
Introduction
Fever is one of the most common causes of children’s 
referral to emergency; however, in 20% of cases no 
specific source is found for it after taking the history and 
complete examination, which is called fever of unknown 
origin (FUO) (1). Among the children suffering from 
FUO, some may have latent bacterial infections including 
bacteremia, urinary tract infection, latent pneumonia, 
or rarely premature bacterial meningitis (2). Latent 
pneumonia, as one of the differential diagnoses of FUO, 
is not easily differentiable, and its predictive factors are 
very limited (3). Infants with FUO undergo various 
therapeutic and diagnostic strategies including Boston, 
Rochester, and Philadelphia criteria based on their 
age (4). Chest x-ray is not used routinely in primary 
assessment of children with FUO to diagnose pneumonia 

(5). Studies suggest no need to use x-ray for children 
younger than three months of age. However, regarding 
children above three months without accompanying 
symptoms such as coughs, tachypnea, crackles, and 
leukocytosis, the limited data have contributed to unclear 
indication on the importance of performing chest x-ray 
at these ages (6). The results of the study by Bachur et al 
recommended chest x-ray in children with a very high 
fever (39°C and higher rectally) or leukocytosis (more 
than 20×10⁹/L) (7). Many physicians use white blood 
cell (WBC) count to investigate FUO in children with 
suspicion of bacterial infection (8), particularly in those 
who are younger, have a high-grade fever, and prolonged 
fever. Elevated WBC count may justify initiating 
empirical antibiotic treatment due to worries about 
serious bacterial infections (SBIs) and requesting further 
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Abstract
Background: Fever is one of the most common causes of children’s referral to the emergency 
department, for which in 20% of cases no clear source is found. Latent pneumonia is not easily 
differentiable as one of the differential diagnoses of fever of unknown origin (FUO). This study aimed 
to determine the relationship between FUO and latent pneumonia in feverish children referring to 
pediatric emergency department.
Materials and Methods: The present analytical research was carried out on 220 children with FUO 
aged 3-36 months referred to pediatric hospital of Bandar Abbas, Iran in 2019. To find the signs and 
symptoms, demographic information, history, and physical examination results were recorded by a 
physician using a predetermined checklist. Chest x-ray and blood sample were prepared for white 
blood cell (WBC) count, C-reactive protein (CRP), and absolute neutrophil count (ANC).
Results: The mean age of the patients was 18.38±8.6 months. There was no significant difference 
between the mean fever, pulse rate, respiratory rate, WBC count, erythrocyte sedimentation rate 
(ESR), and ANC among the three groups differentiated by their diagnosis. The mean CRP in the 
bacterial pneumonia group was 68.17±24.13, while it was 35.00±20.43 in the viral infection 
group and 35.71±26.20 in the group of other diseases; the difference was statistically significant 
(P = 0.004).
Conclusion: Although there was no significant difference between WBC, ANC, and ESR and latent 
pneumonia, there was a significant difference between CRP and latent pneumonia, whose value 
was larger in these patients.
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paraclinical studies (4). Accordingly, this study aimed 
to determine the relationship between FUO and latent 
pneumonia in feverish children referred to pediatric 
emergency department for timely differentiation from 
other diagnoses.

Materials and Methods
In this descriptive and analytical study, 220 children aged 
3-36 months referred to pediatric hospital of Bandar 
Abbas, Iran in 2019 were investigated. The inclusion 
criteria were age between 3 and 36 months, high-grade 
fever (temperature above 38°C), absence of clinical 
findings favoring a specific origin for the fever, the patient’s 
parental consent to participate in the study, and absence 
of underlying disease that could engender fever. FUO 
was defined as above 38° rectally lasting less than seven 
days for which no source of infection could be identified 
in the body. In this study, the subjects were chosen 
through available sampling method. After describing the 
study objectives and acquiring written informed consent 
from the children’s parents, demographic information, 
history, and physical examination (vital signs) of children 
for finding the signs and symptoms were recorded by 
physician in a predetermined checklist. Chest x-ray and 
blood sample were prepared, with the latter performed to 
investigate WBC count, absolute neutrophil count (ANC), 
erythrocyte sedimentation rate (ESR), and C-reactive 
protein (CRP). This study was performed in a section and 
region for which pneumococcus vaccine is not used, and 
only hemophilus influenzae type B vaccine is injected. 
The data were analyzed by SPSS software version 23.0 
(IBM SPSS Statistics for Windows, Armonk, NY: IBM 
Corp), based on descriptive statistics, chi-square test, and 
one-way analysis of variance. In this study, P value<0.05 
was considered statistically significant.

Results
This study examined 220 children aged 3-36 months 
with Unknown origin fever FUO. The mean age of the 
patients was 18.38±8.6 months. The frequency of the 
male gender was 53.2% (117 patients) and that of female 
gender was 46.8% (103 patients). Out of the 220 patients 
with FUO, nine were diagnosed as viral infection and six 
as pneumonia, while 205 fell in the other disease groups. 
In the radiographies taken, five, four, and six cases 
showed hyperinflation, paracardiac involvement, and 
lobar involvement, respectively; meanwhile, 206 had no 
pulmonary involvement (Table 1).

The mean WBC count, ANC, CRP, ESR, heart rate, 
respiratory rate, and fever was 11.94±4.88, 6652±3692, 
35.94±25.99, 48.63±32.31, 115.56±16.13, 36.09±10.15, 
and 38.88±1.10, respectively. Each of these indicators has 
been provided in Table 2 in terms of type of pneumonia, 
viral infection, and other diseases. Regarding WBC, 
ANC, ESR, heart rate, respiratory rate, and fever, there 
was no significant difference between the groups. On the 

other hand, there was a statistically significant difference 
between different groups regarding CRP (P = 0.004). To 
understand which two groups had significant differences, 
post hoc test was conducted (Table 3). The results 
indicated that there was a significant difference between 
bacterial pneumonia and other disease groups (P = 0.004).

Table 1. Frequency of Gender, Diagnosis, and Types of Lung Radiographic 
Findings of the Participants

Variables Subgroups Number Percent

Gender
Male 117 53.2

Female 103 46.8

Diagnosis

Bacterial pneumonia Lobar 6 3

Viral infection
Hyperinflation 5 2

Paracardiac 4 2

Others Normal 205 93

Table 2. The Results of Statistical Test, Mean, and Standard Deviation of Vital 
Signs and Laboratory Data of Participants

Variables Groups Mean SD P value

Heart rate

Bacterial pneumonia 115.39 15.90

0.534Viral infection 121.22 21.59

Others 113.17 16.58

Respiratory 
rate

Bacterial pneumonia 41.17 13.19

0.253Viral infection 39.56 12.14

Others 35.79 9.92

Fever

Bacterial pneumonia 39.06 1.61

0.917Viral infection 38.85 0.78

Others 38.87 1.10

WBC

Bacterial pneumonia 13.79×10³ 3.98×10³

0.511Viral infection 10.82×10³ 4.47×10³

Others 11.97×10³ 4.92×10³

 ANC

Bacterial pneumonia 6519.33 2487.34

0.630Viral infection 5499.16 3556.46

Others 6706.54 3731.86

CRP

Bacterial pneumonia 68.17 24.13

0.004Viral infection 35.00 20.43

Others 35.71 26.20

ESR

Bacterial pneumonia 62.50 34.68

0.126Viral infection 56.78 33.58

Others 47.87 35.13

Abbreviations: ANC, Absolute neutrophilic count; WBC, white blood cell; 
CRP, C-reactive protein; ESR, erythrocyte sedimentation rate.

Table 3. The Results of Scheffe Post Hoc Analysis

Variables Groups Mean Diff SD P Value

CRP
Bacterial pneumonia

Others -6.20 0.005

Viral infection 16.00 0.07

Viral infection Others 9.80 0.997

Abbreviation: CRP, C-reactive protein.
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Discussion
No clear source is found for the fever of 20% of feverish 
children referred to the emergency departments after 
acquiring the history and complete examination, which 
is known as FUO. Failure to find the source of fever 
complicates the diagnosis and treatment of patients. 
Accordingly, it is still important to find paraclinical and 
imaging findings to diagnose the source. For example, in 
order to find latent pneumonia as one of the differential 
diagnosis of FUO, using chest x-ray, WBC count, CRP, 
ESR, and absolute number of neutrophils is notable.

In the present study, out of 220 participants, six had 
pneumonia with lobar involvement radiographic profile, 
and nine suffered from lower risk retract viral infection 
with paracardiac (5 cases) and hyperinflation (4 cases) 
involvement radiographic profile. In this regard, Murphy 
et al conducted a study to identify the predictive factors 
of latent pneumonia in feverish children who had 
received conjugated pneumococcal vaccine on 2,128 
children. In their study, 1084 had absolutely no clinical 
symptom of pneumonia, out of whom 5.3% had latent 
pneumonia. This number is almost in line with the results 
of the present study (6). In the study by Shah et al to 
determine the predictive factors and incidence of latent 
pneumonia in patients who had undergone chest x-ray 
examination; out of 308 studied patients, 21 (6.8%) had 
latent pneumonia, which is almost in accordance with the 
results of present study (9). In the study by Bachur et al, 
225 patients received chest x-ray examination. Based on 
this radiography, 32 (40%) patients who had respiratory 
findings suffered from pneumonia, while 38 (26%) who 
had no clinical findings in favor of pneumonia and only 
suffered from leukocytosis had pneumonia. In other 
words, this latter group had latent pneumonia. The reason 
of the higher number of latent pneumonia cases in this 
study can be due to the inclusion criteria, which studied 
patients with a higher risk (leukocytosis above 20 000 and 
temperature of 39 and above) (7).

In the present study, the mean pulse rate in the 
bacterial pneumonia, viral infection, and other disease 
groups was as follows: 115.39±15.90, 121.22±21.59, 
and 113.17±16.58, which had no significant difference 
(P = 0.534). The mean respiratory rate in the bacterial 
pneumonia, viral infection, and other disease groups was 
as follows: 41/17±13.19, 39.56±12.14, and 35.79±9.92, 
which again showed no significant difference (P = 0.534). 
The mean temperature in the bacterial pneumonia, viral 
infection, and other disease groups was 39.06±1.61, 
38.85±12.14, and 38.87±1.10, indicating no significant 
difference (P = 0.534). In the study by Rutman et al, 
the mean respiratory rate in the pneumonia and non-
pneumonia groups was 37 and 36 respectively, and the 
mean temperature in these two groups was 39.8 and 38.4 
respectively, showing no significant difference (10). In the 
study by Murphy et al, the mean respiratory rate in the 
pneumonia and non-pneumonia groups was 31.6 and 30.5, 

and the mean temperature was 39.5 and 39.4, showing no 
significant difference (6). The results of these studies are 
in accordance with those of the present research. Hence, 
it can be concluded that pulse rate, respiratory rate, and 
fever have no association with latent pneumonia, and they 
cannot be used to differentiate between latent pneumonia 
and other diagnoses.

In the present study, the mean WBC count in the 
bacterial pneumonia, viral infection, and other disease 
groups was reported 13.79×10³ ± 3.98×10³, 10.82×10³ ± 
4.47×10³, and 11.97×10³  ±4.92×10³, respectively, showing 
no significant difference (P = 0.511). In the study by Shah 
et al, the mean WBC count in the latent pneumonia and 
non-pneumonia groups was reported 15.40×10³ and 
17.60×10³, indicating no significant difference (P = 0.74) 
(9). In the research by Rutman et al, the mean WBC 
count in the pneumonia and non-pneumonia groups 
was 26.30×10³ and 24.10×10³, respectively (10), showing 
no significant difference, and being in line with the 
results of present study. In the study by Murphy et al, 
the mean WBC count in the latent pneumonia and non-
pneumonia groups was 21.50×10³ and 14.60×10³, which 
was significant (P < 0.01) (6). The reason of this difference 
with the present study can be attributed to the study 
subjects because the mentioned research investigated 
those receiving conjugated pneumococcal vaccine and 
had a larger sample size.

In the present study, the mean CRP in bacterial 
pneumonia, viral infection, and other disease groups was 
68.17±24.13, 35.00±20.43, and 35.71±26.20 respectively, 
which showed a significant difference with each other 
(P = 0.004). In the study by Mintegi et al, the probability 
of developing latent pneumonia with a CRP above 100 
was 3.42 as large compared to those with CRP below 100 
(5). In the study by Andreola et al, CRP and prolactin had 
a special role in diagnosing SBIs. In this study, CRP was 
significantly higher in the group suffering SBI compared 
to the non-SBI group (P < 0.001) (11). In the study by 
Esposito et al, CRP was significantly higher in the group 
with SBI compared to non-SBI group (P < 0.001) (12). 
Based on the present study which specifically dealt with 
the relationship between CRP and latent pneumonia and 
according to recent studies, it could be concluded that 
we cannot solely rely on WBC to prove and diagnose the 
source of infection, especially in patients with FUO, and 
factors such as CRP should also be included in judgment. 
Accordingly, CRP is helpful in SBI diagnosis in addition 
to using just WBC and ANC.
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