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Background: C-reactive protein (CRP) is often used to distinguish 
bacterial from viral infections. However, the CRP level does have 
implications, which depend on the clinical scenario and are still 
under research.
objectives: To evaluate the distribution of CRP levels in children 
with primary herpetic gingivostomatitis.
methods: The electronic database of a tertiary pediatric med- 
ical center was searched for all inpatients with a diagnosis 
of primary herpetic gingivostomatitis without bacterial co-
infection. Background and clinical information was collected 
and CRP levels were analyzed.
results: The study group consisted of 66 patients aged 8 
months to 7.1 years who met the study criteria. The average 
CRP was 7.4 mg/dl (normal < 0.5 mg/dl). More than a third of the 
patients had a level higher than 7 mg/dl. 
conclusions: High values of CRP are prevalent in patients 
with primary herpetic gingivostomatitis, similar to adenoviral 
infections and some bacterial infections. 
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c -reactive protein (CRP) is a host-mediated inflammatory 
marker. Measurements of CRP are frequently used to help 

clinicians differentiate viral from bacterial infections, owing 
to the statistically higher levels of CRP observed during bac-
terial infections, as shown by us and others [1-4]. Different 
cutoffs have been proposed, with the sensitivity and specificity 
varying accordingly [1]. However, adenoviral infections have 
been shown to be associated with high levels of CRP [5]. This 
phenomenon, if present in other viral infections, can mislead 
clinicians to overuse of antibiotics.

Primary herpetic gingivostomatitis, an initial infection with 
herpes simplex virus, typically occurs in children aged between 
6 months and 5 years. The diagnosis is usually straightfor-
ward, based on the characteristic clinical manifestations of 
erythematous gingiva, mucosal hemorrhages, and clusters of 
small vesicles erupting throughout the mouth. There is often 
involvement of the mucocutaneous margin and perioral skin 

[6]. The oral symptoms are generally accompanied by high 
fever, lymphadenopathy, and difficulty eating and drinking. 
Symptoms regress within 2 weeks without specific therapy. 
The most prevalent complication is dehydration. Bacterial co-
infections or secondary infections are uncommon, although 
bacteremia may occur [6].

Our experience in the pediatrics department at a major 
children’s hospital has suggested that primary herpetic gin-
givostomatitis, like adenoviral infection, may induce high 
bacterial infection-like levels of CRP. The purpose of the 
present study was to evaluate CRP levels in this infection with 
the purpose of helping clinicians make more knowledgeable 
empiric treatment decisions in doubtful cases. 

Patients and metHods

The computerized medical records of a tertiary, university-
affiliated, pediatric medical center were searched for patients 
hospitalized for primary herpetic gingivostomatitis. Data 
were available for the period between February 2004 and May 
2011. For purposes of the study, herpetic gingivostomatitis 
was defined as clinical gingivostomatitis with virologic cul-
ture evidence of oral herpes simplex virus type 1 or 2.

Patients missing blood culture or CRP data were not 
included, nor were patients with a positive blood culture or any 
other evidence of a bacterial infection. Background informa-
tion was collected and CRP levels were recorded and analyzed. 
Findings were additionally analyzed separately for patients 
treated with antibiotics during hospitalization versus those 
who were not. The study was approved by the Institutional 
Review Board.

results

The 66 patients who met the inclusion criteria comprised 29 
boys and 37 girls, ranging in age from 8 months to 7.1 years. The 
range of hospital stay was 1 to 7 days. Forty-eight children were 
not treated with antibiotics and 18 were empirically treated with 
antibiotics at some point during the hospitalization.

The background and CRP results for the two groups are 
shown in Table 1. The mean CRP level for the whole cohort 
was 7.4 mg/dl (normal < 0.5 mg/dl), the standard deviation 
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was 7 and the median 5.7 mg/dl. The distribution of CRP levels 
is presented in Figure 1. CRP levels were above normal in all 
patients, higher than 5 mg/dl, 7 mg/dl and 10 mg/dl in 55%, 
37% and 24% of the cohort, respectively.

Children who were treated with antibiotics tended to have 
higher CRP levels than those who were not, and they had a 
significantly longer average hospital length of stay (P < 0.05, 
Table 1).

No correlation was found between the CRP level and the 
age of the child, the maximum temperature reported during 
the illness (mean 39.6°C), the day of illness in which CRP 
was examined (mean 5), or the white blood cell count (mean 
12,200/µl).

discussion

This study demonstrates that elevated levels of CRP are found 
in most hospitalized children with primary herpetic gingivosto-
matitis, without a bacterial co-infection or secondary infection.

Although CRP is usually a valuable tool for distinguishing 
viral from bacterial infections, its application is still controver-
sial [7-9]. A major problem is the overlap of values between 
these two conditions. For example, a cutoff of 7 mg/dl in febrile 
children without localizing signs has a specificity of 90% in 
identifying serious bacterial infection but a sensitivity of only 
79% [10]. Although viral infections are usually associated with 
relatively low levels of CRP, exceptionally high levels have been 
reported in patients with adenovirus infection, with 24% having 
levels above 10 mg/dl [2,11]. Similarly, in our cohort of patients 
with primary herpetic gingivostomatitis, more than one-third 
had CRP values higher than 7 mg/dl and almost one-fourth 
had values higher than 10 mg/dl. Therefore, like for adenovirus, 
CRP levels appear to be generally higher in primary herpetic 
gingivostomatitis than in most other viral diseases.

The mechanisms underlying the induction of CRP synthesis 
in different circumstances are still being researched. Cytokines 
such as interleukin-6 and tumor necrosis factor-alpha have 
been shown to be involved [12-16], but their connection to 
specific characteristics of the offending microorganism is 
unknown. It is possible that adenovirus and herpes simplex 
virus share specific phenotypes with bacteria, leading to an 
inflammatory response similar to that for bacterial infection. 

Thus, the CRP level may have diagnostic benefit when the 
data are insufficient to determine whether the origin of an 
infection is viral or bacterial, as in patients with fever without 
localizing signs or patients with pneumonia. However, when 
the clinical signs and symptoms are characteristic of a viral 
disease, CRP measurement, like any unnecessary laboratory 
test, may lead to unwarranted treatment with potential adverse 
effects and risks. In this study, children who were treated with 
antibiotics had on average higher CRP levels. These children 
were also hospitalized for longer periods. 

The retrospective nature of this work precludes a definitive 
conclusion regarding the contribution of higher levels of CRP 
to the decision to initiate antibiotic treatment, but it is possible 
that the high CRP level, despite the clinical diagnosis of herpetic 
gingivostomatitis, prompted the antibiotic use. It is also pos-
sible that the children with higher CRP levels also shared other 
characteristics, such as a poorer general condition, which would 
contribute to the differences observed between the groups. 
Other causes, such as bacterial infections that were not recorded 
in the patient files, also cannot be ruled out retrospectively. 

To the best of our knowledge, this work is the first to sys-
tematically evaluate CRP values in children with confirmed 
primary herpetic gingivostomatitis. However, the distribution 
of CRP described here may not represent the full range of 
patients with primary herpetic gingivostomatitis. Due to the 
strict inclusion criteria, i.e., studying only patients who were 
admitted to the hospital and for whom blood cultures were 
examined, our data are probably biased towards the more 
severely ill children.

table 1. Background characteristics and CRP levels in patients with 
primary herpetic gingivostomatitis treated/not treated with antibiotics

group 

age, 
mean
(range)

m:F 
ratio

los, 
average 
(range)

crP 
(mg/dl), 
average 
(range)

crP 
(mg/dl), 
median

crP > 5 
mg/dl, % 
patients

No  
antibiotic
treatment  
(n=48)

2.4 yr 
(8 mo to 
7.1 yr)

0.92 3.6 days 
(1–11)

5.5
(0.5–41.6)

4.1 46%

Antibiotic 
treatment  
(n=18)

2.3 yr 
(11 mo  
to 5.5 yr)

1 4.7 days 
(3–7)*

12.4*
(0.7–22.4)

9.8 78%

*P < 0.05
CRP = C-reactive protein, LO = length of hospital stay

Figure 1. Distribution of CRP values in 66 children with primary 
herpetic gingivostomatitis and no evidence of a bacterial co-infection 
or secondary infection
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Prospective studies are needed to make more efficient use of 
inflammatory markers. In the meantime, we recommend that 
clinicians consider the possibility of intrinsic high CRP levels 
when treating children with primary herpetic gingivostomati-
tis in whom there is no other evidence of a bacterial infection, 
and consider withholding antibiotic use in such cases.
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Thirty years after the discovery of HIV-1, the early trans- 
mission, dissemination and establishment of the virus 
in human populations remain unclear. Using statistical 
approaches applied to HIV-1 sequence data from central 
Africa, Faria et al. show that from the 1920s Kinshasa (in what 
is now the Democratic Republic of Congo) was the focus of 
early transmission and the source of pre-1960 pandemic 
viruses elsewhere. Location and dating estimates were 
validated using the earliest HIV-1 archival sample, also from 
Kinshasa. The epidemic histories of HIV-1 group M and non-
pandemic group O were similar until ~1960, after which group 

M underwent an epidemiological transition and outpaced 
regional population growth. These results reconstruct the 
early dynamics of HIV-1 and emphasize the role of social 
changes and transport networks in the establishment of this 
virus in human populations. Thus, around 1960, rail links  
promoted the spread of the virus to mining areas in south- 
eastern Congo and beyond. Ultimately, HIV crossed the 
Atlantic in Haitian teachers returning home. From those early 
events, a pandemic was born. 

Science 2014; 346: 56
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the early spread and epidemic ignition of Hiv-1 in human populations

The endothelium that lines blood vessels can undergo a 
change called the endothelial-to-mesenchymal transition 
(EndMT), which can cause vessel “scarring.” Such scarring 
limits the success of surgical procedures that require blood 
vessel grafting, including, for example, heart transplantation 
or coronary bypass surgery. Chen et al. found that mice 
lacking FGFR1 in endothelial cells showed increased EndMT 

after blood vessel grafting. Moreover, arteries from patients 
who had rejected heart transplants had lower levels of 
FGFR1 than those from normal individuals. Thus, enhancing 
FGFR1 activity could limit vascular scarring in heart disease 
patients undergoing surgery. 

Sci Signal 2014; 7: ra90 

Eitan Israeli

capsule

Preventing vascular scarring after surgery




