
1077

doi: 10.2169/internalmedicine.5396-20

Intern Med 60: 1077-1082, 2021

http://internmed.jp

【 CASE REPORT 】

Disseminated Varicella-zoster Virus Infection Causing Fatal
Pneumonia in an Immunocompromised Patient with

Chronic Interstitial Pneumonia
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Yasuyoshi Ohshima 1, Satoshi Watanabe 1, Toshiyuki Koya 1, Tatsuya Abé 2,3, Riuko Ohashi 3,4,
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Abstract:
Viral pneumonia caused by varicella-zoster virus (VZV) infection is a rare but important complication, es-

pecially regarding varicella infections. Although disseminated cutaneous herpes zoster (DCHZ) is often asso-

ciated with visceral diseases, there have been few reports of DCHZ-related pneumonia. We herein report a

rare case of a lethal disseminated VZV infection that caused severe pneumonia in a Japanese patient who had

chronic interstitial pneumonia. Physicians should consider the possibility of VZV-related pneumonia, espe-

cially in patients with a medical history of hematopoietic stem cell transplantation and immunosuppressive

therapy.
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Introduction

Primary infection with varicella-zoster virus (VZV),

varicella, or chickenpox usually presents as a generalized

vesicular rash and it can sometimes cause pneumonia (1-3).

Pneumonia is the most frequent serious complication of dis-

seminated VZV infection and it has a high mortality

rate (1). Herpes zoster is another type of VZV infection

which is caused by the reactivation of latent VZV with the

spread of the virus along the sensory nerve to the derma-

tome (3). Disseminated cutaneous herpes zoster (DCHZ) is

defined by the presence of 20 or more vesicular lesions out-

side the primary and adjacent dermatomes and is character-

ized by viremia of VZV as well as of varicella (4). There-

fore, DCHZ can sometimes include visceral involvement,

such as an abdominal infection (4, 5), but unlike with

varicella, pneumonia is a rare complication of DCHZ. We

herein report a rare case of a lethal disseminated VZV infec-

tion that caused severe pneumonia in a Japanese patient who

had chronic interstitial pneumonia. This case serves to re-

mind physicians that VZV reactivation can sometimes in-

duce severe pneumonia, so the possibility of VZV-related

pneumonia must be considered in immunocompromised pa-

tients.

Case Report

A 68-year-old Japanese man with a 3-year history of

chronic interstitial pneumonia developed acute-onset left-

side chest and shoulder pain associated with shortness of

breath. He presented to our department a few days after the
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Table.　Baseline Laboratory Findings on Admission to Our Hospital.

Hematology Biochemistry

WBC 10,260 /μL AST 40 IU/L

Neut 82.5 % ALT 32 IU/L

Lymp 8.2 % LDH 426 IU/L

Mono 8.0 % ALP 256 IU/L

Eosi 1.1 % γGTP 26 IU/L

Baso 0.2 % CK 35 IU/L

RBC 547×104 /μL TP 7.2 g/dL

Hb 18.6 g/dL ALB 4.1 g/dL

HCT 53.9 % T-Bil 1.0 mg/dL

PLT 12×104 /μL BUN 41 mg/dL

Cre 1.33 mg/dL

Serology Na 135 mEq/L

CRP 3.86 mg/dL K 5.0 mEq/L

PCT 0.24 ng/mL Cl 96 mEq/L

ANA <40 index BG 269 mg/dL

Anti-dsDNA 4 IU/mL IgG 714 mg/dL

Anti-RNP <5.0 index

Anti-SS-A <5.0 index Arterial blood gas (ambient air)

Anti-SS-B <5.0 index pH 7.396

Anti-ARS <5.0 index pCO2 32.4 Torr

MPO-ANCA <1.0 U/mL pO2 49.1 Torr

PR3-ANCA <0.5 U/mL HCO3
- 19.4 mmol/L

β-D-glucan <6.0 pg/mL BE -4.1 mmol/L

CMV Ag 0/0

KL-6 4,507 U/mL Urinalysis

SP-D 632.4 ng/mL Protein 2+

Sugar -

Mycoplasma Ab (-) Blood -

Chlamydia pneumoniae IgG (-)

Chlamydia pneumoniae IgA (-)

Chlamydia pneumoniae IgM (-)

WBC: white blood cell, Neut: neutrophil, Lymp: lymphocyte, Mono: monocyte, Eosi: eosino-

phil, Baso: basophil, RBC: red blood cell, Hb: hemoglobin, HLT: hematocrit, PLT: platelet, 

AST: aspartate aminotransferase, ALT: alanine aminotransferase, LDH: lactate dehydrogenase, 

ALP: alkaline phosphatase, γ-GTP: gamma-glutamyl transferase, CK: creatine kinase, TP: total 

protein, ALB: albumin, T-Bil: total bilirubin, BUN: blood urea nitrogen, Cre: creatinine, Na: 

sodium, K: potassium, Cl: chlorine, BG: blood glucose, IgG: immunoglobulin G, CRP: C-reac-

tive protein, PCT: procalcitonin, ANA: antinuclear antibody,  MPO-ANCA: anti-myeloperoxi-

dase anti-neutrophil cytoplasmic antibodies, PR3-ANCA: anti-proteinase 3 anti-neutrophil cyto-

plasmic antibodies, CMV Ag: cytomegalovirus antigenemia, KL-6: Krebs von den Lungen-6, 

SP-D: surfactant protein-D, Ab: antibody

onset of symptoms. His medical history included chronic in-

terstitial pneumonia, hypertension, and myelodysplastic syn-

drome. His myelodysplastic syndrome had been maintained

in complete remission without any immunosuppressant

drugs after he received an HLA-matched hematopoietic stem

cell transplantation from his sister 6 years previously. His

chronic interstitial pneumonia had been followed for 3

years. He underwent video-assisted thoracoscopic surgery

three years before admission and although we were unable

to classify his chronic interstitial pneumonia then, even after

expert multidisciplinary discussions, the most likely possi-

bilities were either chronic hypersensitivity pneumonitis or

idiopathic interstitial pneumonia. During the first 2 years, he

did not take any medication, but he experienced an acute ex-

acerbation 1 year previously. The acute exacerbation was

treated by glucocorticoid pulse therapy, and we tapered the

dosage in the outpatient department. He was diagnosed with

diabetes mellitus and osteoporosis 1 year previously but

those were well controlled. He was a previous smoker with

a 20-pack year history and drank alcohol occasionally. He

had no recent history of travel or frequenting hot springs,

public baths, or sick contacts. He also did not have any pets.

He had previously worked as a plumber but was now re-

tired. There was no family history of interstitial pneumonia

or structural pulmonary abnormalities. His regular medica-

tions were fexofenadine, montelukast, amlodipine, lansopra-

zole, prednisolone (10 mg), teneligliptin, alendronic acid,

and eldecalcitol.
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Figure　1.　Chest computed tomography scan, taken 4 months before admission (A-D) and at the 
time of admission (E-H).

Figure　2.　A diffuse vesicular rash of the chest is noted on day 
3 of hospitalization.

On physical examination, he appeared ill, his body tem-

perature was 36.0℃, and his blood pressure was 117/82

mmHg, pulse was 101 beats/min, and respiratory rate was

24 breaths/min with an O2 saturation of 90% on 2 L/min

oxygen administration through a nasal cannula. A chest ex-

amination revealed bilateral fine crackles. There was no evi-

dence of oral thrush. His neck was supple; the results of his

cardiovascular examination were normal, and abdominal ex-

amination findings were unremarkable with no hepa-

tosplenomegaly. The results of his neurological examination

were completely unremarkable, and we did not find any skin

lesions at admission.

Laboratory examination results revealed leukocytosis,

erythrocytosis, renal dysfunction, type I respiratory failure,

proteinuria, and hypogammaglobulinemia. His Krebs von

den Lungen-6 (KL-6) and surfactant protein-D (SP-D) levels

were remarkably elevated compared with his baseline values

(KL-6, 2,627.6 U/mL; SP-D, 337.5 ng/mL) (Table).

A chest X-ray showed bilateral diffuse interstitial infil-

trates with a predominantly reticular pattern. A subsequent

high-resolution computed tomography scan of the thorax re-

vealed bilateral ground-glass opacities with interlobular and

intralobular septal thickening affecting all lobes but with a

middle and lower level predominance. Traction bronchiecta-

sis had worsened compared with that 4 months before ad-

mission (Fig. 1).

Initially, the patient was diagnosed with an acute exacer-

bation of chronic interstitial pneumonia. Intravenous gluco-

corticoid pulse therapy, continuous heparin infusion, and an-

tibiotics were started. On day 2 of his hospitalization, poly-

myxin B immobilized fiber column direct hemoperfusion

was performed because his respiratory failure had pro-

gressed. Despite those treatments, his clinical symptoms and

respiratory failure rapidly worsened, and he was intubated 3

days after admission. A large amount of hemoptysis was

found in the airway during intubation so heparin administra-

tion was stopped. Multiple blisters had developed on his

skin and he was diagnosed with DCHZ (Fig. 2). His sputum

had a positive polymerase chain reaction (PCR) test result

for VZV, consistent with viral pneumonia associated with

VZV. The administration of intravenous acyclovir was added

immediately but his multiple organ failure worsened rapidly

along with a severe hemorrhagic tendency. Despite adminis-

tering intensive care, the patient died of respiratory failure 7

days after the onset of his symptoms (Fig. 3).

At autopsy, skin lesions showed positive immunostaining

to anti-VZV antibody in the epidermis and intranuclear in-

clusion bodies were identified. The lung tissue showed the

exudative to the organizing phase of diffuse alveolar damage

with massive alveolar hemorrhage accompanied by swelling,

multinucleation, and detachment of the alveolar epithelium.

The lung tissue also showed positive immunostaining for

anti-VZV antibody, consistent with the diagnosis of pneu-

monia due to VZV infection (Fig. 4). VZV antigen-positive

cells by immunohistochemistry were further observed in the

esophagus, liver, kidney, heart, spleen, urinary bladder and

bone marrow. A serum sample collected at the time of blister

formation was negative for VZV-IgM and positive for VZV-IgG.
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Figure　3.　The patient’s clinical course after presenting with chest pain.

Figure　4.　Histological findings of the lung at autopsy. A: Hematoxylin and Eosin (H&E) staining 
shows detachment, swelling, and multinucleation of the alveolar epithelium and diffuse alveolar dam-
age (e.g., alveolar wall edema, hyaline membranes, and alveolar hemorrhage). There are some alveo-
lar macrophages. Scale bar, 100 μm. B: H&E staining shows multinucleated giant cells with an intra-
nuclear inclusion body (arrow). Scale bar, 50 μm. C, D: H&E staining (C) and immunostaining with 
anti-varicella-zoster virus antibodies (D). Positive staining for varicella-zoster virus antigens observed 
in the alveolar epithelium. Scale bars, 50 μm
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Discussion

We herein reported a case of severe pneumonia caused by

VZV infection in a Japanese patient with chronic interstitial

pneumonia who was receiving oral prednisolone at a dose of

10 mg daily.

VZV is one of eight herpes viruses known to cause hu-

man infection and it is distributed globally. There are two

types of VZV infection: primary VZV infection (often called

varicella or chickenpox) and herpes zoster, which is caused

by a reactivation of the virus (1, 3). VZV infection is gener-

ally considered self-limiting but fatal infections can some-

times occur, especially in immunocompromised patients.

Pneumonia is the most common and serious complication of

VZV infection, and it is usually caused by varicella and not

herpes zoster. A recent retrospective cohort study of 102 pa-

tients with VZV-induced pneumonia from 1,996 to 2,015 in

29 French intensive care units reported an overall mortality

rate of 24%, which increased to 43% in patients who were

administered invasive mechanical ventilation (6). The

authors considered that the patients had primarily experi-

enced an unfortunate complication of varicella rather than

herpes zoster. Only a few case reports have described pneu-

monia caused by herpes zoster infection (7), and therefore

herpes zoster-related pneumonia appears to be extremely

rare and it is therefore not well known. DCHZ is an ad-

vanced type of herpes zoster that represents viremia of VZV

as well as varicella, and our patient was diagnosed with

DCHZ by a dermatologist. The common radiographic find-

ings of VZV pneumonia are ill-defined nodular or reticular

densities of various sizes scattered throughout both

lungs (1, 2). Our patient showed bilateral ground-glass

opacities with interlobular and intralobular septal thickening

affecting all lobes and there were no nodular changes, so his

radiographic findings were completely different from those

of the typical VZV pneumonia, which can be potentially ex-

plained according to whether a patient has a primary infec-

tion or reactivation.

It is well known that VZV infection is a frequent compli-

cation of allogeneic bone marrow transplantation, and some-

times it has fatal consequences (1, 8). A previous Japanese

report revealed that visceral VZV infection occurred in 0.8%

of patients who underwent allogeneic hematopoietic stem

cell transplantation and that the mortality rate was 20% (9).

The pathogenesis of reactivation of VZV is still not fully

understood but some studies have shown immunocom-

promised persons with impaired T-cell immunity (including

recipients of organ or hematopoietic stem cell transplanta-

tions), those receiving immunosuppressive therapy, and those

with lymphoma, leukemia, or HIV infection are at increased

risk for herpes zoster (3). Prophylactic acyclovir is recom-

mended after hematopoietic stem cell transplantation but the

appropriate prophylactic dose and the optimal duration of

acyclovir have not yet been clarified (10, 11). Our patient

had taken 200 mg of acyclovir prophylactically for 1.5 years

after hematopoietic stem cell transplantation, and he had

never experienced a VZV infection in the following 3 years.

We had recommended that the patient take the VZV vaccine

but he did not take it. We are also unaware of any history of

varicella during his childhood. The administration of corti-

costeroids was started after he experienced an acute exacer-

bation of chronic interstitial pneumonia 1 year previously

that may have increased the risk of reactivation of

VZV (12). The glucocorticoid pulse therapy could have trig-

gered the development of disseminated VZV disease in our

patient although we are unable to confirm this possibility.

In terms of interstitial pneumonia, the association between

acute exacerbation and viral infection remains unclear. An

acute exacerbation of idiopathic pulmonary fibrosis has been

defined as an acute, clinically significant respiratory failure,

and, at the present time, finding triggers of acute exacerba-

tion is important (13). We usually substitute this definition

for other types of chronic interstitial pneumonia, and there

have been some reports that viral infection may be a trigger

of acute exacerbation of chronic interstitial pneumo-

nia (14, 15). A previous Japanese study revealed that respi-

ratory virus infections can be seen in 19.2% of the patients

with an acute exacerbation of interstitial pneumonia, but that

study did not report any VZV and a detailed association re-

mains obscure (15). At the time of our patient’s admission,

we thought that our patient had an acute exacerbation of

chronic interstitial pneumonia because he had a history of

an acute exacerbation 1 year previously, and the radio-

graphic findings were reasonable for considering this diag-

nosis. After starting treatment for the acute exacerbation, the

characteristic skin lesion appeared on his chest and back.

We then added acyclovir to his treatment regimen but his

multiple organ failure rapidly worsened and he died. It is

possible that VZV pneumonia could have triggered the acute

exacerbation but his autopsy findings did not reveal any

pathological changes that could explain such an acute exac-

erbation.

In summary, we experienced a case of fatal VZV pneu-

monia in a Japanese patient. The delay in the appearance of

the characteristic skin lesions and atypical radiographic find-

ings made it difficult to diagnose his VZV pneumonia. We

think that those atypical findings may have been due to the

difference between primary infection and reactivation but

further analysis and accumulation of cases are needed to

support this hypothesis. Physicians may have to consider the

possibility of VZV pneumonia in immunocompromised pa-

tients, especially those with a medical history of hema-

topoietic stem cell transplantation.
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