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A B S T R A C T   

Varicella-zoster virus (VZV) infection in adults or immunocompromised patients has a more severe presentation 
compared to the mild disease in children. To the best of our knowledge, no reports have described the clinical 
course of VZV pneumonia focusing on time course of skin rash, chest computed tomography (CT) findings, and 
viral load. Furthermore, no reports have described the reactivation of human herpes virus 6 (HHV-6) in VZV 
pneumonia. Here, we report a case of severe VZV pneumonia that resulted in reactivation of HHV-6 in a patient 
with rheumatoid arthritis (RA). A 66-year-old female treated for RA was admitted to our hospital with papules. 
Her chest CT showed granular infiltrates, micronodules, and ground-glass opacities. The day after admission, 
because the typical skin rashes and chest CT findings were observed, she was diagnosed with VZV pneumonia 
and treated with acyclovir. Her skin rash then crusted over five days and entered the healing process, whereas it 
took approximately two weeks for her respiratory condition and chest CT findings to improve. In addition, VZV 
deoxyribonucleic acid (DNA) gradually decreased with treatment. On the 34th day of admission, VZV DNA was 
not found in the serum sample but remained in the sputum sample. Furthermore, although reactivation of HHV-6 
was observed, viremia resolved without treatment. Clinicians should be able to recognize the differences in the 
improvement of skin rashes, respiratory status, and chest CT findings. In addition, treatment for HHV-6 reac-
tivation should be carefully determined for each case.   

Introduction 

Although primary varicella-zoster virus (VZV) infection in children is 
generally mild, VZV infection or reactivation in adults or immunocom-
promised patients can lead to a severe presentation [1]. Several studies 
have reported VZV pneumonia in immunocompromised patients [2–4]. 
However, to the best of our knowledge, none of the reports have 
described the clinical course of VZV pneumonia focusing on the time 
course of skin rash, chest computed tomography (CT) findings, viral 
load, and antibody titer. Furthermore, no reports have described the 
reactivation of human herpes virus 6 (HHV-6) in VZV pneumonia. 
Herein, we report a case of severe VZV pneumonia that resulted in 
HHV-6 reactivation in a patient with rheumatoid arthritis (RA). 

Case 

A 66-year-old female was admitted to our hospital with papules on 
her face, anterior chest, and groin along with dyspnea (Fig. 1 A). Her 
chest CT showed evidence of new pulmonary infiltrates. Her medical 
history included RA, for which she was being treated with methotrexate 
(12 mg/week), iguratimod (25 mg/day), and prednisolone (5 mg/day) 
from the past 7 months. 

On admission, she was afebrile (37.3 ◦C), and her respiratory rate 
was 18 breaths/min. Her oxygen saturation was 94% with a nasal can-
nula administering 3 L/min oxygen. Chest CT revealed granular in-
filtrates, micronodules, and ground-glass opacities (Fig. 2A). Since the 
initial diagnosis made was bacterial pneumonia or drug-induced inter-
stitial pneumonia, antibiotics were administered and anti-RA drugs were 
discontinued. 

However, the day after admission, her respiratory rate increased to 
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30 breaths/min and oxygen saturation decreased to 90% with a reser-
voir mask administering 15 L/min oxygen. Additionally, vesicular 
rashes appeared throughout the body, including the head (Fig. 1B). 
Chest CT at that time showed worsened ground-glass opacities and 
coalescence of nodular lesions, which are considered characteristic of 
VZV pneumonia (Fig. 2B) [5]. She had no history of chickenpox and had 
not been vaccinated against VZV. She lived with her husband and had no 
contact with children. Although she worked as a health care worker at a 
facility, no facility user had developed chickenpox or shingles within a 
month. The titers of VZV-IgM and VZV-IgG detected by enzyme immu-
noassay were 0.52 and 3.2, respectively, which were slightly increased. 
Tzanck smear of the vesicular fluid revealed multinucleated giant cells. 
Based on these results, the patient was diagnosed with VZV pneumonia 
and treated with acyclovir (10 mg/kg/day intravenously every 8 h). 
VZV can be transmitted from one person to another via airborne routes. 
The patient was managed in a negative-pressure room, and all medical 
staff wore N95 respirators. She was also diagnosed with acute respira-
tory distress syndrome. Therefore, she was intubated, ventilator man-
agement was initiated, and pulse steroid therapy (1000 mg/day) was 
administered. Since her cardiovascular system was also failing, 
noradrenaline (0.3 μg/kg/min) and vasopressin (40 U/day) were initi-
ated. Her sequential organ failure assessment score was 8, and labora-
tory findings revealed a platelet count of 87,000 cells/μL and a 
prothrombin ratio of 1.08, which led to a diagnosis of sepsis-induced 
coagulopathy [6]. Therefore, heparin administration (10,000 U/day) 
was initiated. The creatinine level subsequently increased to 
4.87 mg/dL, and she was diagnosed with acute kidney injury due to 
septic shock. After continued treatment with drug adjustments accord-
ing to her renal function, the patient’s respiratory condition and car-
diovascular system gradually improved. She was extubated on the 11th 
day and discharged on the 19th day of admission. During and after 

hospitalization, the patient had no symptoms or physical findings sug-
gestive of meningitis or encephalitis, and magnetic resonance imaging 
findings of her head were normal. The clinical course of this case is 
summarized in Fig. 3. 

The time course of the skin rashes is shown in Fig. 1. On the day of 
admission, papular skin rashes were observed. (Fig. 1A). The day after 
admission, the papules changed to vesicles. (Fig. 1B). On the fourth day 
of admission, majority of the skin lesions appeared crusted (Fig. 1C). On 
the 12th day of admission, her skin rashes became more pigmented 
(Fig. 1D). On the 34th day of admission, the skin rashes had almost 
disappeared (Fig. 1E). 

The time course of chest CT findings is shown in Fig. 2. Granular 
infiltrates, micronodules, and ground-glass opacities were observed on 
the chest CT at the time of admission (Fig. 2A). The day after admission, 
worsening of ground-glass opacities and coalescence of nodular lesions 
were observed (Fig. 2B). On the fourth day of admission, most of the 
lung fields were filled with ground-glass opacities and infiltrating 
shadows (Fig. 2C). However, ground-glass opacities and infiltrating 
shadows disappeared with improvement of the disease. Only small 
nodules remained on the CT on the 12th day of admission (Fig. 2D). On 
the 34th day of admission, the nodules had shrunk in size but remained 
intact. (Fig. 2E). 

Multiplex real-time polymerase chain reaction for simultaneous 
detection of VZV, HHV-6, and herpes simplex virus was performed using 
blood and sputum samples (Fig. 4). A total of 8.65 × 105 copies/ml of 
VZV deoxyribonucleic acid (DNA) and 1.04 × 105 copies/ml of HHV-6 
DNA were detected on the day of admission in the blood samples. On 
the 8th day, 2.71 × 104 copies/ml of VZV DNA were detected, while 196 
copies/ml were detected on the 15th day. However, the VZV DNA dis-
appeared on the 34th day of admission. On the other hand, HHV-6 DNA 
were not detected after 8th day of admission. Sputum samples were 

Fig. 1. Time course of skin rash. On the day of admission, papular skin rashes were observed. (A). The day after admission, the papules changed to vesicles. (B). On 
the fourth day of admission, most of the skin lesions were crusted (C). On the 12th day of admission, her skin rashes became more pigmented (D). On the 34th day of 
admission, the skin rashes had almost disappeared (E). 
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collected on days 6, 18 and 34 of admission. Although the quantitativity 
of the virus in the sputum was not accurate, a total of 2.27 × 104 copies/ 
well and 3.31 × 103 copies/well of VZV and HHV-6 were detected on 
the 6th day of admission, respectively. On the 18th day of admission, 50 
copies/well of VZV DNA were detected, while 27 copies/well were 
detected on the 34th day of admission. In contrast, HHV-6 DNA was not 
detected after the 18th day of admission. Herpes simplex virus DNA was 
not detected at any time point. 

VZV-IgM and IgG levels were also measured over the time (Fig. 4). 
The titers of VZV-IgM and VZV-IgG were 0.52 and 3.2 on the day after 
admission, 3.76 and 27.6 on the 8th day, 3.22 and 25.3 on the 15th day, 
1.77 and 21.3 on the 34th day of admission, respectively. The titer of 
VZV-IgM increased initially and then decreased, whereas that of VZV- 
IgG increased and then remained persistently high. 

Discussion 

Three important findings can be summarized from the patient’s 
clinical course. Improvement in the respiratory condition and chest CT 
findings occurred subsequent to the healing of skin rashes in a RA pa-
tient with VZV pneumonia. In addition, on the 34th day of admission, 
VZV DNA disappeared from the serum sample, whereas it remained in 
the sputum sample. Furthermore, although reactivation of HHV-6 was 
observed, viremia resolved without any treatment in this case. 

First, the improvement in the respiratory condition and chest CT 
findings occurred subsequent to the healing of skin rashes. Several 
studies have evaluated the chest CT findings of patients at the time of 
diagnosis of VZV pneumonia [5,7]. In addition, several reports have 
evaluated the time course of chest CT findings for viral pneumonia other 
than VZV, with a particular focus on the Coronavirus disease 2019 
pneumonia [8–10]. However, there are no reports evaluating the time 
course of CT findings in patients with VZV pneumonia, along with the 
course of skin rashes. In the present case, granular infiltrates, small 

nodules, and ground-glass opacities were observed when dyspnea and 
papules appeared. In just one day, the vesicular rashes spread to the 
entire body and rapidly worsened the respiratory condition. In addition, 
worsening of ground-glass opacities and coalescence of nodular lesions 
were also observed on the chest CT findings. On the fourth day of 
admission, despite her skin lesions being mostly crusted, she was in a 
poor respiratory condition, and her chest CT showed that most of her 
lung fields were filled with ground-glass opacities and infiltrating 
shadows. However, on the 12th day of admission, her skin rashes 
became more pigmented, her respiratory condition improved, and the 
ground-glass opacities and infiltrating shadows disappeared, leaving 
only small nodules. On the 34th day of admission, the skin rashes had 
almost disappeared. On the other hand, CT showed that the nodules had 
shrunk but remained intact. It is very important for clinicians to 
recognize that the improvement of respiratory condition and chest CT 
findings occurred subsequent to the healing of skin rashes. 

Second, the viral load of VZV was measured using a multiplex po-
lymerase chain reaction. Although 8.65 × 105 copies/ml of VZV DNA 
were detected in the blood sample on the day of admission, it decreased 
steadily with administration of acyclovir. Small amounts of VZV DNA 
were detected in both blood and sputum samples on the 14th day of 
admission, when acyclovir was discontinued. However, the treatment 
was terminated, and follow-up was conducted because the patient 
recovered well. On the 34th day of admission, VZV DNA disappeared 
from the serum sample but remained in the sputum sample. VZV DNA 
detected in the sputum samples may have been those of dead viruses that 
were not infectious. However, VZV patients with pneumonia may be 
cautioned to take longer infection control measures than those without 
pneumonia. 

Third, although reactivation of HHV-6 was observed, viremia 
resolved without treatment in this case. HHV-6 reactivation is often 
observed after allogeneic stem cell transplantation. However, most pa-
tients are asymptomatic, and viremia often resolves without treatment 

Fig. 2. Time course of chest computed tomography findings. Granular infiltrates, micronodules, and ground-glass opacities were observed on the day of admission 
(A). Worsening ground-glass opacities and coalescence of the nodular lesions were observed the day after admission (B). On the fourth day of admission, most of the 
lung fields were filled with ground-glass opacities and infiltrating shadows (C). However, as the disease improved, the ground-glass opacities and infiltrating shadows 
disappeared, and only small nodules remained on the 12th day of admission (D). On the 34th day of admission, the nodules had shrunk but persisted (E). 

H. Kobayashi et al.                                                                                                                                                                                                                             



IDCases 33 (2023) e01866

4

[11]. In contrast, a case study reported that HHV-6 pneumonia occurred 
during immunosuppressive therapy [12]. In this case, HHV-6 DNA was 
detected in the blood and sputum samples, suggesting the development 
of HHV-6 viremia. However, since the main pathogen was considered to 
be VZV, foscarnet or ganciclovir, which are recommended as therapeutic 
agents for HHV-6, were not administered. Subsequently, HHV-6 viremia 
spontaneously resolved with improvement in VZV pneumonia. These 
results suggest that the reactivation of HHV-6 in our case was not the 
main cause of the disease, but occurred secondary to VZV pneumonia. 
Aggressive treatment for HHV-6 viremia, excluding encephalitis caused 
by HHV-6, is under discussion, and antiviral therapy should be carefully 
evaluated in each case [11]. 

In this case, the time course of the VZV-IgM and VZV-IgG titers 
suggested primary infection with VZV. However, it has also been re-
ported that VZV-IgM levels are elevated in shingles [13]. In addition, 
due to vaccination programs for children, the number of varicella cases 
in Japan has decreased considerably over the past 10 years [14]. 
Furthermore, the route of infection was unclear from her history; 
therefore, it was not clear whether this was the first infection or reac-
tivation of VZV. 

In conclusion, improvement in the respiratory condition and chest 
CT findings occurred subsequent to the healing of skin rashes in our case. 
In addition, on the 34th day of admission, VZV DNA disappeared from 
the serum sample, whereas it remained in the sputum sample. 

Fig. 3. Clinical course of this case. ABPC/SBT: ampicillin/sulbactam, Cre: creatinine, mPSL: methylprednisolone, NC: nasal cannula, P/F ratio: a ratio of the partial 
pressure of arterial oxygen to the fraction of inspired oxygen. Ampicillin/sulbactam was administered upon admission. However, the day after admission, she was 
diagnosed with VZV pneumonia and treated with acyclovir (14 days) based on the typical skin rash and chest CT findings. Her condition worsened and she developed 
multiple organ failure. The patient was intubated; ventilator management was initiated; and steroids (10 days), noradrenaline (3 days), vasopressin (2 days), along 
with heparin (10 days) were administered. After continued treatment with drug adjustments based on the renal function, the patient’s respiratory condition and 
cardiovascular system gradually improved. The patient was extubated on the 11th day and discharged on the 19th day of admission. 

Fig. 4. Time course of polymerase 
chain reaction of varicella-zoster virus 
and human herpesvirus 6 and titers of 
IgM and IgG of varicella-zoster virus. 
DNA: deoxyribonucleic acid, HHV-6: 
human herpesvirus 6, PCR: polymerase 
chain reaction, VZV: varicella-zoster 
virus. A total of 8.65 × 105 copies/ml 
of VZV DNA and 1.04 × 105 copies/ml 
of HHV-6 DNA were detected on the day 
of admission in the blood samples. VZV 
DNA was detected at 2.71 × 104 copies/ 
ml on the 8th day and 196 copies/ml on 
the 15th day, but disappeared on the 
34th day of admission. On the other 
hand, HHV-6 DNA was not detected 
after the 8th day of admission. In 
sputum samples, VZV and HHV-6 DNA 
were detected at 2.27 × 104 copies/well 
and 3.31 × 103 copies/well, respec-
tively, on the 6th day of admission. VZV 
DNA was detected at 50 copies/well on 
the 18th day and 27 copies/well on the 
34th day of admission. In contrast, 
HHV-6 DNA was not detected after the 
18th of admission. The titers of both 
VZV-IgM and VZV-IgG showed little in-

crease upon admission. The titer of VZV-IgM increased initially and then decreased, whereas that of VZV-IgG increased and then remained persistently high.   
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Furthermore, although reactivation of HHV-6 was observed, viremia 
resolved without any treatment. Clinicians should be able to recognize 
the differences in the improvement of skin rashes, respiratory status, and 
CT findings. In addition, treatment for HHV-6 reactivation should be 
carefully determined for each case. These results would contribute to 
future clinical and basic studies. Further studies are needed to clarify the 
pathogenesis of VZV pneumonia. 

Ethical approval 

Not applicable. 

Funding 

This research did not receive any specific grant from funding 
agencies in the public, commercial, or not-for-profit sectors. 

CRediT authorship contribution statement 

Hironori Kobayashi: Conceptualization, Writing – original draft, 
Visualization. Shunta Takeuchi: Resources, Writing – review & editing, 
Visualization. Yuka Torii: Investigation, Writing – review & editing. 
Tadasuke Ikenouchi: Writing – review & editing. Jun-ichi Kawada: 
Writing – review & editing. Keisuke Oka: Writing – review & editing. 
Sayaka Kato: Writing – review & editing. Masahiro Ogawa: Writing – 
review & editing. 

Conflicts of interest 

The authors report there are no conflicts of interest to declare. 

Acknowledgments 

We would like to thank Editage (www.editage.com) for English 
language editing. 

Informed consent for publication 

Written informed consent was obtained from the patient for publi-
cation of this case report and accompanying images. 

Authorship statement 

All the authors met the ICMJE authorship criteria. All the authors 

have read and approved the final version of the manuscript. 

References 

[1] Andrei G, Snoeck R. Advances and perspectives in the management of varicella- 
zoster virus infections. Molecules 2021;26:1132. https://doi.org/10.3390/ 
molecules26041132. 

[2] Takahashi Y, Hara S, Hoshiba R, Hibino S, Ito K, Zoshima T, et al. Pneumonia and 
central nervous system infection caused by reactivation of varicella-zoster virus in 
a living-donor kidney transplantation patient: case report and review of the 
literature. CEN Case Rep 2021;10:370–7. https://doi.org/10.1007/s13730-021- 
00576-z. 

[3] Ito N, Masuda T, Yamaguchi K, Sakamoto S, Horimasu Y, Nakashima T, et al. 
Pneumonia and meningoencephalitis due to varicella-zoster virus reinfection and 
epstein-barr virus reactivation in a patient with rheumatoid arthritis. Intern Med 
2022;61:2961–5. https://doi.org/10.2169/internalmedicine.8413-21. 

[4] Mirouse A, Vignon P, Piron P, Robert R, Papazian L, Géri G, et al. Severe varicella- 
zoster virus pneumonia: a multicenter cohort study. Crit Care 2017;21:137. 
https://doi.org/10.1186/s13054-017-1731-0. 

[5] Frangides CY, Pneumatikos I. Varicella-zoster virus pneumonia in adults: Report of 
14 cases and review of the literature. Eur J Intern Med 2004;15:364–70. https:// 
doi.org/10.1016/j.ejim.2004.04.016. 

[6] Iba T, Levy JH, Warkentin TE, Thachil J, van der Poll T, Levi M. Diagnosis and 
management of sepsis-induced coagulopathy and disseminated intravascular 
coagulation. J Thromb Haemost 2019;17:1989–94. https://doi.org/10.1111/ 
jth.14578. 

[7] Kim JS, Ryu CW, Lee SI, Sung DW, Park CK. High-resolution CT findings of 
varicella-zoster pneumonia. AJR Am J Roentgenol 1999;172:113–6. https://doi. 
org/10.2214/ajr.172.1.9888749. 

[8] Zhou Y, Zheng Y, Yang Q, Hu L, Liao J, Li X. Cohort study of chest CT and clinical 
changes in 29 patients with coronavirus disease 2019 (COVID-19). Eur Radiol 
2020;30. https://doi.org/10.1007/s00330-020-07007-0. 6213-20. 

[9] Salehi S, Abedi A, Balakrishnan S, Gholamrezanezhad A. Coronavirus disease 2019 
(COVID-19): a systematic review of imaging findings in 919 patients. AJR Am J 
Roentgenol 2020;215:87–93. https://doi.org/10.2214/AJR.20.23034. 

[10] Syha R, Beck R, Hetzel J, Ketelsen D, Grosse U, Springer F, et al. Human 
metapneumovirus (HMPV) associated pulmonary infections in 
immunocompromised adults—initial CT findings, disease course and comparison 
to respiratory-syncytial-virus (RSV) induced pulmonary infections. Eur J Radiol 
2012;81:4173–8. https://doi.org/10.1016/j.ejrad.2012.06.024. 

[11] Hill JA. Human herpesvirus 6 in transplant recipients: an update on diagnostic and 
treatment strategies. Curr Opin Infect Dis 2019;32:584–90. https://doi.org/ 
10.1097/QCO.0000000000000592. 

[12] Kuwahara-Ota S, Chinen Y, Mizuno Y, Takimoto-Shimomura T, Matsumura- 
Kimoto Y, Tanba K, et al. Human herpesvirus-6 pneumonitis in a patient with 
follicular lymphoma following immunochemotherapy with rituximab. Infect Drug 
Resist 2018;11:701–5. https://doi.org/10.2147/IDR.S163686. 

[13] Dobec M, Bossart W, Kaeppeli F, Mueller-Schoop J. Serology and serum DNA 
detection in shingles. Swiss Med Wkly 2008;138:47–51. https://doi.org/10.4414/ 
smw.2008.12021. 

[14] Ministry of Health L and Welfare/National Institute of Infectious D. Infectious 
diseases weekly report in Japan; 2022, p. 14. 〈https://www.niid.go.jp/niid/image 
s/idsc/idwr/IDWR2022/idwr2022-51-52.pdf〉 (Accessed 13 March 2023). 

H. Kobayashi et al.                                                                                                                                                                                                                             

http://www.editage.com
https://doi.org/10.3390/molecules26041132
https://doi.org/10.3390/molecules26041132
https://doi.org/10.1007/s13730-021-00576-z
https://doi.org/10.1007/s13730-021-00576-z
https://doi.org/10.2169/internalmedicine.8413-21
http://refhub.elsevier.com/S2214-2509(23)00190-7/sbref4
http://refhub.elsevier.com/S2214-2509(23)00190-7/sbref4
http://refhub.elsevier.com/S2214-2509(23)00190-7/sbref4
https://doi.org/10.1016/j.ejim.2004.04.016
https://doi.org/10.1016/j.ejim.2004.04.016
https://doi.org/10.1111/jth.14578
https://doi.org/10.1111/jth.14578
https://doi.org/10.2214/ajr.172.1.9888749
https://doi.org/10.2214/ajr.172.1.9888749
https://doi.org/10.1007/s00330-020-07007-0
https://doi.org/10.2214/AJR.20.23034
https://doi.org/10.1016/j.ejrad.2012.06.024
https://doi.org/10.1097/QCO.0000000000000592
https://doi.org/10.1097/QCO.0000000000000592
https://doi.org/10.2147/IDR.S163686
https://doi.org/10.4414/smw.2008.12021
https://doi.org/10.4414/smw.2008.12021
https://www.niid.go.jp/niid/images/idsc/idwr/IDWR2022/idwr2022-51-52.pdf
https://www.niid.go.jp/niid/images/idsc/idwr/IDWR2022/idwr2022-51-52.pdf

	Time course of skin rash, computed tomography findings, and viral load in a rheumatoid arthritis patient with severe varice ...
	Introduction
	Case
	Discussion
	Ethical approval
	Funding
	CRediT authorship contribution statement
	Conflicts of interest
	Acknowledgments
	Informed consent for publication
	Authorship statement
	References


