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Abstract
Varicella-zoster virus (VZV) typically causes herpes zoster in the elderly due to reactivation, but immunocompromised 
individuals may develop organ damage such as pneumonia with a poor prognosis. We herein report a case of pneumonia 
and central nervous system (CNS) infection caused by reactivation of VZV in a 50-year-old man who had received a living-
donor kidney transplant. We also conducted a literature review of adult cases with pneumonia or CNS infection caused by 
VZV after kidney transplantation. It showed that there are cases in which eruptions appeared upto 21 days after the onset of 
the disease and others in which eruptions did not appear at any time during the clinical course. Furthermore, there may be a 
wide variety of intervals from kidney transplantation to VZV infection (including both primary infection and reactivation of 
VZV), ranging from 2 weeks to 11 years. Therefore, it should be kept in mind that kidney transplant patients are always at 
high risk of VZV infection, as early recognition and treatment of the disease improves its prognosis. Although the diagnosis 
of varicella pneumonia is generally made by PCR test of bronchoalveolar lavage fluid, our case experience suggests that the 
less invasive PCR test of sputum may be useful for rapid and accurate diagnosis. The efficacy of inactivated recombinant zos-
ter vaccine in immunocompromised individuals at high risk of reactivation of VZV also needs to be examined in the future.
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Introduction

Varicella, which often occurs in childhood, is characterized 
by an acute febrile vesicular rash with a favorable prognosis 
due to primary infection with varicella-zoster virus (VZV). 

Latent infection of VZV occurs in sensory nerve ganglia, 
and reactivation in elderly persons causes herpes zoster in 
the innervated area [1]. Early diagnosis and swift treatment 
are important for primary infection of adults or reactiva-
tion in an immunocompromised host because they are more 
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likely to be associated with organ lesions such as pneumo-
nia and central nervous system (CNS) infection, associated 
with a poorer prognosis [1]. However, several cases of VZV 
infection in immunocompromised hosts with a fatal outcome 
due to a delayed diagnosis because of the lack of typical 
vesicular eruptions at onset have been reported [2–4]. We 
experienced a living-donor kidney transplantation patient 
who had varicella pneumonia, meningitis and multiple cra-
nial nerve palsy due to reactivation of VZV. Polymerase 
chain reaction (PCR) of sputum supported the diagnosis of 
varicella pneumonia, and administration of acyclovir and 
glucocorticoid led to an almost complete recovery. In this 
case, early diagnosis was difficult because diverse symp-
toms/signs appeared prior to the typical skin eruption. In 
this report, we also conducted a literature review of kidney 
transplant patients who developed pneumonia or CNS infec-
tion caused by VZV, and divided them according to whether 
the eruption preceded or followed the organ lesions, and then 
compared them to identify any significant differences in their 
clinical features and outcome.

Case report

A 50-year-old man, who had undergone living-donor kidney 
transplantation for autosomal dominant polycystic kidney 
disease 2 years previously, was admitted to our hospital 
because of fever, wet cough, dyspnea, vesicles on the right 
external ear and diplopia. Renal function had been stable 
with immunosuppressive therapy including prednisolone 
5 mg/day, tacrolimus 1.5 mg/day (serum trough level 5.5 ng/
mL), and mycophenolate mofetil 1000 mg/day. He had been 
taking trimethoprim-sulfamethoxazole for the prevention of 
pneumocystis pneumonia. Eleven days prior to admission, 
fever and headache were noted, followed by right neck pain 
and earache. Five days before admission, wet cough, and 
dyspnea developed but chest computed tomography (CT) 
(3 days before admission) revealed only very small ground-
glass opacities in the middle lobe of the right lung with mild 
bronchial wall thickening. Levofloxacin was initiated, but the 
symptoms tended rather to deteriorate. On the day of hos-
pitalization, vesicles of the right external ear and diplopia 
appeared simultaneously. The diagnosis of VZV infection 
was made by Tzanck test of vesicles and VZV antigen test 
by immunochromatography.

On admission, body temperature was 38.6 °C, blood pres-
sure 111/88 mmHg, pulse rate 96/min, respiratory rate 12/
min,  SpO2 91% on room air, and consciousness clear. Physi-
cal examination showed no nuchal rigidity. Rhonchi were 
heard over the bilateral chest wall, and several vesicles were 
found around the right external ear. Neurological findings 
were remarkable for an abduction disorder in the right eye, 
right curtain sign, but there was no facial palsy indicating 

Ramsay-Hunt syndrome. Right recurrent nerve palsy and 
dysphagia were also observed by laryngoscopy and swal-
lowing videofluorography, respectively. Laboratory findings 
on admission are shown in Table 1. Mild leukocytosis with 
elevated C-reactive protein was remarkable. β-D glucan, 
cytomegalovirus antigen, and VZV-IgM (by enzyme immu-
noassay: EIA) were all negative but VZV-IgG was positive 
(Table 1). On admission, intravenous acyclovir adminis-
tration (500 mg q12h) was initiated for VZV infection in 

Table 1  Laboratory data of the present case on admission to our hos-
pital

Value Normal range

Blood count
 White blood cells (/μL) 11,800 3300–8800
 Neutrophil (%) 89 48–72
 Lymphocyte (%) 7.5 20–42
 RBC × 104 (/μL) 508 430–550
 Hb (g/dL) 15.0 13.5–17.0
 Ht (%) 43.1 39.7–51.0
 Plt × 104 (/μL) 13.7 13.0–35.0

Serum chemistry
 BUN (mg/dL) 24 8–22
 Cr (mg/dL) 1.56 0.60–1.00
 eGFR(mL/min/1.73 m2) 38.8 ≥ 60
 UA (mg/dL) 5.1 3.6–7.0
 Na (mEq/L) 129 135–149
 K (mEq/L) 3.9 3.5–4.9
 Cl (mEq/L) 93 96–108
 ALP (IU/L) 137 115–359
 γ-GTP (IU/L) 17 10–47
 AST (IU/L) 13 13–33
 ALT (IU/L) 8 8–42
 LDH (IU/L) 176 119–229
 T-Bil (IU/L) 1.4 0.3–1.2
 TP (g/dL) 6.1 6.7–8.3
 Alb (g/dL) 3.8 4.0–5.0
 Plasma glucose (mg/dL) 111 69–109
 HbA1c (%) 6.2 4.3–5.8
 CRP (mg/dL) 4.6 0.0–0.3
 IgG (mg/dL) 752 870–1700

Infectious findings
 VZV-IgM (EIA) 0.39 < 0.8
 VZV-IgG (EIA) 45.3 < 2.0
 β-D glucan (pg/mL) < 6.0 < 6.0
 CMV antigen Negative Negative
 Urinary Legionella antigen Negative Negative
 SARS-CoV-2 RT-PCR Negative Negative

Culture findings
 Blood Negative Negative
 Sputum Normal flora Negative
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addition to meropenem and levofloxacin for pneumonia, and 
the dose of mycophenolate mofetil was reduced to 500 mg/
day. Two days after admission, chest CT was performed 
again and revealed bilateral multiple patchy ground-glass 
opacities along the bronchi and mild bronchial wall thick-
ening, indicating atypical pneumonia (Fig. 1). Therefore, 
varicella pneumonia was suspected and he was isolated in a 

negative pressure room to prevent airborne infection. While 
sputum culture showed no pathogenic bacterial growth, a 
PCR assay for sputum showed a positive VZV-DNA quan-
tification of 5.0 × 105 copies/mL. Since it was confirmed that 
serum VZV-IgG was positive when renal transplantation was 
performed, the diagnosis of varicella pneumonia due to reac-
tivation of VZV was made. Eleven days after admission, cer-
ebrospinal fluid (CSF) test revealed pleocytosis with domi-
nant mononuclear cells (WBC 280/μL, mononuclear cell 
99.6%) with elevated protein level (173 mg/dL). Although 
VZV-DNA in the CSF was negative, VZV-IgG in the CSF 
was elevated over 12.8 by EIA (Table 2). Brain magnetic 
resonance imaging (MRI) on the 31st hospital day showed 
low signal nodular lesions on T2* weighted images of the 
brainstem and left parietal lobe surface, consistent with the 
site of symptoms (Fig. 2). The distribution of these lesions 
was atypical for a subclinical lacunar hemorrhage, particu-
larly that associated with atherosclerosis, and there was no 
evidence of aneurysm, encephalitis or cerebral infarction, 
which suggested a diagnosis of VZV meningitis and might 
be related to VZV vasculopathy in conjunction with the CSF 
findings. Methylprednisolone (1 mg/kg/day) was added on 
the 4th hospital day for severe pneumonia because of a tem-
porary increase in oxygen demand. Thereafter, the respira-
tory symptoms gradually improved by the 7th hospital day 

Fig. 1  Chest CT performed on 
2nd hospital day showed bilat-
eral ground glass opacities and 
bronchial wall thickening along 
the bronchi

Table 2  Laboratory data of cerebral spinal fluid on 11th hospital day

Value Normal range

Appearance Colorless, transparent
Opening pressure  (mmH2O) 170 50–180
Cell number (/μL) 280  < 5
Mononuclear cell (%) 99.6
Polynuclear cell (%) 0.4
Protein (mg/dL) 173 10–40
Sugar (mg/dL) 65 40–75
Plasma glucose (mg/dL) 113 69–109
CSF sugar/Plasma glucose 

ratio
0.57 > 0.6

Culture Negative Negative
VZV-IgG (EIA) > 12.8 < 0.20
VZV-DNA (copies/mL) < 2.0 × 102 < 2.0 × 102

Fig. 2  T2* weighted image 
of brain MRI performed on 
31st hospital day. There were 
low-intensity areas on the left 
frontal subcortex and the left 
side of the pons-medullary level 
brainstem, which suggested 
post-bleeding change (yellow 
arrows)
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and the dose of corticosteroids was gradually returned to 
the maintenance dose. The amount of VZV-DNA in sputum 
also gradually declined, and intravenous acyclovir admin-
istration was stopped on the 30th hospital day. However, 
improvement of the abducens nerve palsy and dysphagia was 
very slow, and inflammatory findings in the CSF persisted. 
So, additional therapy including methylprednisolone pulse 
therapy and oral valacyclovir administration was given on 
the 40th and 52nd hospital day respectively, which led to 
improvement of his symptoms and CSF inflammatory find-
ings. He was discharged on the 93rd hospital day without 
deterioration of renal function (Fig. 3).

Discussion

We experienced a case of VZV infection in a living-donor 
kidney transplant patient, in which multi-organ involve-
ment affecting lungs, meninges, cerebral blood vessels, and 
cranial nerves was noted. This case was characterized by 
the onset of the disease 11 days before the appearance of 
typical vesicles due to VZV infection, which hampered the 
early diagnosis. Since serum anti-VZV IgG antibodies were 
positive 2 years before admission, reactivation of VZV was 
considered to be the cause in this case. We searched the lit-
erature through MEDLINE/Pubmed from January 2000 to 
January 2020, using the following terms: [“renal transplanta-
tion” OR “kidney transplantation”] AND “varicella-zoster 
virus”, and case reports of adults with pneumonia or CNS 
infections. This review was divided according to the tim-
ing of the appearance of skin eruptions, i.e., cases in which 
eruption preceded or simultaneously appeared with organ 
lesions [5–12] (Table 3), and those in which no eruption was 
noted when symptoms started [2–4, 7, 11–16] (Table 4). We 
excluded case reports with insufficient clinical information.

VZV infection is preceded by pain and/or organ lesions, 
and in some cases eruptions may not appear. Pain at the 
involved site precedes the eruptions in 75% of herpes zoster 
[17]. It typically takes 2–3 days for a skin eruption to appear, 
but in some reports it was weeks [18]. There is also a sub-
type of herpes zoster called “zoster sine herpete” in which 
no skin rash appears [1]. Our literature review showed that 
there are cases in which eruptions appeared 2–21 days after 
the onset of the disease and those in which eruptions did 
not appear at any time during the clinical course [2–4, 7, 
11–16] (Table 4). In addition, there may be a wide variety 
of intervals from kidney transplantation to VZV infection, 
ranging from 2 weeks to 11 years [2–16] (Tables 3, 4). In 
our case, early recognition of VZV infection was difficult 
because there was an 11-day interval between the onset of 
symptoms and appearance of typical vesicular rashes and he 
showed a very stable clinical course for 2 years after kidney 
transplantation.

The usefulness of PCR test in the diagnosis of varicella 
pneumonia has recently been documented. Varicella pneu-
monia often occurs in adults with initial VZV infection, but 
rarely in those with VZV reactivation, which can be fatal 
in solid organ transplant patients [14].Early diagnosis and 
starting treatment without delay are important because the 
mortality rate is as high as 10–33% [19]. Real-time PCR test 
using bronchoalveolar lavage fluid (BALF) is reported to be 
useful for the early diagnosis of varicella pneumonia [20], 
and its sensitivity is higher than that of virus culture test [21, 
22]. While almost all reported cases of varicella pneumonia 
in which the infection of the virus in the respiratory tract was 
confirmed were proved by PCR test of BALF, a few cases 
have been diagnosed by the PCR test using sputum like the 
present case [23]. Since the sputum PCR test is less invasive 
than bronchoscopy, further cases using the sputum PCR test 
are expected to be accumulated.

Fig. 3  Clinical course in our 
case. The eruption had been 
preceded by fever and cough 
for several days. Symptoms 
improved with acyclovir and 
methylprednisolone pulse 
therapy, and VZV-DNA in 
sputum and cerebrospinal fluid 
cell counts decreased as well. 
MEPM meropenem, LVFX levo-
floxacin, ACV acyclovir, VACV 
valacyclovir, PSL prednisolone, 
mPSL methylprednisolone, 
VZV varicella-zoster virus, 
CSF cerebrospinal fluid, WBC 
white blood cell, CT computed 
tomography, MRI magnetic 
resonance imaging
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It may be effective to add corticosteroids to the standard 
treatment, acyclovir, for CNS infections caused by VZV 
infection. VZV causes various types of central nervous sys-
tem infection, aseptic meningitis, encephalitis, cerebellitis, 
myelitis, cranial nerve palsy such as Ramsay-Hunt syndrome 
and vasculopathy [24]. VZV affects any size of blood vessel 
and induces vasculopathy, which frequently causes infarcted 
lesions at the border between white matter and gray mat-
ter, and occasionally is associated with hemorrhagic lesions 
[24–26]. While it has been reported that initiating acyclo-
vir as early as possible at the onset improves the prognosis, 
some experts recommend the addition of corticosteroids for 
vasculopathy and Ramsay Hunt syndrome [24–27]. In our 
literature review, it was unclear whether the addition of cor-
ticosteroids was more effective or not because corticoster-
oids are rarely used for CNS infections in kidney transplant 
patients [2–16] (Tables 3, 4). In the present case, symptoms 
tended to improve with the initiation of corticosteroids, sug-
gesting that their addition may be beneficial for VZV men-
ingitis and cranial nerve palsy. However, this will have to be 
validated by accumulating more cases in the future.

Recently, it has been expected that an inactivated vac-
cine, recombinant zoster vaccine (RZV), may be effective 
for preventing herpes zoster due to reactivation of VZV in 
the immunocompromised host. The preventive effect of RZV 
on herpes zoster and postherpetic neuralgia is high at 90% 
or more in older adults (≥ 50 years) [28], and is prolonged 
[29]. It was approved also in Japan in 2018 for the preven-
tion of herpes zoster in persons over the age of 50 years. It 
can be used in immunocompromised hosts because of its 
inactivated nature. In a group undergoing autologous hemat-
opoietic stem cell transplantation, RZV vaccination reduced 
the incidence of herpes zoster by 68% after transplantation 
[30]. It has been reported that immunogenicity and safety 
were assured by RZV vaccination in patients after kidney 
transplantation with low rejection risk [31]. Based on these 
results, the American society of transplantation guidelines 
recommend that RZV vaccination can be considered not 
only before but also after kidney transplantation with a low 
risk of rejection [32]. Although RZV vaccination is now 
approved only in those 50 years or older, the efficacy of 
RZV in young immunocompromised hosts should also be 
investigated in future studies because young patients with 
kidney transplant are also at risk for reactivation of VZV.

We experienced a case of pneumonia, meningitis and 
multiple cranial nerve palsy due to VZV reactivation after 
living-donor kidney transplantation. In this case, organ 
lesions preceded the typical vesicular rashes resulting in 
a delay in the initiation of antiviral treatment. Noninvasive 
sputum PCR test instead of bronchoscopy seemed to be 
useful for the rapid and accurate diagnosis of varicella 
pneumonia. Our case suggests that in cases with atypical 

pneumonia, sputum PCR test for VZV might be useful 
even if typical vesicular rashes of VZV are absent. In the 
future, it will be necessary to further evaluate the effec-
tiveness of RZV to prevent reactivation of VZV in kidney 
transplant patients of all ages.
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