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Abstract

Purpose: Varicella-zoster virus 
(VZV) infection is common in 
children and is usually benign. In 
adults VZV infection can present as 
a severe primary viral pneumonia 
with acute respiratory failure. VZV 
infections in adult have a high mor-
tality rate.
Case report: A 32-year-old previ-
ously healthy male first presented to 
the emergency department with flu-
like symptoms and no rash. Three 
days later he returned to the emer-
gency department with a dissem-
inated skin rash and severe acute 
respiratory distress syndrome that 
required intubation and mechanical 
ventilation. A VZV infection was 
confirmed. Mechanical ventilation 
was insufficient and venovenous 
extracorporeal membrane oxygen-
ation was introduced. In addition 

Izvleček

Namen: Okužba z virusom Var-
icella-zoster (VZV) je pogosta pri 
otrocih in običajno poteka benigno. 
Pri odraslih se lahko kaže kot huda 
primarna virusna pljučnica z akut-
no odpovedjo dihanja in ima veliko 
stopnjo smrtnosti. 
Prikaz primera: 32-letni, pred-
hodno zdrav moški je obiskal Ur-
gentni center z gripi podobnimi 
simptomi, brez kakršnegakoli iz-
puščaja. Tri dni kasneje se je vrnil 
z razširjenim kožnim izpuščajem in 
hudim sindromom akutne dihalne 
stiske, ki je zahteval intubacijo in 
mehansko ventilacijo. Potrdili smo 
primarno okužbo z VZV. Mehans-
ka ventilacija ni bila zadostna, zato 
je bila uvedena venovenska zuna-
jtelesna membranska oksigenacija. 
Poleg podpornih ukrepov je bil pa-
cient zdravljen z intravenskim acik-
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lovirjem. Med hospitalizacijo se je pojavilo več zapletov, 
in sicer hud cor pulmonale, kar je zahtevalo zdravljenje 
z dušikovim oksidom in milrinonom, diseminirana in-
travaskularna koagulacija, kar je zahtevalo menjavo 
zunajtelesne membrane, in ventilatorska pljučnica. Po 
27 dneh je bil odpuščen domov. 
Zaključek: Klinični potek primarne okužbe z VZV 
je v odrasli dobi povezan s številnimi zapleti. Zgodnje 
prepoznavanje akutne odpovedi dihanja, ventilacijska 
podpora in zgodnja raba aciklovirja so ključni elementi 
zdravljenja pljučnice VZV. 

to supportive measures, he was treated with intravenous 
acyclovir. During hospitalisation he developed several 
complications, including severe cor pulmonale neces-
sitating treatment with nitrous oxide and milrinone, 
disseminated intravascular coagulation necessitating 
an extracorporeal membrane change, and ventilator-as-
sociated pneumonia. He was discharged home in stable 
condition on hospital day 27.
Conclusion: Primary VZV infection in adulthood is as-
sociated with several complications. Early recognition of 
acute respiratory failure, ventilatory support, and early 
administration of acyclovir are crucial elements of VZV 
pneumonia treatment.

INTRODUCTION

Varicella-zoster virus (VZV) is a pathogenic human 
virus in the Herpesviridae family. As a primary 
infection, VZV causes chickenpox (varicella). 
Varicella usually occurs during childhood in 
geographic regions where the varicella vaccine is 
not included in the national vaccination programme. 
Following the primary infection, the virus becomes 
latent in peripheral ganglionic neurons and can 
reactivate in later years or decades as herpes zoster 
(shingles) (1).
Acute varicella is typically a self-limiting and benign 
infection in immunocompetent children. Adults, 
immunocompromised patients, pregnant women, and 
neonates, however, are at higher risk for more severe 
infections (2). Herein we present a case involving a 
previously healthy 32-year-old male who developed 
severe VZV pneumonia with complications and 
required venovenous extracorporeal membrane 
oxygenation (VV-ECMO) treatment.

CASE PRESENTATION

A previously healthy 32-year-old male presented 
to the emergency department (ED) with a 2-day 
history of malaise, dry cough, and fever to 39°C. The 

clinical examination revealed inspiratory crackles 
in the lower right lung field. The laboratory test 
results were within normal ranges except for an 
elevated C-reactive protein [CRP] 100 mg/L). A 
chest radiograph was normal (Figure 1). Due to the 
respiratory tract infection without identification of 
the pathogen, he was discharged home with empiric 
antibiotic therapy (azithromycin).
Three days later he returned to the ED with signs 
of severe respiratory failure (peripheral oxygen 
saturation = 55% on a non-rebreather face mask) 
and a disseminated vesicular rash that was most 
prominent on the face and anterior thorax. He was 
intubated in the ED after pre-oxygenation with non-
invasive ventilation. Severe combined hypoxemic 
and hypercapnic respiratory failure persisted despite 
neuromuscular paralysis and mechanical ventilation 
with high positive end-expiratory pressure [PEEP] 
(12 cmH2O) and fraction of inspired oxygen [FiO2] 
(100%). After admission to the intensive care unit 
(ICU), PEEP was titrated to 18 cmH2O according 
to transpulmonary pressure measurement with an 
oesophageal catheter. However, he deteriorated 
further with decreasing lung compliance and 
worsening respiratory failure. Within 12 h after 
presenting to the ED, VV-ECMO support was 
initiated; the PaO2/FiO2 before VV-ECMO support 
was 89.2 mmHg, indicating severe acute respiratory 
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distress syndrome. He required noradrenaline 
(approximately 0.2 mcg/kg/min) to maintain his 
blood pressure. The maximum lactate in the first 
12 h was 3.2 mmol/l. 
A chest radiograph immediately after insertion of 
the ECMO cannulae revealed extensive bilateral 
inf iltrates (Figure 1). At the time of hospital 
admission, the laboratory results were remarkable 
for elevated inflammatory markers (CRP, 252 mg/L; 

leukocyte count, 25 × 109/L; and procalcitonin, 0.61 
ng/mL), mild hyponatremia (132 mmol/L), and acute 
kidney injury (creatinine, 132 µmol/L). Extensive 
microbiological samples (Table 1) were obtained 
and empiric antiviral therapy with acyclovir was 
initiated 3 h after  his arrival to the ED and 6 h 
before initiating VV-ECMO. Ceftriaxone and 
azithromycin were initiated in the ED within the 
1st h after the admission. On day 2, positive PCR 

Figure 1. Chest X-ray at various times during treatment.
A – Normal chest X-ray at first admission to the emergency department.
B – Chest X-ray showing severe bilateral consolidations after V-V ECMO initiation.
C – Chest X-ray showing regression of consolidations during hospitalisation.
D – Chest X-ray before hospital discharge. 
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Table 1. Microbiological testing and results during hospitalisation

TYPE OF MICROBIOLOGICAL TEST DAY OF HOSPITALIZATION RESULT

Haemocultures 1 Negative

A swab of the skin vesicle for the DNA sequence of the 
monkeypox virus (PCR) 

1 Negative

Swab of the skin vesicle for DNA sequence of HSV1, HSV2, 
VZV, and human enteroviruses (PCR)

1 POSITIVE FOR VZV

Urine sample – antigen for Legionella pneumophila and 
Streptococcus pneumoniae

1 Negative

Tracheal aspirate for bacterial cultures 1 Negative

Specific blood antibodies for VZV (ELISA) - IgG 1 Borderline

Specific blood antibodies for SARS-CoV-2 (CLIA) – IgM 
and IgG

1 Negative

Specific blood antibodies for Treponema pallidum 1 Non-reactive

Viral hepatitis and HIV antibodies (HBsAg, anti-HCV, anti-
HIV-1/HIV-2, and HIV p24Ag)

1 Non-reactive

Tracheal aspirate for the DNA sequence of VZV (PCR) 2 POSITIVE FOR VZV

Supervisory microbiological cultures for resistant bacteria (a 
swab of the nose, pharynx and skin for MRSA; a swab of the 
rectum for ESBL, CRPs, CRAb, CRE, and VRE; urine sample 
from the urinary catheter for ESBL, CRPs, CRAb, and CRE; 
and tracheal aspirate for ESBL, CRPs, CRAb, and CRE)

2 Negative

Specific blood antibodies for VZV (ELISA) – IgM and IgG 4
POSITIVE for IgM (4188; 

positive if >1.1) and IgG (3080 
IU/L; positive if >110 IU/L)

Tracheal aspirate for bacterial cultures 5 Negative

Supervisory microbiological cultures for resistant bacteria (a 
swab of the nose, pharynx and skin for MRSA; a swab of the 
rectum for ESBL, CRPs, CRAb, CRE, and VRE; urine sample 
from the urinary catheter for ESBL, CRPs, CRAb, and CRE; 
and tracheal aspirate for ESBL, CRPs, CRAb, and CRE)

8 Negative

Left bronchial aspirate for bacterial cultures 9 Negative

Control haemocultures 9 Negative

Control haemocultures 13 Negative

Tracheal aspirate for bacterial cultures 13 Achromobacter spp.

Semi-quantitative urine culture 13 Negative

Tracheal aspirate for bacterial cultures 15 Negative

Tracheal aspirate for bacterial cultures 16 Kluyveromyces lactis

Supervisory microbiological cultures for resistant bacteria (a 
swab of the nose, pharynx and skin for MRSA; a swab of the 
rectum for ESBL, CRPs, CRAb, CRE, and VRE; urine sample 
from the urinary catheter for ESBL, CRPs, CRAb, and CRE; 
and tracheal aspirate for ESBL, CRPs, CRAb, and CRE)

16 NEGATIVE

 
DNA – deoxyribonucleic acid; PCR – polymerase chain reaction; HSV1 – herpes simplex virus 1; HSV2 – herpes simplex virus 2; ELISA – 
enzyme-linked immunosorbent assay; CLIA - chemiluminescent immunoassay; HCV – hepatitis C virus; HIV – human immunodeficiency 
virus; MRSA – methicillin-resistant Staphylococcus aureus; ESBL – extended spectrum beta-lactamases; CRPs – carbapenem-resistant 
Pseudomonas species; CRAb – carbapenem-resistant  Acinetobacter baumanii; CRE – carbapenem-resistant Enterobacteriaceae; VRE 
– vancomycin-resistant Enterococcus
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tests for VZV were obtained from tracheal aspirates 
and skin vesicle swabs.   
On hospital day 5, the noradrenaline requirement 
increased to approximately 0.6 mcg/kg/min. A 
bedside cardiac ultrasound revealed that the right 
ventricle was approximately the same size as the 
left ventricle and the estimated left ventricular 
ejection fraction was 50%. There were no signs 
of pericardial effusion and the inferior vena cava 
diameter was 1.9 cm. A pulmonary embolism was 
ruled out with computed tomography angiography 
of the pulmonary arteries. Acute cor pulmonale 
was attributed to hypoxic vasoconstriction because 
of extensive lung infiltrates. The PaO2/FiO2 was 
93.8 mmHg. Therefore, a continuous infusion of 
milrinone and nitric oxide inhalation were added. 
Over the next 2 days, the noradrenaline infusion 
rate was decreased. Bedside echocardiography 
revealed normalisation of right ventricular function, 
therefore milrinone and nitric oxide were gradually 
discontinued. Daily bronchoscopic lavages were 
performed due to copious tracheal aspirates but 
only superficial mucosal erosions were observed. 
Subsequent chest radiographs revealed some 
improvement. On hospital day 9, the inflammatory 
marker levels increased again and additional purulent 
aspirates were present. Due to suspected ventilator-
associated pneumonia, meropenem was initiated 
empirically. However, the tracheal aspirates remained 
sterile. On the same day, the VV-ECMO run was 
complicated by thrombosis of the ECMO membrane 
despite anticoagulation with an infusion of standard 
heparin and disseminated intravascular coagulation 
developed. The ECMO membrane was replaced and 
further ECMO treatment was unremarkable. The 
patient was successfully decannulated on hospital 
day 12. With improvement in the chest radiography 
findings (Figure 1), he was weaned from mechanical 
ventilation. He was extubated on hospital day 15, 
discharged from the ICU on hospital day 18, and 
discharged to home in stable condition on hospital 
day 27.  

DISCUSSION 

A case of severe VZV pneumonia in a young, 
previously healthy adult was presented. In 
children, VZV usually begins simultaneously with 
a generalised, pruritic, vesicular rash, and fever. In 
adults a prodrome of headache, malaise, and fever 
can precede the development of the rash. Adults, 
immunocompromised patients, pregnant women, 
and neonates are at higher risk for more severe VZV 
infections with systemic complications. Diagnosis of 
a VZV infection is usually based on clinical signs and 
symptoms (1, 2). The current patient first presented 
with a  fever and mild cough; and clinical and 
laboratory signs consistent with a lower respiratory 
tract infection. During the next 3 days he developed 
signs of severe respiratory failure, which suggested 
the possibility of a severe course of a generally very 
common disease.
It is likely that the current patient did not have a 
previous VZV infection. His mother confirmed that 
he had an infection with a rash as a child that was 
thought to be varicella. However, IgG antibodies 
were borderline-positive 5 days after the onset 
of symptoms, and IgG and IgM antibodies were 
clearly positive 3 days later. Therefore, the current 
infection was most likely the primary infection 
with VZV, whereas the childhood rash was likely 
caused by another childhood viral disease that with 
a characteristic rash (3). 
In addition to empiric antibiotic therapy, the 
patient was treated with intravenous acyclovir. 
A clear benefit has been shown when the latter is 
administered < 24 h after the onset of the rash (4). 
In previous case reports, ECMO was mostly used in 
patients with VZV pneumonia who were at high risk 
for severe respiratory failure, including a pregnant 
woman (5), child with acute lymphoblastic leukaemia 
(6), patient who subsequently developed a lymphoma, 
and another with immunoglobulin deficiency (7). 
Lee et al. (8) and White et al. (9) described 7 and 
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14 patients who were treated with ECMO in the 
1980s and 1990s with survival rates 57% and 71%, 
respectively. Reports of VZV patients who required 
ECMO in the last 10 years are limited (10, 11). The 
current patient developed acute cor pulmonale 
during ECMO, which we attributed to severe 
hypoxic vasoconstriction, and which was treated 
with nitrous oxide and milrinone. In fact, there are 
no descriptions of nitrous oxide or milrinone use in 
this setting (12). 
The use of corticosteroids in the treatment of VZV 
pneumonia is controversial. There have been cases 
in which corticosteroids, in addition to standard 
therapy, have successfully treated primary VZV 
pneumonia (13, 14). However, clinical trials have 
yet to be conducted on this topic. We decided against 
the use of corticosteroids based on the assumption 
that the patient had an active viral infection rather 
than an excessive inflammatory response.
Determining the prognosis of VZV pneumonia 
is  d i f f icu lt .  Our pat ient was young a nd 
immunocompetent with no chronic diseases or 
ongoing therapy. According to Inokuchi et al. (15), 
bronchoscopy findings can be useful in predicting 
VZV pneumonia outcomes. Extensive and deep 
mucosal ulcerations of the airways have more fatal 
outcomes than shallow, limited, or no ulcerations 
(15). The bronchoscopy findings in the current case 
revealed superficial mucosal erosions only and were 
therefore in agreement with the Inokuchi et al. (15) 
findings.

CONCLUSION

VZV infection can cause severe primary pneumonia 
in some healthy young adults. Early administration 

of acyclovir should be considered when antiviral 
treatment is indicated. When mechanical ventilation 
is insufficient, VV-ECMO remains an option. To 
avoid initiation of veno-arterial ECMO, nitric oxide 
and milrinone can be used for the treatment of severe 
cor pulmonale. Administration of corticosteroids is 
controversial in primary VZV pneumonia and should 
be considered on an individual basis. Bronchoscopy 
findings can be helpful in determining the outcome 
of VZV pneumonia.
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