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Abstract

Herpes zoster (i.e. shingles) is a widespread infec-
tious disease caused by reactivation of the varicella-
zoster virus. Although the cutaneous manifestation 
of the disease is the most common, shingles is 
also associated with numerous complications, e.g. 
neurological, including postherpetic neuralgia. It is 
estimated that one-third of the general population 
will develop herpes zoster during their lifetime, and 
the incidence in solid organ recipients is even higher. 
What is more transplant recipients are more likely to 
suffer from severe complications of the disease. The 

most effective method of preventing herpes zoster 
is vaccination. The only vaccine recommended and 
available in Poland is recombinant adjuvanted zoster 
vaccine. Its safety and effectiveness were demon-
strated in both the general adult population and solid 
organ recipients. 
In this article, we present the position of experts in 
transplantation and infectious diseases on herpes 
zoster prevention in the solid organ transplant recipi-
ent population. The group includes kidney, liver, lung, 
and heart recipients.
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Recommendations for herpes zoster 
prevention in solid organ transplant 
recipients in Poland

INTRODUCTION

ETIOLOGY AND PATHOGENESIS
Herpes zoster (HZ, i.e. shingles) is an 

infectious disease caused by reactivation of 
the varicella-zoster virus (VZV, currently de-
scribed as Human Herpesvirus-3 — HHV-3). 
The primary VZV infection, usually in the 
form of chickenpox, most commonly affects 
children. The primary disease occasionally oc-
curs as an intrauterine infection or as a result 
of live zoster vaccination [1]. In the further 
course of the infection, when the immunity to 
VZV is established, the virus spreads along 
sensory neurons to the dorsal root ganglia. The 

infection then progresses to a latent form [2]. 
In immunocompromised or elderly patients, 
due to immune response disabilities, latent 
VZV infection reactivation may occur. The 
10-year recurrence rate reaches up to 10% [3]. 
The virus travels antegradely to the skin nerve 
terminals and accesses epithelial cells causing 
clinically active herpes zoster [1, 4–5].

RISK FACTORS
The additional risk factors for developing 

herpes zoster are age ≥ 50 years, immunodefi-
ciency (immunosuppression, human immuno-
deficiency virus [HIV] infection, malignancies, 
solid organ or hematopoietic stem cell trans-
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plantation), and additional comorbidities (e.g. 
cardiovascular disease, chronic liver disease, 
chronic kidney disease, chronic obstructive 
pulmonary disease, autoimmune diseases: sys-
temic lupus erythematosus or rheumatoid ar-
thritis, diabetes mellitus, inflammatory bowel 
disease, depression, bronchial asthma, physi-
cal trauma [e.g. surgery], COVID-19). The 
highest incidence rates apply to patients with 
hematological malignancies and patients with 
solid organ tumors (e.g. lung cancer). What is 
more, elderly patients with cancer have a 1.2–
2.4-fold higher risk of developing HZ than 
those without malignancy [6–8]. 

EPIDEMIOLOGY
There is no obligation to report herpes 

zoster incidents in Poland; therefore, the exact 
number of cases is not known. Worldwide, the 
incidence of herpes zoster ranges from 1.2 to 
3.4 cases per 1000 people per year. What is 
more, the incidence increases to 3.9–11.8 per 
1000 people for people over 65 years of age. 
Most (95–97%) of the adult population is 
VZV-IgG-positive. Thus, it is estimated that 
one-third of the worldwide general population 
will develop herpes zoster during their lifetime 
[9].

CLINICAL MANIFESTATIONS 
AND COMPLICATIONS OF HERPES ZOSTER

Herpes zoster usually begins with prodro-
mal non-specific symptoms such as hypersen-
sitivity, itching, burning, or pain of the skin. 
It is followed by a vesicular rash along corre-
sponding dermatomes (one or two unilateral 
dermatomes innervated by the same sensory 
nerve). The vesicles filled with serous content 
containing VZV particles transform into scabs 
within 2–4 weeks [10–11]. The rash most often 
develops on the trunk (in one-third it is located 
on the upper part of the trunk) [12]. In rare 
cases, the lesions may affect ≥ 3 dermatomes 
(disseminated form). Other manifestations are 
less common and are associated with severe 
course and complications. It is estimated that 
8–20% of patients suffer from zoster ophthal-
micus caused by reactivation of latent VZV in 
the trigeminal ganglion. The viruses spread 
through the ocular nerve causing lesions on 
the skin of the upper eyelid, the conjunctiva, 
and on the cornea itself. A possible complica-
tion of this form of the disease is painful ulce-
ration that can lead to loss of eyesight [13]. 

Another form of herpes zoster is herpes 
zoster oticus involving the auricle (painful le-

sions on the earlobe), external auditory canal, 
or tympanic membrane. The possible compli-
cation of this form of the disease is hearing loss 
or persistent tinnitus. In rare cases, it manife-
sts as Ramsay-Hunt syndrome which is defined 
by a triad of symptoms including unilateral ear 
pain, vesicles in the external auditory canal, 
and facial nerve palsy [14]. HZ is not always 
associated with visible skin lesions, e. g. the 
visceral zoster (presenting as abdominal pain, 
elevated liver enzymes, and hyponatremia 
often without visible skin lesions) may present 
with delayed or absent rash. 

The most common symptom of herpes zo-
ster is pain, which can be of inflammatory or 
neuropathic origin. The acute phase of pain 
lasts up to 30 days and the subacute phase 
30–90 days. However, the most common long-
-term complication is chronic pain — post-her-
petic neuralgia (PHN) defined as pain lasting 
for longer than 3 months. It is estimated that 
even up to 40% of patients may experience 
pain six months after the disease and 20% 
after 1 year. The incidence of PHN increases 
in the elderly patients to 60–70% [15]. This 
pain is most likely related to post-herpetic tis-
sue damage and significantly affects patients’ 
quality of life [16–18]. 

A recent publication identified also an 
increased incidence of myocardial infarction 
within the 30 days following herpes zoster. The 
additional risk factors described were previo-
us history of myocardial infarction, male sex, 
age ≥ 50 years, history of heart failure, periphe-
ral vascular disease, HIV infection, previous ce-
rebrovascular incident, and renal disease [19].

THE COURSE OF HERPES ZOSTER AFTER 
SOLID ORGAN TRANSPLANTATION

The incidence rates of herpes zoster in 
immunocompromised or immunosuppressed 
patients are significantly higher in comparison 
to the age-adjusted healthy population [20]. 
That higher incidence is associated with re-
duced cellular immunity; thus, the viral repli-
cation is not inhibited properly, which causes 
susceptibility to VZV replication [21]. 

Several studies including patients after 
solid organ transplantation (SOT) demon-
strate that the organ recipient population 
is at exceptional risk of developing HZ, in-
cluding the severe, complicated, recurrent, 
and disseminated form. It is estimated that 
the herpes zoster incidence in adult SOT reci-
pients is approximately 8–11% during the first 
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4 years post-transplantation [37]. In a cohort 
study, in 1077 eligible SOT recipients, the co-
hort-specific HZ incidence rate was 22.2 per 
1000 patient-years (0.95 CI, 18.1–27.4). The 
highest HZ incidence was observed in heart 
transplant recipients (40.0 per 1000 patient-
-years [PY][95% CI, 23.2–68.9]) [22]. What is 
more, another study by Klo MML et al. inc-
luding 1033 SOT recipients, indicated that, in 
addition to heart recipients, lung recipients are 
also at significant risk of HZ and its complica-
tions (38.8 per 1000 PY). In the case of older 
recipients, the lack of CMV (cytomegalovirus) 
prophylaxis and inductive therapy with anti-
-thymocyte globulin (ATG) were also shown 
as additional risk factors for HZ incidence 
after SOT [23]. The incidence of HZ in ortho-
topic liver transplantaion (OLTx) recipients is 
comparable between countries, ranging from 
about 16.3 to 22.7 per 1000 PY [24]. As with 
the above, the incidence of HZ in kidney re-
cipients does not differ substantially between 
developed countries and ranges from 24.4 to 
28.0 per 1000 PY [25].

The disseminated, ophthalmic, and facial 
form of HZ with the involvement of multiple 
dermatomes is more frequent in SOT reci-
pients. Such complications as PHN, ocular 
complications (keratopathy, episcleritis, iritis, 
monocular blindness), cranial nerve involve-
ment, or encephalitis occur on average in 31% 
[39% of heart transplantation (HTx), 47% of 
lung transplantation (LuTx), 20% of OLTx, 
20% of kidney transplantation (KTx)]  [23, 26]. 

VACCINATION AGAINST HERPES ZOSTER 
— SAFETY AND EFFECTIVENESS

The most effective method of preventing 
herpes zoster and its complications is vaccina-
tion; however, it is not intended for post-expo-
sure prophylaxis or HZ treatment. Currently, 
two vaccines against herpes zoster are registe-
red in the European Union (EU):

 • live, attenuated herpes zoster vaccine (Zos-
tavax, ZVL): registered in the USA and EU 
in 2006, currently unavailable in Poland. It 
is given subcutaneously in one dose. It can 
only be administered to immunocompetent 
individuals (healthy adults 50 years or old-
er) as it contains replication-competent vi-
ruses. The efficacy in HZ prevention is 51%, 
and PHN prevention is 67% in an average 
3-year post-vaccination follow-up [27]

 • recombinant, adjuvanted zoster vaccine 
(Shingrix, RZV): subunit vaccine containing 

recombinant glycoprotein E in combination 
with adjuvant (AS01B) to boost the immune 
response. Currently, it is the only recombi-
nant vaccine available in Poland (registered 
in the EU in 2018, in Poland in 03.2023) for 
the prevention of herpes zoster and post-her-
petic neuralgia in patients ≥ 50 years of age 
and those aged ≥ 18 years with increased risk 
of developing HZ. It is also preferred over 
the Zostavax vaccine. The vaccination sched-
ule includes the intramuscular administra-
tion of 2 doses within 2–6 months.

The efficacy of the RZV vaccine is 
very high. It has been shown to reduce the 
risk of developing herpes zoster by 97.2% 
in adults ≥ 50 years of age and by 89.8% in 
adults over 70 years of age in 3-year follow-
-up. Moreover, vaccination with RZV decre-
ased significantly the risk of PHN by 91.2% in 
people aged ≥ 50 years and by 88.8% in pe-
ople aged ≥ 70 years [28, 29]. Vaccination also 
substantially reduced the duration of HZ-as-
sociated pain, its intensity, and the amount of 
used analgesic medications [30]. Recently pu-
blished data have also shown a reduction in the 
likelihood of myocardial infarction in patients 
aged ≥ 50 years after vaccination against herpes 
zoster [19].

Most adverse reactions (AEs) after RZV 
vaccination were described as mild to modera-
te in intensity (such as fatigue or myalgia) with 
a median duration of 3 days. The incidence 
rate of severe AEs or death was similar to the 
placebo group [28, 29]. Immunization was as-
sociated with long-term protection, as demon-
strated in 6-year follow-up. Specific antibody 
titer was shown to be 7.3-fold higher at month 
72 post-vaccination, and the gE-specific cell-
-mediated immune response was 3.8-fold hi-
gher than the pre-vaccination value [31].

It is not necessary to confirm serological 
VZV-IgG status before vaccination against 
herpes zoster. The vaccine can be given to pa-
tients vaccinated against VZV in the past. In 
case of acute HZ, vaccination should be post-
poned for 12 months. There are no data on the 
requirement for booster doses.

VACCINATION AGAINST HERPES ZOSTER 
IN SOLID ORGAN TRANSPLANT RECIPIENTS

In SOT recipients, the immunosuppressi-
ve treatment causes a reduced B and/or T lym-
phocyte reaction; therefore, the humoral and 
cellular response to vaccination is suboptimal 
implying the insufficiency of specific immuni-
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ty. The ultimate response to vaccination after 
transplantation depends also on many factors, 
such as the type and dosage of immunosup-
pression, the age of the recipient, or additional 
comorbidities. What is more, the antibodies 
produced after vaccination tend to disappear 
more rapidly in this group of patients; however, 
antibody titers before transplantation are a pre-
dictor of antibody titers after the procedure. 
The timing of vaccination appears to determine 
the crucial role of the immunization process, 
and it should ideally be carried out during the 
pre-transplantation waiting period (ZVL or 
RZV). Most vaccines appear to be safe in SOT 
recipients; however, live attenuated vaccines 
are contraindicated after transplantation due to 
the risk of developing vaccine-induced disease, 
and they should be given at least 4 weeks before 
transplantation. On the other hand, the safety, 
immunogenicity, and efficacy of the recombi-
nant, adjuvanted vaccine have been demonstra-
ted in groups at increased risk of developing 
HZ: autologous hematopoietic stem cell trans-
plantation (HSCT) recipients (vaccine efficacy 
[VE] of 68.2%), patients with solid or hema-
topoietic malignancies (VE of 87.2%), those 
infected with HIV or after solid organ trans-
plantation. The serious AEs ratio is compara-
ble between placebo and RZV recipients (risk 
ratios ranged from 0.79 to 1.99) [25, 32–38].

Moreover, long-term HZ prevention in 
autologous HSCT has been shown, as immu-
nogenicity was sustained up to 10 years after 
vaccination [39].

KIDNEY TRANSPLANT RECIPIENTS (KTRS)
Research into the efficacy and safety of re-

combinant adjuvanted vaccines against HZ in 
renal recipient populations is emerging in the 
literature. A phase III study investigating 
the safety and immunogenicity of two doses of 
RZV in KTRs (aged ≥ 18 years) showed hu-
moral responses at month 2 (anti-glycoprotein 
E antibody geometric mean concentrations of 
19163.8 mIU/mL) that persisted until month 
13 (8545 mIU/mL). The antibody titers were 
significantly higher than pre-vaccination base-
line levels and significantly higher than in the 
placebo group. What is more, cellular-media-
ted immunogenicity was measured, and the 
study objectives were met (vaccine response 
rate [VRR] in the RZV group was 80.2% at 
month 2). No clinically relevant safety concerns 
were identified as the vaccinated KTR group 
reported mild to moderate AEs, such as myal-
gia, shivering, and fever with a median duration 

of ≤ 4 days [34]. Another study carried out by 
Lindemann et. Al. showed that RZV is asso-
ciated with the strongest vaccination-induced 
cellular immunity against the VZV gE peptide. 
The responses measured with interferon-gam-
ma ELISpot after stimulation with a gE pepti-
de after the second dose of vaccine were 8-fold 
and 4.8-fold higher than the response before 
vaccination and after the first dose, respective-
ly [40]. Similar results regarding increased cel-
lular and humoral responses after RZV were 
shown in a cross-sectional study by Roch et. Al. 
on 39 immunosuppressed KTRs [41].

A matter of great concern Is the poten-
tial vaccine-induced allograft rejection. In the 
mentioned study, no difference was observed 
in terms of rejection between the placebo and 
RZV. No biopsy-proven rejection was obse-
rved in first 30 day post-vaccination. A total 
of 11 rejection processes were recorded (4 in 
RZV, 7 in the placebo group), of which 1 was 
in the RZV group and 4 in the placebo gro-
up in KTRs with low rejection risk based on 
PRA/cPRA (PRA/cPRA, 0–19%). Allograft 
function was similar in both groups in long-
-term follow-up [34].

RZV was also shown to be safe and ef-
fective in VZV-seronegative SOT patients and 
may be considered as prevention against pri-
mary VZV infection [42].

There are several ongoing clinical studies 
investigating ZVL administered before re-
nal transplantation.

LIVER TRANSPLANT RECIPIENTS
Herpes zoster remains a risk factor for 

chronic liver disease (CLD) decompensation. 
Although the probability of HZ occurrence 
in CLD patients is similar to the general po-
pulation, it significantly increases after liver 
transplantation and as a result of the associa-
ted immunosuppression. Therefore, the Ad-
visory Committee on Immunization Practices 
(ACIP) recommends vaccination against HZ 
in the pre-transplantation period in patients 
aged ≥ 50 years (RZV is preferred). As CLD 
severity progresses, vaccine efficacy declines, 
thus for optimal immune response, vaccines 
should be ideally administered early in the di-
sease course. The overall incidence of HZ in 
liver recipients in the first year after transplan-
tation is around 6%, increases up to 12% in 
10-year follow-up, and is lower than in other 
SOT recipients. No HZ risk factors, attributed 
specifically to liver transplantation, were iden-
tified in multivariate analysis [Ref?] .  Serious 
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complications such as visceral dissemination, 
cranial nerve involvement, or death are un-
common after OLT, but patients may suffer 
from long-lasting PHN with a significant de-
crease in the quality of life [43]. Vaccinations 
against HZ in liver recipients turned out to be 
safe and effective. In the post-transplantation 
period, ZVL vaccines are contraindicated, and 
RZV is the vaccine of choice [44, 45].

LUNG AND HEART TRANSPLANT RECIPIENTS
The lung and heart transplant recipient 

are at very high risk of herpes zoster and its 
complications. The data describing the safety 
and efficacy of the HZ vaccines are, however, 
limited. In a recently published study, the im-
munogenicity and safe profile of RZV in LuTx 
recipients (aged ≥ 50 years, > 90 days after 
LuTx, VZV-IgG-seropositive) was presented. 
There was an increase in the percentage of 
VZV gE-specific CD4+T cells from a median 
of 85 CD42+ T cells per 106 CD4 T cells (IQR: 
46–180) before vaccination to a median of 
361 CD42+ T cells per 106 CD4 T cells (IQR: 
146–848; p < 0.0001) after the second dose 
of vaccine. During the follow-up, mostly local 
AEs were reported (tenderness at the injec-
tion site, redness and swelling; all were self-li-
miting). Several severe AEs (respiratory failu-
res, death, and graft rejection) were observed; 
however, due to a long interval between AEs 
and RZV immunization, these episodes were 
classified as unrelated to vaccination [46].

The data concerning heart transplant re-
cipients are limited. Several single-center stu-
dies have been performed; however, efficacy 
was not evaluated. Vaccination with RZV in 
HTx recipients was well tolerated. Reported 
AEs were mostly mild and local (arm soreness, 
swelling).  There was no evidence of an incre-
ased allograft rejection ratio [47]. The efficacy 
of vaccination against HZ before transplanta-
tion was, however, suggested as a decrease in 
the clinical development of HZ was observed 
[48] [Unclear sentence].

RECOMMENDATIONS FOR THE USE OF 
HERPES ZOSTER VACCINES IN SOLID ORGAN 
TRANSPLANT RECIPIENTS IN POLAND

1. All adult (≥18 years of age) solid organ 
transplant recipients should be vaccinated 
against herpes zoster. 

2. All adult (≥ 18 years of age) candidates 
qualified for organ transplantation should 
be vaccinated against herpes zoster before 

transplantation. If possible, the vaccine 
should be administered when the primary 
disease is stable. The recombinant adju-
vanted vaccine is recommended.

3. The recombinant adjuvanted vaccine is 
recommended in the post-transplantation 
period. The live, attenuated VZV vaccine is 
contraindicated after organ transplantation. 

4. Two RZV doses are necessary, regardless 
of previous history of herpes zoster, VZV 
vaccination, and VZV-IgG status.

5. In patients not vaccinated before trans-
plantation, the first dose of RZV is recom-
mended at least 3–6 months after trans-
plantation. The second RZV dose should 
be administered 2–6 months after the first. 
No booster doses are recommended.

6. Currently, it is not recommended to per-
form serological or cellular response tests 
to assess response to vaccination against 
herpes zoster.

7. Vaccination may be administered during 
antiviral treatment or prophylaxis.

8. RZV can be administered concomitantly 
with other vaccines; however, at different 
anatomic sites. If possible, administration of 
the second vaccine should be postponed due 
to post-vaccination adverse events overlaps.

9. Before vaccination, providers should coun-
sel patients about expected local and sys-
temic adverse events. It is not recommended 
to take antipyretic or analgesic medications 
prophylactically before vaccination.

10. The only permanent contraindication to 
herpes zoster vaccination is hypersensitiv-
ity to any component of the vaccine or seri-
ous AEs following the previous dose.

11. Short-term prophylaxis with acyclovir or 
valacyclovir is recommended for organ re-
cipients who are HSV and VZV seroposi-
tive and not receiving CMV prophylaxis.

12. If herpes zoster occurs after organ trans-
plantation, the RZV dose should be ad-
ministered at least 1 year after the incident.

13. Herpes zoster vaccines should be widely 
available to all patients qualified for solid 
organ transplantation as well as to or-
gan recipients.
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