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Background: Varicella pneumonia is one of the most common and severe complications of chickenpox 
infection. This study aimed to describe the clinical and radiological features of varicella pneumonia in a 
cluster of immunocompetent adolescents. 
Methods: A retrospective analysis was conducted on a cohort of adolescent patients diagnosed with varicella 
pneumonia at Wuhan Jinyintan Hospital between February 2023 and May 2023. The clinical and imaging 
data were collected and analyzed. A total of 116 patients were divided into two groups by the absence (group 1, 
n=57) or presence (group 2, n=59) of lower respiratory symptoms for data comparison.
Results: Among 116 patients (median age, 16 years; 60 males), rash (100%) was the most prevalent 
clinical symptom. The most common respiratory symptom and sign were fever (42.2%) and coarse breath 
sounds (41.4%). Chest computed tomography (CT) performed within five days of symptoms onset revealed 
multiple (89.7%), peripheral (51.7%), and ill-defined (73.3%) lung nodules in most patients, which gradually 
improved 6–10 days after symptom onset. Group 2 had higher levels of interleukin-6 (P<0.001), C-reactive 
protein (P=0.02), serum amyloid-A protein (P=0.002), longer hospital stays (P=0.04), more involved lung 
lobes (P=0.02), and a higher incidence of multiple nodules (P=0.043) than those of group 1.
Conclusions: In immunocompetent adolescents, clustered varicella pneumonia often presents as mild and 
more uniform in clinical and radiological presentations than sporadic cases. The most common CT findings 
were multiple pulmonary nodules. Patients with lower respiratory symptoms exhibited more severe clinical 
and radiological manifestations. Generally, it is not recommended that patients undergo frequent CT scans 
in a short period.
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Introduction

Varicella (chickenpox) is an infectious disease caused by 
varicella-zoster virus (VZV) (1,2). The incidence of varicella 
varies between 13 and 16 cases per 1,000 persons annually, 
exhibiting significant yearly fluctuations (3). Varicella is 
highly contagious, with a remarkably high attack rate 
that is estimated to be approximately 90% among close 
contacts (4,5). It is especially likely to spread in areas 
with high population densities (1,6), leading to outbreaks 
that significantly affect public health, society, and the  
economy (7). Varicella infections can cause serious 
complications, and even death. One of the most common 
and severe complications of chickenpox infection is 
pneumonia, which carries a mortality rate of 6–30%  
(8-10). It is more common in older adolescents and adults 
than in children. Schools are susceptible to outbreaks of 
VZV-related community-acquired pneumonia (VZV-CAP).

Chest computed tomography (CT) radiography is 
an important tool for detecting pulmonary infections. 
The diagnosis of varicella pneumonia relies on imaging 
identifying new pulmonary infiltrates in the context of an 
active chickenpox infection, while seeking and excluding 
alternative causes for pulmonary infiltrates. Effective 
treatment and prognosis depend on an accurate radiological 
diagnosis, and a good knowledge of these radiological 
findings has diagnostic value. In addition, a thorough 
understanding of the clinical and radiological features 
of eruptive varicella pneumonia not only contributes to 

providing early warning signals, but also decision-making 
support and countermeasures. It facilitates the development 
of effective prevention and control strategies, which reduce 
the impact of disease on public health, the economy, and 
society. Previous studies have mostly focused on children, 
pregnant women, and adults and were mostly limited to 
case reports and investigations into sporadic cases. There 
is a lack of research on clustered and eruptive varicella 
pneumonia in immunocompetent adolescents. Our current 
understanding of varicella pneumonia remains limited.

Therefore, this study aimed to describe the clinical and 
radiological features of eruptive VZV-CAP in a cluster of 
immunocompetent adolescents. We present this article in 
accordance with the STROBE reporting checklist (available 
at https://jtd.amegroups.com/article/view/10.21037/jtd-24-
149/rc).

Methods

Patients

The study was conducted in accordance with the Declaration 
of Helsinki (as revised in 2013). This retrospective study 
was approved by the Ethics Committee of Wuhan Jinyintan 
Hospital (Approval No. KY-2024-12). Informed consent was 
not required for this retrospective study.

We conducted a  retrospect ive  s tudy involving  
116 patients diagnosed with chickenpox pneumonia at 
Wuhan Jinyintan Hospital between February 2023 and May 
2023 (Figure 1). The inclusion criteria were as follows: (I) 
patients with a positive result for varicella virus DNA; and 
(II) patients were assessed through thin-section CT scans. 
The exclusion criteria were as follows: (I) patients with 
suboptimal CT image quality or incomplete clinical data; (II) 
patients with known pre-existing immunodeficiency; and 
(III) patients with sporadic occurrences.

A physician with extensive experience in chest radiology 
retrieved patients’ electronic medical records and extracted 
the following information: demographic information, 
exposure history, clinical signs and symptoms, laboratory 
examination results, chest CT images, dates of admission 
and discharge, treatment, and disease outcome. In our 
study, the symptoms and signs of respiratory infections 
include fever, coarse breath sounds, sore throat, cough, 
expectoration, runny nose, nausea, and dry throat. 
Patients were categorized into two groups based on the 
manifestation of lower respiratory symptoms (fever, cough, 
and expectoration). Group 1 consisted of 57 patients 
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without lower respiratory symptoms, whereas group 2 
comprised 59 patients with lower respiratory symptoms.

CT image acquisition

All patients underwent supine position scanning using either 
a SOMATOM Perspective scanner (Siemens Healthineers, 
Forchheim, Germany) or NeuViz Prime scanner (Neusoft 
Corporation, Liaoning Province, China). Scans were 
performed from the level of the upper thoracic inlet to the 
inferior level of the costophrenic angle, with the following 
parameters: detector collimation widths of 128 mm ×  
0.6 mm and 128 mm × 0.625 mm; tube voltage of 130 or 
120 kV; and tube current ranging from 130 to 316 mA. 
Images were reconstructed with a slice thickness of 1 mm 
and an interval of 1 mm, respectively. Chest exams were 
carried out without the use of intravenous contrast, being 
sent to the digital system.

Image interpretation

Images were independently analyzed by two chest 
radiologists with five and two years of experience who did 
not have access to the clinical or laboratory findings. In case 
of any disagreements, they were resolved through discussion 
and consensus.

For each patient, the CT images were evaluated for 
(I) the predominant CT pattern, including nodular and 
patchy types; (II) the location of lesions, the number of lung 
lobes involved, along with the size and number of nodules 

(unifocal, multifocal corresponding to ≥3 in number); and 
(III) other manifestations, such as axillary lymphadenopathy, 
halo sign, reticular opacities, and pleural thickening. For 
follow-up CT scans, a comparative analysis was conducted 
to categorize the evolution of lesions as no change, 
resolution, or progression compared to the previous chest 
CT of the same patient.

Statistical analysis

Analyses were conducted using the IBM SPSS software 
(version 26.0). P<0.05 was considered statistically 
significant. Distribution normality was assessed using the 
Kolmogorov-Smirnov test. Normally distributed data were 
presented as the mean [standard deviation (SD)], non-
normally distributed data as the median [interquartile 
range (IQR)], and categorical variables as the frequency 
(%). The comparison of unordered categorical variables 
was conducted using either the Pearson chi-squared test or 
Fisher’s exact test. Non-normally distributed continuous 
variables and ordered categorical variables were compared 
between the groups using the Wilcoxon rank-sum test.

Results

Clinical findings

The clinical characteristics of all patients on admission 
were summarized in Tables 1,2. A total of 116 adolescents 
were included in this study, including 60 men and  
56 women, with a median age of 16 (range, 12 to 19) years. 
All patients were students, without any significant medical 
history or underlying diseases. Fifty-five patients (47.4%) 
contracted the disease without any apparent cause, while  
61 (52.6%) had a history of exposure to patients with 
varicella. Among them, 50 (43.1%) were exposed to 
classmates with chickenpox in school. The median time 
between the onset of symptoms and admission was  
1.5 (range, 0 to 4) days, while the median length of hospital 
stay was 7 (range, 6 to 13) days. Group 1 had a substantially 
shorter hospital stay than group 2 [7.00 (IQR: 7.00–8.00) vs. 
8.00 (IQR: 7.00–8.00) days, P=0.04]. However, there were 
no significant differences in age, sex, or time from symptom 
onset to hospitalization between the two groups (Table 1).

The most prevalent clinical symptom was the classic 
chickenpox rash (116 cases, 100.0%), followed by dizziness 
(57 patients, 49.1%). Swollen tonsils were the most 
common sign (84 patients, 72.4%), followed by coarse 

Patients diagnosed with varicella pneumonia who were 
admitted to Wuhan Jinyintan Hospital between February 
2023 and May 2023 (n=124)

(I) Patients with a positive result for varicella virus DNA
(II) Patients were assessed through thin-section CT scans

Exclusion:
(I) Patients with suboptimal CT 

image quality or incomplete 
clinical data (n=5)

(II) Patients with known pre-
existing immunodeficiency (n=2)

(III) Patients with sporadic 
occurrences (n=1)

Final study group 
(n=116)

Figure 1 Flow diagram of patient inclusion and exclusion. CT, 
computed tomography.
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Table 1 Baseline characteristics of patients with varicella pneumonia

Parameter All patients (n=116) Group 1 (n=57) Group 2 (n=59) P 

Sex

Male 60 (51.7) 27 (47.4) 33 (55.9) 0.36

Female 56 (48.3) 30 (52.6) 26 (44.1)

Age, years 16.00 (14.00–17.00) 16.00 (13.00–17.00) 16.00 (14.00–17.00) 0.81

HR, bpm 88.00 (84.00–108.00) 88.00 (82.00–95.50) 90.00 (85.00–108.00) 0.08

Rate, bpm 19.00 (19.00–20.00) 20.00 (19.00–20.00) 19.00 (19.00–21.00) 0.84

Systolic blood pressure, mmHg 118.50 (110.00–119.00) 118.00 (110.00–119.00) 119.00 (109.00–119.00) 0.91

Diastolic blood pressure, mmHg 71.00 (69.00–72.00) 71.00 (68.00–71.50) 71.00 (71.00–73.00) 0.39

The time interval from the onset of 
symptoms to admission, days

1.50 (1.00–2.00) 1.00 (1.00–2.00) 2.00 (1.00–2.00) 0.70

The length of hospital stay, days 7.00 (7.00–8.00) 7.00 (7.00–8.00) 8.00 (7.00–8.00) 0.04*

Group 1 consisted of patients without lower respiratory symptoms, whereas group 2 comprised patients with lower respiratory symptoms. 
Data are presented as median (IQR) or n (%). *, P<0.05 between groups 1 and 2. HR, heart rate; IQR, interquartile range.

breath sounds (48 patients, 41.4%). Only 59 patients had 
symptoms of the lower respiratory tract, including fever in 
49 (42.2%), cough in 12 (10.3%), and sputum production 
in three (2.6%). Most patients presented with rash as the 
initial symptom (83 patients, 71.6%) (Table 2). Among the 
49 patients who had rash with fever, 29 patients (59.2%) 
experienced fever on the same day as the rash, 16 patients 
(32.7%) developed fever 1–4 days after the rash appeared, 
and four patients (8.2%) had fever symptoms one day before 
the rash.

Laboratory examinations

The laboratory examination results of all patients on 
admission were summarized in Table 3. The lymphocyte 
count was decreased in 36 patients (31.0%), leukocytes 
count was decreased in 27 (23.3%), and neutrophils count 
was decreased in 11 (9.5%). Hepatic dysfunction was 
present in 12 patients (10.3%), including six patients (5.2%) 
with increased gamma-glutamyl transpeptidase, 11 patients 
(9.5%) with increased aspartate aminotransferase, and  
11 patients (9.5%) with increased alanine aminotransferase. 
In many patients, the levels of lactate dehydrogenase, 
creatine kinase isoenzyme, creatine kinase, and cardiac 
troponin were increased (58.6%, 13.8%, 2.6% and 0.9%, 
respectively). Sixty-nine individuals (59.5%) exhibited 
abnormal electrocardiograms, with sinus arrhythmia  
(54 patients, 78.3%) being the most prevalent abnormality. 
Additionally, 15 patients (12.9%) had anemia. The 

concentrations of interleukin-6 [IL-6, 8.36 (IQR: 
4.15–11.28) vs. 4.29 (IQR: 2.54–6.83) pg/mL, P<0.001], 
C-reactive protein [CRP, 10.30 (IQR: 3.20–17.80) vs.  
5.80 (IQR: 2.40–11.65) mg/L, P=0.02] and serum 
amyloid-A protein [SAA, 48.20 (IQR: 22.80–110.10) vs. 
22.60 (IQR: 6.45–58.35) mg/L, P=0.002] in group 2 were 
significantly higher than those in group 1. Other laboratory 
test findings showed no significant differences between the 
two groups (Table 3).

CT findings

The CT findings of the patients were summarized in  
Table 4. The median time interval between symptom onset 
and the initial CT scan was 2 (IQR: 1–3) days. The CT 
scans of 115 (99.1%) patients were conducted within five 
days after the onset of the initial symptoms. At this point, all 
patients were in a stage characterized by papulo-vesicular-
pustular and had abnormal CT imaging features.

Among the 116 patients, pulmonary nodules were the 
predominant CT finding in 112 patients (96.6%), while 
the predominant CT pattern in four patients (3.4%) was 
characterized by patchy shadows (Figure 2). Bilateral lung 
involvement was observed in 102 patients (87.9%). Five 
of the lung lobes were involved in 76 patients (65.5%). 
Each lung lobe is at risk of being affected, with the right 
lower lobe being the most often affected (103 patients, 
88.8%). Group 2 was more prone to involving a greater 
number of lung lobes than group 1 (P=0.02). The lesions in  
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60 patients (51.7%) were primarily distributed in peripheral 
or subpleural areas of bilateral lung tissue (Table 4).

All 116 patients (100%) had pulmonary nodules, with the 
largest lesions measuring 8 mm (IQR: 6–10 mm) and the 
smallest nodules measuring 2 mm (IQR: 2–2 mm). A total 
of 104 patients (89.7%) presented with multiple nodules. 
Patients with multiple nodules in group 2 significantly 
outnumbered those in group 1 (96.6% vs. 82.5%, P=0.04, 
Figure 3). Among them, 85 patients (73.3%) had nodules 
with ill-defined borders. Other pulmonary CT findings 
included halo signs (13 patients, 11.2%) and linear opacities 

(six patients, 5.2%). Thoracic CT findings included pleural 
thickening (13 patients, 11.2%), and enlarged axillary lymph 
nodes (54 patients, 46.6%) (Table 4).

Follow-up CT imaging was performed in 111 patients 
(95.7%). The median time interval between symptom onset 
and the second CT scan was 7 (IQR: 6–8) days, coinciding 
with the crust-dominated phase in all patients.

Three patterns of evolution were observed among 
these 111 patients throughout the series of CT scans: 
radiographic improvement [type 1, median stay 7 (IQR: 
7–8) days] (Figure 4), observed in 84 patients (75.7%); 
unchanged radiographic appearance [type 2, median stay  
8 (IQR: 7–8) days], observed in twelve patients (10.8%); 
and radiographic deterioration [type 3, median stay  
8 (IQR: 7–8) days] (Figure 5), observed in 15 patients 
(13.5%). There were no significant differences in the 
patterns of CT image evolution between the two groups 
(Table 4, Figure 6). The proportion of patients with well-
defined boundaries of the pulmonary nodules in the second 
CT scan images of 111 patients was substantially greater 
than that in the first CT scan images (66.7% vs. 26.7%, 
P<0.001).

Treatment and outcome

After admission, all 116 patients (100%) received antiviral 
medication with acyclovir or ganciclovir, while patients 
with involvement of other organs received symptomatic 
treatment. For instance, 35 patients (30.2%) received anti-
infective therapy, 17 (14.7%) received leukocyte-boosting 
therapy, 15 (12.9%) received nutritional myocardial 
treatment with cyclophosphamide, 5 (4.3%) received blood-
boosting therapy, and four (3.4%) received hepatoprotective 
and l iver  enzyme-reduc ing  therapy.  Eventua l ly,  
115 patients (99.1%) were discharged with a clinical cure 
as the outcome, and one patient (0.9%) was transferred 
to another hospital for additional treatment for personal 
reasons. During treatment, 1 patient (0.9%) developed 
an Aspergillus infection, 1 (0.9%) had COVID-19, and  
2 (1.7%) had influenza.

Discussion

VZV, a human alpha herpesvirus of the genomes, is 
responsible for varicella (chickenpox) and zoster (shingles). 
Pneumonia is a frequent and serious complication of 
chickenpox infection. The characteristic features of varicella 
pneumonia include lymphoplasmacytic inflammation, 

Table 2 Clinical symptoms of patients with varicella pneumonia

Parameter Result (n=116)

Symptoms

Skin rash 116 (100.0)

Enlarged tonsils 84 (72.4)

Grade I 82 (97.6)

Grade II 2 (2.4)

Fever, ℃ 49 (42.2)

37.3–38.0 14 (28.6)

38.1–39.0 25 (51.0)

>39.0 1 (2.0)

Unknown 9 (18.4)

Dizziness 57 (49.1)

Coarse breath sounds 48 (41.4)

Headache 16 (13.8)

Sore throat 16 (13.8)

Cough 12 (10.3)

Expectoration 3 (2.6)

Runny nose 3 (2.6)

Nausea 3 (2.6)

Dry throat 1 (0.9)

Vomiting 1 (0.9)

The initial symptom

Rash 83 (71.6)

Rash with fever 28 (24.1)

Fever 4 (3.4)

Cough 1 (0.9)

Data are presented as n (%).
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Table 3 Laboratory findings of patients with varicella pneumonia

Parameter All participants (n=116) Group 1 (n=57) Group 2 (n=59) P value

Leucocyte count, ×109/L 4.31 (3.54–5.38) 4.34 (3.63–4.97) 4.28 (3.48–5.51) 0.64

<3.5 27 (23.3) 11 (19.3) 16 (27.1) 0.32

≥3.5 89 (76.7) 46 (80.7) 43 (72.9)

Lymphocyte count, ×109/L

<1.0 36 (31.0) 17 (29.8) 19 (32.2) 0.78

≥1.0 80 (69.0) 40 (70.2) 40 (67.8)

Neutrophil count, ×109/L

<1.5 11 (9.5) 7 (12.3) 4 (6.8) 0.31

≥1.5 105 (90.5) 50 (87.7) 55 (93.2)

Interleukin-6, pg/mL 5.81 (4.15–9.19) 4.29 (2.54–6.83) 8.36 (4.15–11.28) <0.001*

C-reactive protein, mg/L 6.65 (2.40–14.35) 5.80 (2.40–11.65) 10.30 (3.20–17.80) 0.02*

Procalcitonin, ng/mL 0.08 (0.03–0.14) 0.07 (0.03–0.13) 0.08 (0.04–0.14) 0.16

Serum amyloid A protein, mg/L 34.35 (13.68–69.10) 22.60 (6.45–58.35) 48.20 (22.80–110.10) 0.002*

Ferritin, ng/mL 76.96 (40.48–117.68) 76.95 (36.20–97.95) 76.95 (48.75–130.60) 0.051

Aspartate aminotransferase, U/L

≤40 105 (90.5) 52 (91.2) 53 (89.8) 0.80

>40 11 (9.5) 5 (8.8) 6 (10.2)

Alanine aminotransferase, U/L

≤40 105 (90.5) 51 (89.5) 54 (91.5) 0.71

>40 11 (9.5) 6 (10.5) 5 (8.5)

Prealbumin, mg/L

<200 18 (15.5) 6 (10.5) 12 (20.3) 0.14

≥200 98 (84.5) 51 (89.5) 47 (79.7)

Lactate dehydrogenase, U/L

<245 48 (41.4) 20 (35.1) 28 (47.5) 0.18

≥245 68 (58.6) 37 (64.9) 31 (52.5)

Creatine kinase, U/L

≤174 113 (97.4) 56 (98.2) 57 (96.6) >0.99

>174 3 (2.6) 1 (1.8) 2 (3.4)

Creatine kinase isoenzyme, U/L

≤25 100 (86.2) 49 (86.0) 51 (86.4) 0.94

>25 16 (13.8) 8 (14.0) 8 (13.6)

Abnormal electrocardiogram 69 (59.5) 35 (61.4) 34 (57.6) 0.68

Sinus arrhythmia 54 (78.3) 28 (80.0) 26 (76.5) 0.59

Sinus bradycardia 12 (17.4) 7 (20.0) 5 (14.7) 0.50

Right axis deviation 11 (15.9) 6 (17.1) 5 (14.7) 0.71

Early repolarization 8 (11.6) 1 (2.9) 7 (20.6) 0.06

Right bundle branch block 5 (7.2) 4 (11.4) 1 (2.9) 0.20

Other abnormalities 12 (17.4) 3 (8.6) 9 (26.5) 0.08

Group 1 consisted of patients without lower respiratory symptoms, whereas group 2 comprised patients with lower respiratory symptoms. 
Data are presented as median (IQR) or n (%). *, P<0.05 between groups 1 and 2. IQR, interquartile range.
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Table 4 The initial CT features of patients with varicella pneumonia

Parameter Result (n=116) Group 1 (n=57) Group 2 (n=59) P 

Predominant CT pattern

Nodular predominant type 112 (96.6) 54 (94.7) 58 (98.3) 0.36

Patchy predominant type 4 (3.4) 3 (5.3) 1 (1.7)

Lung involvement

Unilateral 14 (12.1) 9 (15.8) 5 (8.5) 0.23

Bilateral 102 (87.9) 48 (84.2) 54 (91.5)

Number of involved lung lobes 5.00 (3.00–5.00) 5.00 (2.00–5.00) 5.00 (4.00–5.00) 0.02*

1 9 (7.8) 7 (12.3) 2 (3.4)

2 13 (11.2) 9 (15.8) 4 (6.8)

3 11 (9.5) 7 (12.3) 4 (6.8)

4 7 (6.0) 2 (3.5) 5 (8.5)

5 76 (65.5) 32 (56.1) 44 (74.6)

Predominant distribution of lesions

Peripheral 60 (51.7) 33 (57.9) 27 (45.8) 0.19

Non-peripheral 56 (48.3) 24 (42.1) 32 (54.2)

Nodule

Maximum diameter, mm 8.00 (7.00–10.00) 8.00 (7.00–10.00) 8.00 (7.00–11.00) 0.75

Minimum diameter, mm 2.00 (2.00–2.00) 2.00 (2.00–3.00) 2.00 (2.00–2.00) 0.27

Number

1 7 (6.0) 6 (10.5) 1 (1.7) 0.04*

2 5 (4.3) 4 (7.0) 1 (1.7)

≥3 104 (89.7) 47 (82.5) 57 (96.6)

Margin definition

Well-defined 31 (26.7) 14 (24.6) 17 (28.8) 0.60

Ill-defined 85 (73.3) 43 (75.4) 42 (71.2)

Enlarged axillary lymph nodes 54 (46.6) 26 (45.6) 28 (47.5) 0.84

Halo sign 13 (11.2) 9 (15.8) 4 (6.8) 0.12

Pleural thickening 13 (11.2) 9 (15.8) 4 (6.8) 0.12

Linear opacities 6 (5.2) 3 (5.3) 3 (5.1) >0.99

Evolution patterns of CT images 111 (95.7) 54 (96.4) 57 (96.6)

Type 1 84 (75.7) 42 (77.8) 42 (73.7) 0.52

Type 2 12 (10.8) 4 (7.4) 8 (14.0)

Type 3 15 (13.5) 8 (14.8) 7 (12.3)

Group 1 consisted of patients without lower respiratory symptoms, whereas group 2 comprised patients with lower respiratory symptoms. 
Type 1: radiographic improvement; Type 2: unchanged radiographic appearance; Type 3: radiographic deterioration. *, P<0.05 between 
groups 1 and 2. Data are presented as median (IQR) or n (%). CT, computed tomography; IQR, interquartile range. 
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edema, fibrin deposition, necrosis, hemorrhaging, and loss 
of normal lung architecture (11). In our study, all patients 
were students attending school, and the outbreaks occurred 
in high-density areas. Compared to sporadic cases, all 
patients exhibited a certain degree of resemblance in their 
clinical symptoms and radiological findings.

Varicella has a distinct seasonal cycle, with the first patient 
in our study presenting in February, toward early spring, 
aligning with the typical appearance of chickenpox each 
year (12). The most common signs and symptoms were 
characteristic rashes and swollen tonsils. This is because 

primary VZV infection begins with viral replication in 
the epithelial cells of the upper respiratory mucosa, as the 
virus prefers to infect skin and T cells (13). Compared to 

A B

Figure 2 Chest CT in patients with varicella pneumonia. (A) A 17-year-old female, day 2 after symptom onset, showing multiple pulmonary 
nodules in both lungs (arrows). (B) A 17-year-old male, day 2 after symptom onset, the main CT findings were is small consolidations (arrow) 
in the lower left lobe. CT, computed tomography.
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Figure 3 Number of nodules in group 1 and group 2. The stacked 
bars show the proportion of patients with the various number 
of nodules. The patients were divided into two groups based on 
the absence (group 1) or presence (group 2) of lower respiratory 
symptoms.

Figure 4 Chest CT scans from a 13-year-old female. (A) Day 2 
after symptom onset, the main CT findings predominantly consist 
of multiple pulmonary nodules (arrows) in both lungs. The largest 
lesion is observed in the upper lobe of the right lung, presenting 
as an ill-defined solid nodule. (B) Day 6, compared to the previous 
images, the nodules (arrows) have significantly decreased in size. 
CT, computed tomography.
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previously reported sporadic cases (10,14,15), all patients 
in our study had mild clinical symptoms and lacked diverse 
presentations, such as chest pain, hemoptysis, dyspnea, and 
hypoxemia. Only some patients exhibited lower respiratory 
symptoms and signs, with the most common signs being 
coarse breath sounds. About 42.2% of patients experienced 
fever. Fever may occur before or within four days after 
the onset of the rash. Most notably, most patients had 

elevated levels of inflammatory markers. Patients with 
lower respiratory symptoms had significantly higher levels 
of inflammatory markers (IL-6, CRP, and SAA) than those 
without lower respiratory symptoms. This indicates that 
pneumonia should be considered even in the absence of 
lower respiratory symptoms, particularly with mild elevations 
in inflammatory markers. Additionally, patients without 
lower respiratory symptoms had shorter hospital stay.

Chickenpox infection can involve multiple organs. In 
our study, we observed that in addition to pneumonia, most 
patients presented with myocardial injury. Some patients 
exhibited liver dysfunction, anemia, decreased white blood 
cells and lymphocytes, and concurrent bacterial or viral 
infections. In contrast to previous studies and case reports 
(8,16-18), we found no cases of neurological, renal, or 
ophthalmic involvement.

We searched for patients diagnosed with chickenpox 
infection who met our inclusion and exclusion criteria and 
underwent CT scans during this period, and found that 
all patients, regardless of the presence of lower respiratory 
symptoms, exhibited pulmonary abnormalities. This 
suggests that the actual incidence of varicella pneumonia 
in immunocompetent adolescents may be higher than that 
previously reported. This could be related to the fact that 
many previous studies were based on X-ray and CT images 
(Figure 7), which may not have been as prevalent.

Our study indicates that pulmonary lesions may appear 
within five days following the initial symptoms, sometimes 
even earlier. The majority of patients exhibited CT 
findings consistent with previous reports (19,20), showing 
multiple, bilateral, peripheral pulmonary nodules, along 

A B

Figure 5 Chest CT scans from a 14-year-old male. (A) Day 2 after symptom onset, the main CT findings predominantly consist of multiple 
pulmonary nodules (arrows) in both lungs. The largest lesion is observed in the middle lobe, presenting as an ill-defined solid nodule. (B) 
Day 7, compared to the previous images, the nodules (arrows) in the middle lobe have enlarged, and an increased in the number of nodules. 
CT, computed tomography.
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Figure 6 Evolution patterns of CT images in group 1 and group 
2. Stacked bars show the proportion of patients in whom the 
evolution pattern of the CT images was type 1 (radiographic 
improvement), type 2 (unchanged radiographic appearance) or 
type 3 (radiographic deterioration). The patients were divided into 
two groups based on the absence (group 1) or presence (group 2) 
of lower respiratory symptoms. CT, computed tomography.
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A B

C

Figure 7 Chest radiography (A) and CT (B,C) scans from a 12-year-old female. Day 2 after symptom onset, the main CT findings 
predominantly consist of multiple pulmonary nodules (arrows) in both lungs. The largest lesion is observed in the lower lobe of the right 
lung, presenting as an ill-defined solid nodule. CT, computed tomography.

with enlarged axillary lymph nodes. Additionally, some 
patients exhibited non-specific features, such as pleural 
thickening, halo signs, and linear opacities. However, we 
did not observe any signs of pleural effusion or calcification. 
Compared to previous reports and studies on sporadic cases 
(10,21,22), our patients exhibited fewer CT findings of 
ground-glass opacities or consolidative infiltrates, and there 
was a lack of cases predominantly presenting as miliary 
nodules. We conclude that individuals infected by the same 
source may exhibit similar radiographic manifestations. 
Patients with lower respiratory symptoms tended to exhibit 
more severe pulmonary abnormalities, with involvement of 
a greater number of lung lobes and multiple nodules.

Comparative analysis of the initial and follow-up CT 
images for each patient showed that pulmonary nodules 
with ill-defined boundaries within five days of the initial 
symptoms were common. From six to ten days after 
symptom onset, most patients showed improvement and 
resolution of lesions, with CT scans demonstrating well-
defined pulmonary nodules. Notably, in some cases, the 
lesions either remained constant or worsened. Nonetheless, 
115 patients finally recovered clinically and were discharged 
as varicella rashes crusted. This suggests that the severity 
of the rash may not necessarily correlate with the severity 
of pneumonia. Pulmonary involvement in varicella 
pneumonia can persist for a long duration, and in rare 

cases, it may indefinitely manifest as pulmonary nodules and 
calcified nodules (23). In our study, regardless of the type 
of evolution pattern observed in CT images, the changes 
in pulmonary lesions were relatively minor. Therefore, 
physicians should consider a comprehensive evaluation of 
the patient’s symptoms, medical history, and other clinical 
information to determine the need for follow-up CT. 

Our study had several limitations. First, this study has a 
retrospective nature, introducing the possibility of selection 
bias in the choice of study subjects. second, it is a single-
center study, and further multi-center studies are needed to 
validate our findings.

Conclusions

In conclus ion,  c lustered VZV-CAP outbreaks  in 
immunocompetent adolescents exhibit mild clinical symptoms 
and CT imaging features. Compared to sporadic cases, 
patients in clustered outbreaks tend to present with more 
consistent clinical and imaging features. The most common 
symptoms were varicella rashes and swollen tonsils. Multiple 
organs or systems, particularly the heart, can be affected. On 
CT scans taken within five days from the onset of symptoms, 
pulmonary lesions are frequently characterized by multiple, 
bilateral, peripheral, and ill-defined nodules. The lesions in 
most patients gradually improve and are absorbed within 
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6–10 days after the onset of symptoms. Patients with lower 
respiratory symptoms exhibited significantly higher levels of 
inflammatory markers, more severe pulmonary manifestations, 
and longer hospital stays than those without lower respiratory 
symptoms. In the absence of necessity, it is recommended 
that patients undergo a follow-up chest X-ray in the  
short term.
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