Adenovirus and Influenza B
identified as the most commonly isolated viruses in these
patients. In a prospective study completed in Germany
during 2009 2012, Schneider et al.7 described 58 febrile
and afebrile children aged 0 -18 years examined at the
emergency room with a purpuric rash <2 mm in diameter,
symptoms of viral disease and exclusion of meningococcal
disease. The authors reported that a viral pathogen was
found in 67% of the PCR examinations performed from the
nasopharynx.7 The most frequent pathogens associated
with PRF were CMV and EBV (18% each of all patients) fol-
lowed by enteroviruses and rotavirus (14% each) and H1N1
and human bocavirus (9% each); 41% of the patients were
diagnosed with more than one viral pathogen. This study
emphasizes that novel viral rapid detection methods (like
multiplex q-PCR) are available and should be used in
determining the possible viral etiology in a considerable
number of patients with PRF and thereby avoiding unnec-
essary treatments and hospitalizations.

Our study had some limitations, derived mainly from its
retrospective nature, which could have caused to some
missing or inexact information in the data collection from
the medical and laboratory charts. We were not able to
determine, after a thorough search of the patient files,
valuable data on the number, location and diameter of the
lesions of the enrolled patients. Another limitation is
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related to the relatively small number of patients enrolled
and of virologic investigations performed, particularly in
the group of patients with non-established microbiological
diagnosis, making it possible that the number of infectious
etiologies among our study population was even higher.

In conclusion, we report in this study that PRF is an
uncommon occurrence in hospitalized febrile children. We
showed high rates of meningococcal infections in the eti-
ology of PRF in children, associated with higher fatality
rates than in the published medical literature. Rickettsial
infections were also frequently diagnosed in our study
population, emphasizing the need for a high index of sus-
picion for this disease in endemic geographic areas.
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