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ABSTRACT 

The objective of this research was to analyse the 
varicella patients’ data in order to determine the 
following: general frequency of pneumopathies 
and types of lung changes according to X-ray 
presentation and the changes on the computed 
tomography. It examined 101 patients with the 
clinical presentation of varicella and some of the 
X-ray entities of varicella pneumopathies. Radi-
ological techniques included chest X-ray and CT 
scans. Familiarity with clinical, laboratory and 
radiological characteristics of the disease may be 
of utmost importance for early recognition. 
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INTRODUCTION

Varicella pneumopathies take a significant place 
among complications that arise in the course of 
varicella-zoster viral infection (1-4). After all, 
pulmonary complications in the course of vari-
cella represent one of the most common causes 
of lethal outcome (5). However, of all varicella 
pneumopathies, the primary varicella pneumo-
nia takes the most prominent place due to its 
significance and severity. It is a pneumonia ca-
used by direct influence of the Varicella-Zoster 
virus (VZV) itself (6). It seems that lung affec-
tion by VZV occurs much more frequently than 
previously thought (haemotogenically nonet-
heless), usually during the secondary viraemia 

(7). Not unlike other viruses, direct influence 
of VZV instigates inflammatory process prima-
rily in the lung interstitium (interstitial type of 
pneumonia) (8).  On average, Varicella-Zoster 
virus pneumonia (VZVP) occurs once in 400 
cases of varicella, with a mortality rate of 2.15 - 
50%. The published incidence rates range from 
5 - 50% (9). Primary varicella pneumonia radi-
ologically presents in a manner similar to other 
atypical pneumonia where inflammatory proce-
ss occurs primarily in the lung interstitium (in-
homogeneous opacities with poor demarcation, 
accompanied with the presence of pulmonary 
markings - the so called “ground glass”). The 
changes can present as nodular or reticular opa-
cities in both lungs, inhomogeneous opacities 
or diffuse alveolar infiltration (10). Sometimes, 
however, they can present in the form of dis-
seminated bronchopneumonic foci (nodules). 
With the progression of the disease, nodules 
grow and merge together, producing extensive 
infiltrates, esp. in the vicinity of hilus and base 
of a lung (11). The chest CAT scan in varicella 
patients shows uneven ground-glass attenuati-
ons and confluent lesions (12). 
The objective of our research was to determine 
the overall incidence of pneumopathy in varicella 
patients and their distribution by age and gender, 
as well as types of lung changes according to ra-
diographic appearance and CAT scan findings.  
The paper will mainly appeal to the practicing 
physicians, and its results may lead physicians to 
consider even the gravest forms of the disease.

PATIENTS AND METHODS

In the retrospective-prospective research, the 
analysis included patients with clinical diagno-
sis of varicella and some of the radiographic 
entities found in varicella pneumopathies (in-
creased pulmonary markings, localised bron-
chopneumonic infiltrate, diffuse bronchopne-
umonic infiltrates and atypical pneumonia), 
treated at the Infectious Diseases Clinic, Clini-
cal Centre of Kragujevac, during the 2002-2006 
period. Approval of the Ethics Committee of the 
Clinical Center of Kragujevac as well as a wri-
tten consent from the patients were obtained for 
the research. All analysed patients were admi-
tted during the rash stage of the disease. Vari-
cella was diagnosed using the epidemiological 
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data and typical clinical presentation, whilst the 
pneumopathy diagnosis was made using radio-
logical presentation. Radiological examination, 
radiography and computed tomography (CT) of 
lungs were performed in all patients immediately 
upon admission, whilst those who had changes 
observed on their first X-ray scan, underwent 
a follow-up X-ray scan 14 days later. The lung 
changes observed on x-ray scans were classifi-
ed to the corresponding radiological categories 
(increased pulmonary markings, localised bron-
chopneumonic infiltrate, diffuse bronchopneu-
monic infiltrates and atypical pneumonia) and 
CT forms (individual nodular changes, diffuse 
nodular changes,  confluent nodular changes and 
mediastinal lymphadenopathy). Based on seve-
rity of clinical symptoms (intensity of difficulti-
es - duration of fever symptoms, the presence of 
coughing, breathing difficulty, chest pain), the 
extension of the physical findings (altered brea-
th sound, related lung sounds, duration of alte-
red physical findings), the intensity of changes 
in laboratory parameters (platelet count, lactate 
dehydrogenase and alanine aminotransferase 
activity), and type and extension of radiological 
findings, the patients were divided  into three 
groups, those with mild, moderate and severe 
clinical picture. We also examined the incidence 
of pneumopathy by gender and age (0-7, 8-15, 
16-22, 23-29 and over 30 years of age), as well 
as the impact that certain risk factors had on its 
frequency and severity (smoking, malignant di-
seases, chronic diseases and other immunodefi-
ciency conditions).
Statistical data analysis was performed using 
methods of descriptive and analytical statistics, 
with the p<0.001 level of statistical significance.

RESULTS	

During the 2002-2006 period 390 patients who 
exhibited the clinical picture of varicella were 
observed and treated, of whom 101 (25.9%) had 
clinical and/or radiological picture of a varice-
lla pneumopathy. Median age of subjects with 
mild, moderate and severe clinical picture was 
25.26±10.76, 23.93±13.93 and 30.40±6.24 years, 
respectively. The incidence of varicella pneumo-
pathy was lowest in the age groups of 0-7 and 
8-14 years (10.9%), and highest in age group of 
over 30 (41.6%). The age groups of 15-22 and 

23-30 had the incidence of 16% and 22%, respec-
tively.  The research group comprised 70 males 
(69.3%) and 31 females (30.7%). Among the su-
bjects, two patients (2%) had malignant disease 
(Hodgkin’s lymphoma and adenocarcinoma of 
the colon), three (3%) had other chronic diseases 
(ulcerative colitis, hyperthyroidism), 14 (13.9%) 
had chronic obstructive pulmonary disease, and 
62 (61.4%) were active smokers.
Between the subject groups with varicella pneu-
mopathies who had different degrees of clinical 
picture severity, a statistically significant diffe-
rence in the prevalence of patients with certain 
radiographic types of pneumopathies was found 
(p=0.000) (Table 1). Majority  of subjects with 
mild clinical picture had more increased pulmo-
nary markings, 58 (95.1%) than the subjects with 
moderate clinical picture, which most frequ-
ently presented localised bronchopneumonic 
infiltrate, 12 (40%); diffuse bronchopneumonic 
infiltrate was presented in majority of subjects, 
nine (90%) with severe clinical picture. The pa-
tients who suffered from malignant diseases had 
the most severe clinical presentation of pneu-
mopathy along with two patients with chronic 
diseases (ulcerative colitis, hyperthyroidism), 
whilst eight (26.7%) with chronic obstructive 
pulmonary disease had the moderate form. In 

Parameters

No (%) of patients with

Mild clini-
cal clinical 
symptoms

Moderate 
clinical 

symptoms

Severe 
clinical 

symptoms

Radio-
graphic 
types of 
pneumo-
pathies

Increased 
pulmonary 
markings

58 (95.1%) 10 
(33.3%) 1 (10%)

Localised 
bronchopneu-
monic infiltrate

0 12 (40%) 0 

Diffuse bron-
chopneumonic 
infiltrate

0 2 (6.7%) 9 (90%)

Interstitial 
(atypical) 
pneumonia

3 (4.9%) 6 (20%) 0 

CT scan 

Individual no-
dular changes 0 12 (40%) 0 

Diffuse nodular 
changes 0 2 (6.7%) 8 (80%)

Confluent nodu-
lar changes 0 0 (0%) 2 (20%)

Mediastinal
lymphadeno-
pathy

61 (100%) 16 
(53.3%) 0 

Table 1. Radiographic findings and severity of clinical 
symptoms
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the group with severe clinical picture, nine pa-
tients (90%) were active smokers. CT findings 
had a statistically significant difference relative 
to the clinical course of varicella pneumopathy 
(p=0.000).  All subjects with mild form of the 
disease were presented with mediastinal lymp-
hadenopathy on their CT scans. In patients with 
the moderate form, the most common diagnosis 
was mediastinal lymphadenopathy, too, in 16 
(53.3%) subjects, whilst 12 (40%) had indivi-
dual nodular changes. In the severe form group, 
most subjects, eight of them(80%), had diffuse 
nodular changes. 

DISCUSSION

Prevalence of varicella at 25% in our sample is 
consistent with already-published values, ie. 5 
- 50% (12, 13). The relatively low incidence of 
pneumopathy in our research could be attributed 
to the absence of previously determined immu-
nodeficiency conditions in our patients. In some 
studies, higher frequency of VZV-related pneu-
monia was determined among younger males 
(77%, median age 36.4 years) (14), a result con-
sistent with this research, whilst in others, elder-
ly males were those who contracted the disease 
more frequently (9). In the children’s population, 
infants and children of up to one year of age are 
at increased risk for serious complications, the 
mortality in this group being higher than in other 
children (1, 2). In our research, the youngest did 
not have the most severe forms of the disease in 
most cases and this age group did not have a case 
of lethal outcome.
Our research results have shown that increased 
pulmonary markings were found in 68.3% su-
bjects, by all means the most common form of 
pneumopathy in patients with mild form of the 
disease (95.1%). This is consistent with the re-
sults of other authors (10). 
Radiographic picture of atypical (interstitial) 
pneumopathy was usually found in patients 
with moderate form of the disease. Nodular, 
and sometimes reticular opacities, spread to 
both lungs (11). De La Pena et al. demonstra-
ted increased interstitial pattern in 63% of pa-
tients and micronodules in 37% of them (15). 
According to the obtained results, all patients 
with localized bronchopneumonic infiltrates 
belonged to the group with moderate form of 

the disease, radiological type of diffuse bron-
chopneumonic infiltrates was usually found in 
the group with severe disease form. In this type 
of lung changes we have encountered nume-
rous, often confluent small patchy shadows of 
various, micro- and macronodular sizes. They 
were heterogeneous, medium in intensity, and 
poorly demarcated. Smokers were significantly 
represented in all patient groups. This evidence 
suggests that smoking is an important predis-
posing factor for the development of the most 
serious forms of the Varicella-Zoster virus pne-
umonia (VZVP) (15).
CT scans of pulmonary parenchyma have shown 
that all of our patients with mild clinical picture 
had mediastinal lymphadenopathy and, more or 
less pronounced, pretracheal, paratracheal and 
interaortocaval lymphadenopathy, and diffuse 
nodular and confluent changes as the most seve-
re forms of CT manifestations were usually pre-
sented in patients with severe clinical picture. 
These were characterized by numerous unequ-
ally limited attenuations, as described above, 
with a tendency to merge together in two pati-
ents with the most severe forms of the disease. 
Immunodeficiency is certainly one of the most 
important predisposing factors for the onset of 
the most severe form of primary varicella pne-
umonia. It is especially common in people with 
impaired cellular immune response (HIV/AIDS, 
patients having malignant diseases or undergo-
ing chemotherapy, organ and bone marrow reci-
pients, etc.). In those cases pneumonia is usually 
progressive with frequent lethal outcomes (16). 
This argument is supported by our observati-
ons - two patients with the most severe form of 
pneumonia had a pre-existing malignant disease 
and were receiving immunosuppressive thera-
py. In the most severe cases, respiratory distre-
ss syndrome may develop (alveolar-capillary 
block) with lethal outcome (17). In people with 
impaired immune system (malignant disease , 
chemotherapy, systemic diseases, AIDS, organ 
and bone marrow transplants during immunosu-
ppressive therapy, malnutrition, etc.), varicella 
could be presented as a very severe, even fatal 
disease. Mortality rate in this population is 15-
18% (18-20). 
Patients with clinically most severe forms of 
the disease had the most extensive radiological 
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changes (disseminated bronchopneumonic foci 
and/or confluent nodular changes). Their detec-
tion might prove vital for the further course of 
the disease.
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SAŽETAK 

Cilj istraživanja bio je da kod bolesnika s vari-
celom utvrdimo opštu učestalost pneumopatija 
i tipove plućnih promena prema radiografskom 
izgledu i nalazu na kompjuterizovanoj tomografi-
ji. U radu smo obradili 101 bolesnika s kliničkom 
slikom varicele i nekim od radiografskih entiteta 
variceloznih pneumopatija. Poznavanje klinič-
kih, laboratorijskih i radioloških karakteristika 
variceloznih pneumopatija, može da predstavlja 
veoma značajan faktor u njihovom ranom prepo-
znavanju. 

Ključne reči: varicela, radiološke karakteristike




