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Abstract

Background: Chikungunya fever (CHIK) is a mosquito-borne viral infection caused by the
Chikungunya virus (CHIKV), which has recently re-emerged in tropical regions. Pediatric
manifestations may differ from those in adults, but systematic studies in China are scarce. Methods:
This retrospective study analyzed 42 laboratory-confirmed pediatric CHIK cases admitted to Foshan
First People’s Hospital (Guangdong, China) between July and August 2025. Clinical features,
laboratory parameters, and joint ultrasonography findings were collected. Correlations between
cycle-threshold (CT) values and joint involvement were evaluated using Spearman and Pearson
analyses. Results: Among 42 children (mean age 10.2 + 4.1 years; 54.8% boys), fever (95.2%), rash
(100%), and joint pain (66.7%) were the main symptoms. Abnormal joint ultrasound findings were
observed in 83.3% of children with arthralgia but none without it (P < 0.001). Viral CT values were
negatively correlated with the number of affected joints (r = -0.47, P = 0.002). Conclusions: This is
the first pediatric study from mainland China to systematically integrate viral CT data with joint
ultrasonography. Lower CT values (higher viral load) were associated with polyarticular
involvement. Combining molecular and imaging indicators may aid early clinical risk identification
and regional public-health surveillance of pediatric CHIK.

Keywords: Chikungunya virus; pediatric infection; CT value; ultrasonography; joint involvement;
viral load

1. Introduction

Chikungunya fever (CHIK) is an acute mosquito-borne viral disease caused by the Chikungunya
virus (CHIKV), primarily transmitted through Aedes aegypti and Aedes albopictus. Due to global
warming, urbanization, and increased population mobility, the geographical range of CHIKV
transmission has expanded significantly and become a major public-health concern worldwide [1].
Southern China, characterized by a humid subtropical climate and high mosquito density, provides
favorable conditions for local CHIKV transmission and occasional outbreaks [2].

Children represent a special population with immature immune systems and clinical
manifestations that may differ from adults. Previous studies have shown that some pediatric patients
develop prominent joint involvement, and a subset may experience persistent arthralgia or synovitis
after the acute phase [3,4]. However, systematic clinical and imaging studies of pediatric CHIK
remain limited, particularly regarding the relationship between virological load, clinical presentation,
and joint ultrasonography.

The cycle threshold (CT) value from real-time reverse transcription polymerase chain reaction
(RT-PCR) testing is a commonly used indirect indicator of viral load; lower CT values reflect higher
replication activity and may correlate with disease severity [5]. Joint ultrasonography is a
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noninvasive and sensitive method for detecting early synovial inflammation and joint effusion [6].
Combining virological and ultrasonographic data may therefore help clarify the relationship between
viral replication and inflammatory joint involvement in pediatric patients.

Based on this, we retrospectively analyzed 42 pediatric CHIK cases confirmed at Foshan First
People’s Hospital between July and August 2025 to evaluate their clinical characteristics and explore
the correlation between viral CT values and joint ultrasonographic abnormalities. To our knowledge,
this study represents the first systematic pediatric analysis in mainland China combining viral load
and imaging findings to support early risk stratification and disease monitoring.

2. Materials and Methods
2.1. Study Design and Population

This retrospective study included 42 pediatric patients diagnosed with CHIKV infection at
Foshan First People’s Hospital (Guangdong, China) between July and August 2025. Inclusion criteria
were: (1) age < 18 years; (2) acute febrile illness with typical rash and/or arthralgia; (3) laboratory
confirmation of CHIKYV infection by real-time RT-PCR of serum or throat swab specimens. Exclusion
criteria included: (1) co-infection with other arboviruses such as dengue or Zika; (2) pre-existing
rheumatologic disease; (3) incomplete clinical or imaging data. All cases were managed according to
standard hospital protocols.

2.2. Data Collection

Demographic data (sex, age), clinical manifestations (fever, rash, joint pain), laboratory tests
(complete blood count, liver and renal function, LDH), and RT-PCR CT values were retrieved from
electronic medical records. Joint ultrasound was performed within 72 hours of admission using a
high-frequency linear transducer (7-12 MHz) by experienced radiologists. Ultrasonographic findings
were classified as normal or abnormal based on the presence of synovial hypertrophy, joint effusion,
and/or increased vascular signal.

2.3. Grouping and Variables

Patients were divided into two groups based on the presence of arthralgia (arthralgia group vs.
non-arthralgia group). Comparisons were made for demographics, clinical symptoms, laboratory
parameters, and ultrasonographic findings. Subgroup analysis was performed by age (<10 years vs. >
10 years) to assess differences in joint involvement.

2.4. Statistical Analysis

All analyses were conducted using SPSS version 26.0 (IBM Corp., Armonk, NY, USA).
Continuous variables were tested for normality and expressed as mean + standard deviation (SD) or
median (interquartile range, IQR). Categorical variables were summarized as counts and percentages.
Group comparisons were performed using the Student’s t test or Mann—Whitney U test for
continuous data and the x2 or Fisher’s exact test for categorical data. Correlations between CT values
and joint involvement were analyzed using Spearman and Pearson coefficients. Two-tailed p values
<0.05 were considered statistically significant.

3. Results

3.1. Basic Clinical Characteristics

A total of 42 pediatric patients with confirmed Chikungunya fever were included, comprising
23 boys (54.8%) and 19 girls, with a mean age of 10.2 + 4.1 years. Most patients (95.2%, 40/42)
presented with fever as the initial symptom. The mean peak temperature was 38.7 + 0.7 °C, lasting
2.3 + 1.1 days, and all fevers subsided after administration of antipyretic agents. Some children
experienced chills or rigors, and a few exhibited nonspecific findings such as conjunctival congestion.
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All patients developed rash, which lasted for an average of 4.9 + 1.6 days and was mostly scattered
over the limbs and trunk, occasionally involving the face. Eighteen cases (42.9%) presented with
varying degrees of pruritus.

Among the 42 cases, 28 (66.7%) experienced arthralgia, including 3 who presented with joint
pain as the initial symptom. The mean pain score was 2.6 + 1.3 on a 0-10 visual analog scale (VAS),
with a mean duration of 2.8 + 1.3 days. The joints most frequently affected were the knees, ankles,
and wrists, followed by fingers, toes, and elbows; a few cases also reported diffuse musculoskeletal
discomfort. No involvement of the shoulders or spine was observed (Table 1).

Table 1. General Clinical Characteristics of Children with Chikungunya Fever (n =42).

Clinical n (%) Description

Manifestation

Fever 40 (95.2) Peak temperature 38.7 + 0.7 °C, duration 2.3 + 1.1 days
Rash 42 (100.0> Duration 4.9 + 1.6 days; 18 (42.9%) had pruritus
Arthralgia 28 (66.7) Mean pain score 2.6 + 1.3; duration 2.8 + 1.3 days

Further analysis showed that arthralgia typically involved multiple joints: 8 cases (19.0%) had
single-joint involvement, 15 (35.7%) involved two joints, and 5 (11.9%) involved three to five joints.
The most frequently affected joints were the ankles (54.8%) and wrists (38.1%), followed by knees
(19.0%), fingers (14.3%), elbows (7.1%), and toes (2.4%) (Figure 1). These findings suggest that
pediatric CHIKV-associated arthralgia may range from localized to polyarticular, with a
predominance in lower-limb and wrist joints.
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Figure 1. Distribution of joint involvement in children with Chikungunya fever (n = 42).

When comparing across age groups, no significant differences were observed in fever incidence
or duration between children aged < 10 years and those aged > 10 years. The mean rash duration was
slightly longer in the younger group (5.2 + 1.6 days vs. 3.8 + 1.7 days). However, differences in
arthralgia were marked: the <10 year group had a 47.4% (9/19) incidence of arthralgia, predominantly
monoarticular or oligoarticular (range 0-3 joints), whereas the > 10 year group had an 82.6% (19/23)
incidence with broader polyarticular involvement (mean 1.7 joints, range 0-5). These results indicate
that older children are more prone to arthralgia and to involvement of multiple joints, whereas
younger children primarily present with fever and rash.

3.2. Laboratory Findings

Laboratory results during the acute phase of illness in the 42 pediatric patients showed that most
had normal or slightly decreased leukocyte and platelet counts. A decreased lymphocyte ratio was
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observed in 47.6% of cases, indicating a viral infection pattern. C-reactive protein (CRP) was mildly
elevated, with a mean level of 6.77 + 10.59 mg/L, and only six patients (15%) exceeded 10 mg/L.
Overall, these findings suggested a mild systemic inflammatory response during the acute phase.

Serum lactate dehydrogenase (LDH) ranged from 161.5 to 414.2 IU/L, with a mean of 232.27 +
59.41 IU/L. Nine cases (24.3%) exceeded the conventional upper reference limit (250 IU/L). Although
LDH levels were elevated in some patients, no significant association was found with clinical
symptom severity, implying that LDH elevation may reflect nonspecific systemic tissue injury rather
than inflammation-specific activity.

3.3. Relationship Between Arthralgia and Ultrasonographic Abnormaliti

Among the 42 cases, 28 (66.7%) reported joint pain, and 24 of them underwent joint
ultrasonography. Abnormal findings were observed in 20 (83.3%), mainly synovial hypertrophy and
joint effusion, predominantly affecting the knees and ankles. Fourteen children without arthralgia
also underwent ultrasonography, and none showed abnormalities. The difference between groups
was statistically significant (Fisher’s exact test, p < 0.001).

A total of 38 children underwent lymph node ultrasonography; 11 (28.9%) showed abnormalities,
including cervical, axillary, and inguinal lymph node enlargement or cortical thickening, with
occasional involvement of submandibular or parotid regions. Among the 24 children with arthralgia,
11 (45.8%) had abnormal lymph node findings, whereas no abnormalities were detected among the
14 children without arthralgia (p = 0.0026). Detailed ultrasonographic comparisons are shown in
Table 2.

Table 2. Comparison of Ultrasonographic Findings between Arthralgia and Non-Arthralgia Groups.

Examination Item Arthralgia Group Non-Arthralgia Group (n = P value
(n=28) 14)
Abnormal joint 20/24 (83.3%) 0/14 (O
<0.001
ultrasonography
Abnormal  lymph-node 11/24 (45.8%) 0/14 (O 0.0026
ultrasonography

3.4. Correlation Between Viral CT Values and Joint Involvemen

Among the 42 pediatric cases, further analysis revealed a significant negative correlation
between viral nucleic acid CT values and the cumulative number of affected joints (Spearman r = —
0.47, p=0.002; Pearson r =-0.41, p=0.007). This indicates that lower CT values (reflecting higher viral
loads) were associated with more extensive joint involvement (Figure 2).

In 19 patients with both complete CT value data and joint ultrasound results, a weak negative
correlation was observed between CT value and ultrasonographic abnormality (r=-0.17, p = 0.482%),
which was not statistically significant.

3.5. Dynamic Changes in CT Values Before Discharge

Sixteen of the 42 children underwent repeat virological testing before discharge: ten (62.5%)
turned RT-PCR negative, suggesting viral clearance; six (37.5%) remained positive but with higher
CT values than baseline, indicating reduced viral load. The median time to negativity was 4 (3-5)
days, and the time to improvement (CT rise) was 3 (2-5) days. These findings suggest that most
patients achieved virological improvement within approximately one week of admission.
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Figure 2. Correlation between viral CT values and cumulative number of affected joints in pediatric CHIKV
infection (Spearman r = -0.47, p = 0.002).

4. Discussion

This study retrospectively analyzed 42 pediatric cases of Chikungunya virus (CHIKV) infection,
systematically evaluating clinical features, laboratory parameters, and imaging findings. Fever, rash,
and arthralgia were the predominant manifestations, with 66.7% presenting joint pain, some as the
initial symptom. The incidence of ultrasonographic abnormalities among children with arthralgia
reached 83.3%, significantly higher than in those without arthralgia, and mainly manifested as
synovial thickening and joint effusion. Additionally, lymph-node enlargement was more common in
children with arthralgia, suggesting that CHIKV infection may induce not only local synovial
inflammation but also systemic immune activation. Ultrasonography demonstrated high sensitivity
for detecting synovial inflammatory changes. Consistent with previous adult studies, ultrasound
serves as a valuable tool in evaluating acute joint involvement [6]. While the general clinical spectrum
aligns with earlier pediatric reports [5,7], most prior studies lacked integration of imaging data, and
domestic imaging reports have remained limited [8]. The present findings therefore provide new
empirical evidence in Chinese children.

Age-stratified analysis revealed no significant differences in fever or rash incidence between
younger (< 10 years) and older (> 10 years) children, whereas older children exhibited a higher
frequency and wider distribution of joint pain. This age-related pattern supports prior observations
that the pediatric CHIK clinical spectrum may vary with age [3,7]. Given the limited sample size, this
association warrants confirmation in larger cohorts.

At the virological level, CT values showed a significant negative correlation with the cumulative
number of affected joints, indicating that lower CT values (higher viral loads) were associated with
more extensive joint involvement. Real-time RT-PCR CT values serve as a semi-quantitative indicator
of viral replication, with low values denoting high viral activity that may parallel disease severity [5].
Adult investigations have demonstrated that high viral load can promote synovial inflammation and
chronic arthropathy [9]. Accordingly, CT value may provide an early surrogate marker for assessing
the risk of multi-joint involvement in pediatric CHIK.

Previous imaging studies on pediatric Chikungunya fever in China are extremely limited. The
Maternal and Child Health Hospital of Foshan reported 31 pediatric cases, all of whom underwent
joint ultrasonography, revealing a high incidence of joint effusion suggestive of early synovial
inflammation (unpublished data, internal report from Foshan Maternal and Child Health Hospital,
2025). However, that study was confined to descriptive imaging findings without quantitative
analysis of virological parameters such as CT values. In contrast, the present study achieved an
integrated analysis combining virological and imaging indicators. By correlating RT-PCR-derived
CT values with the number of affected joints and ultrasonographic abnormalities, we demonstrated
a negative association between viral load and the extent of joint inflammation. This provides
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quantitative evidence linking viral replication intensity with inflammatory response severity and lays
a methodological foundation for future risk-stratification and prognostic modeling in pediatric CHIK.

Regarding laboratory parameters, mild elevation of LDH was observed in some patients but
showed no significant correlation with viral load or joint involvement, suggesting that LDH more
likely reflects nonspecific systemic tissue injury rather than synovial inflammatory activity. This
aligns with prior pediatric studies reporting limited diagnostic utility of LDH in CHIK [10].

Immunologically, previous research indicates that children and adults exhibit distinct
inflammatory-response patterns: pediatric patients often show stronger innate immune activation
with elevated IL-6 and TNF-a levels [10], whereas adult studies have demonstrated persistent viral
presence in synovial tissue leading to chronic inflammation [4]. These mechanistic differences may
underlie variations in clinical presentation. However, because cytokine profiles and follow-up
imaging were not assessed in this study, such interpretations remain speculative and require
validation in prospective designs.

Clinically, the strong association between arthralgia and ultrasonographic abnormalities
underscores ultrasound as a sensitive modality for identifying acute joint involvement. The observed
dynamic consistency between CT-value variation and symptom recovery suggests its potential role
in early risk stratification. Regarding chronic progression, prior pediatric reports found a lower
incidence of persistent arthralgia compared with adults [3]; our study lacked 3-6-month follow-up
data and thus cannot determine chronic outcomes. Future longitudinal work incorporating serial
ultrasound and symptom evaluation is warranted to clarify long-term prognosis.

Study limitations include: (1) single-center retrospective design with a small sample; (2)
incomplete ultrasound or biochemical data in some patients, introducing selection bias; and (3) lack
of cytokine or immunologic profiling, which may underestimate associations between virological and
clinical parameters. Future studies could involve multi-center, large-sample, long-term follow-up
designs incorporating inflammatory cytokines and immune profiling to verify the clinical
applicability of CT values in risk stratification and prediction of chronic joint manifestations. Despite
the limited sample size, this study provides a valuable reference for future multi-center pediatric
investigations.

5. Conclusions

Pediatric CHIKV infection mainly presents with fever, rash, and joint pain. Children with high
viral loads (low CT values) are more prone to polyarticular involvement, and those with arthralgia
show markedly higher rates of ultrasound-detected synovial abnormalities. Mild LDH elevation is
nonspecific and unsuitable for joint-risk assessment. Integrating clinical features, CT values, and
ultrasonographic findings may facilitate early recognition and risk management of pediatric CHIK
during the acute phase.
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