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A systematic review of herpes zoster
incidence and consensus

recommendations on vaccination in
adult patients on systemic therapy for
psoriasis or psoriatic arthritis: From the

Medical Board of the National
Psoriasis Foundation
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Background: Herpes zoster (HZ) incidence is linked to immunosuppression. Patients with psoriasis or
psoriatic arthritis (PsA) on systemic therapy might be at an increased risk for HZ.
Objective: To assess HZ risk in patients with psoriasis and PsA by systemic treatment and provide
recommendations regarding HZ vaccination.
Methods: A systematic literature search was performed for HZ in patients with psoriasis and PsA. HZ
vaccination guidelines were reviewed, and the medical board of the National Psoriasis Foundation made
consensus recommendations in psoriasis and PsA patients using graded evidence.
Results: In total, 41 studies met inclusion criteria. Systemic corticosteroids (strong, 1), tofacitinib (strong,
1), and combination therapy with biologic and conventional synthetic disease-modifying antirheumatic
drugs (weak, 2a) carry increased HZ risk while monotherapy does not. There is insufficient evidence to
determine risk with interleukin 12/23, 17, and 23 inhibitors or apremilast (weak, 2a). Recombinant zoster
vaccine is recommended for all psoriasis and PsA patients [50 years old and patients \50 years old on
tofacitinib, systemic steroids, or combination systemic treatment. Vaccination of patients\50 years old on
other systemic therapies may be considered on a case-by-case basis.
Limitations: There was significant heterogeneity between studies.
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Conclusion: HZ risk depends on disease severity and treatment class. Recombinant zoster vaccine should
be given to all psoriasis and PsA patients[50 years old and younger patients at increased risk. ( J Am Acad
Dermatol 2019;81:102-10.)
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CAPSULE SUMMARY

d Treatment of psoriasis and psoriatic
arthritis with systemic corticosteroids,
tofacitinib, and combination systemic
therapy increases risk of herpes zoster.

d The recombinant zoster vaccine should
be administered to all psoriasis and
psoriatic arthritis patients[50 years old
and to those\50 years old at increased
risk.
In the United States, her-
pes zoster (HZ) occurs in 2-4
healthy adults per 1000
person-years, with a lifetime
incidence of 10%-20%.1-7 HZ
has increased[4-fold in the
past 6 decades despite child-
hood varicella vaccination
and antiviral medications.1,3

Age and immunosuppres-
sion are known risk factors
for HZ, and there is high
incidence and severity in pa-
tients with HIV, bone

marrow or organ transplants, and hematologic ma-
lignancy.8-10

Immune-mediated inflammatory disease has been
linked to HZ, with an incidence ratio (IR) of 5.6-14.5
cases/1000 person-years in rheumatoid arthritis (RA)
and up to 16-91.5 cases/1000 person-years in sys-
temic lupus erythematosus.8,11 Hazard ratios (HRs)
are even higher for patients using corticosteroids and
those using biologics and conventional synthetic
disease-modifying antirheumatic drugs (DMARDs)
concurrently.11 However, psoriasis and psoriatic
arthritis (PsA) carry lower overall infection risk
compared with RA, and HZ rates might not be
comparable.12

Vaccination guidelines for HZ have recently
changed with the release of the recombinant zoster
vaccine (RZV), which is indicated in immunocompe-
tent individuals[50 years old.13 However, adminis-
tration in younger or immunosuppressed populations
is not standardized because of the lack of research
focused on these groups.

In the following update, a systematic literature
review was conducted to assess HZ incidence in
psoriasis and PsA by treatment modality and to
assess current HZ vaccination guidelines for psoria-
sis and PsA patients from key organizations. The
National Psoriasis Foundation (NPF) Medical Board
provides a consensus statement for HZ vaccination
in patients with psoriasis and PsA.
METHODS
A systematic literature review of the PubMed

database was performed for articles published during
January 1, 1957-June 1, 2018,
by using the following search
terms: ‘‘zoster,’’ ‘‘herpes zos-
ter,’’ ‘‘varicella,’’ ‘‘varicella
zoster virus,’’ and ‘‘shingles.’’
Each of these terms were
searched in combination
with search terms ‘‘psoriasis’’
and ‘‘psoriatic arthritis.’’
Randomized control trials
(RCTs), cohort studies,
caseecontrol studies, system-
atic reviews, and meta-
analyses were included. Case
reports, case series, literature reviews, and guidelines
were excluded. After reading the primary literature,
we includedadditional studies thatwerenot identified
through the initial PubMed term search. These addi-
tional studies included primary RCT data for guselku-
mab, tildrakizumab, risankizumab, ixekizumab,
secukinumab, brodalumab, and apremilast, which
did not yield results in the initial systematic search.

Two authors (Dr Baumrin and Dr Merola) read
reference abstracts to select studies that met inclu-
sion and exclusion criteria. Publications were
excluded on the basis of the content extracted from
independent review of the title, abstract, and manu-
script when applicable. Quality assessment was
performed by using the Newcastle-Ottawa scale for
observational studies and the Cochrane Risk of Bias
Tool for interventional studies. Points were awarded
for control of age and concomitant medication use.
Recommendations were developed, and the strength
and level of the supporting evidence for these
recommendations were graded according to pub-
lished guidelines (Table I).14 The results of the
systematic review and proposed recommendations
were sent to the NPF Medical Board for review and
voting. Member stakeholders (n = 31) were polled,
and the response rate was 42% (n = 13).
Recommendations underwent an iterative process
of revisions until agreed upon by 100% of voting
members.
RESULTS
In total, 29 studies met inclusion criteria from

systematic search, and 41 studies were included.



Abbreviations used:

CI: confidence interval
DMARD: disease-modifying antirheumatic drug
HR: hazard ratio
IL: interleukin
HZ: herpes zoster
IR: incidence ratio
NPF: National Psoriasis Foundation
OR: odds ratio
PHN: postherpetic neuralgia
PsA: psoriatic arthritis
RCT: randomized control trials
RZV: recombinant zoster vaccine
RA: rheumatoid arthritis
TNF-a: tumor necrosis factor-a
VZV: varicella zoster virus
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Overall HZ incidence
When controlling for treatment-related immuno-

suppression, psoriasis and PsA patients have a lower
HZ risk than RA patients, who carry an adjusted HR
of 1.65 (95% confidence interval [CI] 1.57-1.75) to
1.91 (95% CI 1.8-2.03), but a higher risk than that of
the general population.11 Psoriasis imparts an
increased risk of viral infections with exanthema,
with an adjusted HR of 3.63 (95% CI 2.08-6.34)
compared with healthy controls, independent of
systemic medications dispensed within 90 days of
infection.15 Patients with psoriasis and PsA have
higher rates of HZ (13.3 and 15.9 cases/1000 person-
years, respectively) compared with healthy controls
(8.5 cases/1000 person-years) when adjusted for age,
sex, and systemic medications.9 In a large cohort
study (n = 190,055), psoriasis patients (excluding
those whowere immunosuppressed) had a small but
increased HZ risk (odds ratio [OR] 1.08, 95% CI 1.05-
1.11).16 When stratified by disease severity,
moderate-severe psoriasis carries most of this risk;
mild psoriasis has been shown to have a similar
incidence as healthy controls.15,17

Conclusion. Psoriasis and PsA patients with high
disease severity have a mild increase in HZ risk
compared with the general population when con-
trolling for immunosuppressive effects of systemic
therapy (weak [strength 2A] conclusion based on
limited-quality evidence [level B]).

Biologic DMARDs
Tumor necrosis factor a (TNF-a). TNF-a

expression is a key immune response against viral
infections, including varicella zoster virus (VZV)
infection, and has been shown to inhibit VZV
replication and antigen expression in fibroblasts.18,19

In RA, TNF-a inhibitors are associated with VZV
infection, with an OR of 1.54 (95% CI 1.04-2.29) to
1.82 (95% CI 1.05-3.15) compared with standard
conventional synthetic DMARDs20,21; infliximab
carries the highest risk.22,23 HZ cases associated
with TNF-a inhibitors are more severe, with higher
rates of hospitalizations, multidermatomal zoster,
and postherpetic neuralgia (PHN).20,22,24

In contrast with RA, data on psoriasis and PsA do
not show a clear association between TNF-a in-
hibitors and HZ infection. In an Israeli cohort
(n = 95,941), psoriasis patients on etanercept, adali-
mumab, or infliximab had similar HZ rate ratios to
those on no systemic therapy after adjusting for age,
sex, psoriasis severity, Charlson Comorbidity Index,
corticosteroid use, and socioeconomic status.25

However, combination treatment with biologic
DMARDs and methotrexate increased risk, with an
incidence rate ratio of 1.66 (CI 1.08-2.57).25 The
incidence rate of HZ among patients taking TNF-a
inhibitors was similar to that seen among patients on
reference therapies (phototherapy, systemic ste-
roids, topical therapy, and immunomodulators other
than methotrexate) in the multicenter Psoriasis
Longitudinal Assessment and Registry.26

The IR of HZ with etanercept (13.9 [95% CI 0.3-
27.4] cases/1000 person-years) infliximab (19.3 [95%
CI 0-45.8] cases/1000 person-years), and adalimu-
mab (0 cases/1000 person-years) were not statisti-
cally different from those with methotrexate (17.0
[95% CI 10.6-23.4] cases/1000 person-years) and no
systemic therapy (4.6 [95% CI 4.3-5.0] cases/1000
person-years) in psoriasis patients (n = 22,300).27 In a
smaller study (n = 5889), there was no difference in
the adjusted IR between psoriasis patients treated
with biologic DMARDs and those treated with con-
ventional synthetic DMARDs, combination biologic
and conventional synthetic DMARDs, or no systemic
therapy.28

PsA patients (n = 3128) had an increased risk of
HZ (HR 2.37, 95% CI 1.32-4.22) in the setting of
combination conventional synthetic DMARD and
TNF-a inhibitor use compared with no systemic
therapy but had no increased risk in the setting of
either agent used alone.29 The time to an HZ event
was shorter for TNF-a inhibitors than conventional
synthetic DMARDs.29

Conclusion. TNF-a inhibitor monotherapy has
comparable HZ risk as that of conventional synthetic
DMARD monotherapy and no systemic therapy in
psoriasis and PsA. Combination therapy with TNF-a
inhibitors and conventional synthetic DMARDs in-
creases risk of HZ compared with either agent used
alone in psoriasis and PsA (weak [strength 2A]
conclusion based on limited-quality evidence [levels
A and B]).

Interleukin (IL) 12/23 inhibitor
(ustekinumab). Ustekinumab blocks IL-12 and



Table I. Quality of evidence to support recommendations*

Strength of recommendation Risk, benefit, and cost Quality level of evidence

1) Strong recommendation:
high-quality, patient-oriented
evidence

Benefit outweighs
risks and costs

A) Systematic reviews and meta-analyses, randomized
control trials with consistent findings, all-or-none
observational studies

2A) Weak recommendation:
limited-quality, patient-oriented
evidence

Benefits balanced with
risks and costs

B) Systematic reviews and meta-analyses with lower
quality studies or inconsistent findings, lower
quality clinical trials, cohort studies, case-controlled
studies

2B) Weak recommendation:
low-quality evidence

Uncertainty in benefits,
risks, and costs

C) Consensus guidelines, expert opinion, case series

*Table adapted from Robinson et al.14
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the downstream activation of T-cell helper 1 and
natural killer cell antiviral capabilities.30 In a pooled
RCT of ustekinumab for the treatment of psoriasis,
there was a single case of multidermatomal HZ out of
3117 patients followed for 3 years.31

In retrospective studies, ustekinumab use had an
HZ IR of 53.5 cases (95% CI 0-125.6)/1000 person-
years compared with an IR of 5.1-7.1 cases/1000
person-years with TNF-a inhibitor use; however, the
sample size for ustekinumab use in this study was
small (37 person-years).32 Likewise, in 63 patients
who underwent treatment with ustekinumab, there
was an IR of 32.3 (95% CI 3.9-116.8) cases/1000
person-years and an increased risk of HZ in those
treated with a rate ratio of 2.67 (95% CI 0.69-10.30),
which was higher than those for all other systemic
therapies but did not reach statistical significance.25

More recently, patients treated with ustekinumab in
the Psoriasis Longitudinal Assessment and Registry
had an elevated HR of 2.73 (95% CI 0.98-7.58)
compared with the reference population, but again,
the difference was not statistically significant.26

Conclusion. The HZ risk in psoriasis patients
treated with ustekinumab is not clear due to insuf-
ficient evidence; however, there was a trend toward
increased incidence in 3 studies (weak [strength 2A]
conclusion based on limited-quality evidence [level
B]).

IL-17 inhibitors. Data from 7 clinical trials of
ixekizumab for the treatment of psoriasis show no
cases of HZ in the intervention arms and 2 cases in
the placebo arms.33 Long-term safety of 11 trials
(n = 5689) with follow-up for 12,061.5 person-years
also reported no cases.34 In 3 clinical trials of
ixekizumab for PsA, dermatomal HZ was noted in
0.4% of patients.35 Secukinumab use had similarly
low rates of HZ (0.1%), compared with etanercept
(0.3%) and placebo (0.1%) use in 11 long-term safety
trials.36 There were no reported HZ cases in 6 clinical
trials for brodalumab for psoriasis and PsA.37
IL-23 (p19 subunit) inhibitors. In clinical trials
of guselkumab (VOYAGE 1 and 2), tildrakizumab
(reSURFACE 1 and 2), and risankizumab (UltIMMa 1
and 2) for the treatment of psoriasis, there were no
significant differences in the rates of HZ between the
drug groups and placebo or control groups.38-41

There was 1 case of HZ in the tildrakizumab group
(928 person-years) compared with 1 in the etaner-
cept group (153 person-years) and 0 in the placebo
group (219 person-years).40 Long-term safety data
for IL-23 (p19 subunit) inhibitors are not yet
available.

Conclusion. Clinical trials do not show evidence
of an increased risk of HZ in patients treated with IL-
17 or IL-23 inhibitors; however, long-term safety data
is limited (weak [strength 2A] conclusion based on
limited-quality evidence [level B]).

Targeted synthetic DMARDs
Tofacitinib. Tofacitinib is a selective Janus ki-

nase 1/3 inhibitor of the Janus kinaseesignal trans-
ducers and activators of transcription pathway,
which mediates cell growth, death, and immunity.
Through inhibition of interferon signaling and T-cell
function, tofacitinib reduces host immunity against
viral infections.42

Tofacitinib increases the risk of HZ in patients
with RA (n = 6192); patients on monotherapy have
an IR of 2.2 (95% CI 3.7-4.4) cases/100 person-
years, and those on combination therapy with
conventional synthetic DMARDs (4.4 cases/100
person-years) or corticosteroids (5.4 cases/100
person-years) have higher rates.43 This risk is dose
dependent, with a pooled OR of 2.10 (95% CI
0.83-5.34) for tofacitinib 5 mg twice a day and 3.01
(95% CI 1.15-7.87) for 10 mg twice a day compared
with placebo-control.32

Tofacitinib use carries a similar HZ risk in psoriasis
and PsA. RCT data of tofacitinib treatment for pso-
riasis indicate higher numbers of HZ cases in the
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intervention group (n = 12) than the placebo group
(n = 0), with 3 patients discontinuing the drug due to
VZV infection.44 A noninferiority trial with tofacitinib
(n = 3), etanercept (n = 2), and placebo (n = 0)
showed similar numbers of HZ cases.45

In a pooled analysis of psoriasis patients from the
tofacitinib working group (n = 3623), the HZ IR was
2.55 (95% CI 2.13-3.03) cases/100 person-years with
tofacitinib monotherapy and 0 cases/100 person-
years with placebo.42 In a Cox proportional-hazards
analysis, tofacitinib dose (HR 1.72, 95% CI 1.01-2.94),
prior biologic use (HR 1.72, 95% CI 1.15-2.59), and
Asian ethnicity (HR 2.92, 95% CI 1.73-4.92) were
associated with HZ.42

RCT data of tofacitinib treatment for PsA are
similar, with more HZ cases in the intervention
arms (n = 7) than the placebo arms (n = 0).46,47

Unlike psoriasis patients, all PsA patients were on
background conventional synthetic DMARD therapy
(69%-88% methotrexate) at the time of tofacitinib
treatment.

Conclusion. Tofacitinib increases HZ risk in pso-
riasis and PsA. Patients on tofacitinib have an IR 2-3
fold higher than patients on TNF-a inhibitors or
conventional synthetic DMARDs (strong [strength 1]
conclusion based on good-quality evidence [levels A
and B]).
Phosphodiesterase 4 inhibitors (apremilast).

There were no reported HZ cases in the long-
term safety data on the use of apremilast for the
treatment of psoriasis (ESTEEM 1 and 2 trials).48

Although, long-term safety data are not yet published
for PsA (PALACE 1, 2, and 3), no cases were reported
in phase 3 trials.49-51
Conventional synthetic DMARDs
Conventional synthetic DMARDs are standard

systemic medications that suppress the immune
system more broadly than biologic or targeted syn-
thetic DMARDs. When used in RA, methotrexate is
not associated with HZ,52 while corticosteroids have
reproducible and a dose-dependent risk of HZ.21,23

Similar findings have been demonstrated in other
autoimmune diseases.19,53

Psoriasis and PsA patients have a lower HZ risk (IR
6.9 cases/1000 person-years) than RA patients (12.7
cases/1000 person-years) on the same conventional
synthetic DMARDs.19 The incidence of HZ in psori-
asis and PsA patients using methotrexate, cyclo-
sporine, or acitretin monotherapy is not
significantly different than the incidence in those
using no systemic therapy in multivariate Cox
regression analysis.25-27 Corticosteroids are associ-
ated with HZ, with an HR of 2.4 (95% CI 2.10-2.73) to
3.32 (95% CI 0.98-11.16)19,27 and rate ratio of 1.09
(95% CI 1.08-2.57).25

In patients with PsA, use of conventional synthetic
DMARDs have an equivalent HZ risk as using no
systemic therapy, although combination therapy
with TNF-a inhibitors (HR 2.37, 95% CI 1.32-4.22)
or corticosteroids (HR 1.08, 95% CI 1.04-1.13) in-
creases risk.29

Conclusions. Compared with using no systemic
therapies, using conventional synthetic DMARDs
does not increase HZ risk for psoriasis and PsA
patients. Corticosteroid use (both alone and in com-
bination with conventional synthetic or biologic
DMARDs) increases HZ risk in psoriasis and PsA
(weak [strength 2A] conclusion based on limited-
quality evidence [levels B and C]).

Herpes zoster vaccination
Prevention of HZ infection is primarily achieved

through oral antiviral prophylaxis or vaccination.
Until recently, the only HZ vaccine available was the
live-attenuated VZV vaccine, Zostavax. In healthy
adults, the live-attenuated vaccine reduces the risk of
developing HZ by 51.3% and PHN by 66.5%.2

Efficacy declines with age, with 18% efficacy in
adults[80 years old.

The Advisory Committee on Immunization
Practice, Infectious Disease Society of America,
American College of Rheumatology, European
League Against Rheumatism, and the NPF recom-
mend the VZV vaccine in immunocompetent pa-
tients and in those on low-dose immunosuppression
(prednisone\20 mg/day, methotrexate\0.4 mg/kg/
week).13,54-57 These recommendations are based on
expert opinion supported by small observational
studies of the live-attenuated vaccine in patients
with rheumatologic disease.58-61 Although this vac-
cine is currently contraindicated during active bio-
logic DMARD treatment, no cases of HZ were
observed among the 633 patients in a cohort of
rheumatologic patients (n = 463,541) who received
the live-attenuated vaccine while on biologic
DMARDs.62

In October 2017, the US Food and Drug
Administration approved the nonlive recombinant
zoster vaccine (RZV), Shingrix, which utilizes the
VZV glycoprotein E and a novel adjuvant liposomal
delivery system.13 The Advisory Committee on
Immunization Practice published new guidelines in
2018 recommending the RZV in healthy adults
[50 years old and adults on low-dose immunosup-
pression (prednisone\20 mg/day).13 The RZV out-
performs the live-attenuated vaccine in healthy
adults, with 96.6% efficacy in adults aged 50-60 years,
97.4% efficacy in those aged 60-70 years, and 91.3%



Table II. Herpes zoster risk and vaccination recommendations by treatment modality

Systemic treatment Disease

Herpes zoster risk compared

with no systemic therapy

Grade of

conclusion Quality of evidence

RZV

vaccination

Tumor necrosis factor a
inhibitors

PsO, PsA = Weak, 2A A and B 1

Ustekinumab PsO Between = and \ Weak, 2A B 1
Interleukin 17 inhibitors* PsO, PsA = Weak, 2A B 1
Interleukin 23 inhibitorsy PsO = Weak, 2A B 1
Tofacitinib PsO, PsA \ Strong, 1 A and B 11
Apremilast PsO, PsA = Weak, 2A B 1
Conventional synthetic
DMARDs

PsO, PsA = Weak, 2A B and C 1

Corticosteroid PsO, PsA \ Weak, 2A B and C 11
Combination therapyz PsO, PsA \ Weak, 2A A and B 11

DMARD, Disease-modifying antirheumatic drug; PsA, psoriatic arthritis; PsO, psoriasis; RZV, recombinant zoster vaccine; 1, recommended;

11, strongly recommended.

*Ixekizumab, secukinumab, and brodalumab.
yGuselkumab, tildrakizumab, and risankizumab.
zConventional synthetic and biologic DMARDs.
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efficacy in those aged [70 years, and the RZV
remains 84.7% efficacious at 3 years.63,64 In the
prevention of PHN, RZV is 91.2% efficacious in
adults aged [50 years and 88.8% in those aged
[70 years.

Although immunocompromised patients were
excluded from the initial RZV studies,63,64 data are
emerging in special populations. RZV was safe and
immunogenic in 123 HIV patients with CD4 counts
ranging from 50 to[500 cells/mm3, with no vaccine-
related serious adverse events.65 In autologous he-
matopoietic cell transplantation, vaccination with
the RZV reduced HZ by 68.1% (95% CI 55.6%-
77.5%) and PHN by 89.3% (95% CI 22.5%-99.8%),
with no difference in serious adverse events
compared with the placebo group despite significant
immunosuppression.66,67

There are trials of RZV safety and efficacy in renal
transplant recipients on immunosuppression
(NCT02058589), solid tumor malignancy patients
on chemotherapy (NCT01798056), and lung trans-
plantation recipients (NCT03493776) that are
ongoing.

Recommendations. Live-attenuated VZV vac-
cine (Zostavax). The live-attenuated vaccine may be
given to psoriasis and PsA patients[50 years old on
no systemic therapy or on low-level immunosuppres-
sion (methotrexate\0.4 mg/kg/week or prednisone
\20mg/day). The live-attenuated vaccine should not
be given to psoriasis or PsA patients on a moderate-
high level of conventional synthetic DMARDs, bio-
logic DMARDs, or targeted synthetic DMARDs. If an
interruption in these medications is feasible, the live-
attenuated VZV vaccine may be administered (weak
[strength 2A] recommendation based on limited-
quality evidence [levels A, B, and C]).

RZV (Shingrix). The RZV is preferred to the live-
attenuated VZV vaccine in patients with psoriasis
and PsA. RZV should be administered to psoriasis
and PsA patients before initiation of systemic therapy
when possible but may be administered safely with
concurrent use of biologic DMARDs, targeted syn-
thetic DMARDs, and conventional synthetic
DMARDs.

The RZV should be given to all psoriasis and PsA
patients[50 years old and to patients\50 years old
on tofacitinib, systemic corticosteroids, or combina-
tion systemic therapy because these patients have an
increased HZ risk. The RZV may be considered in
psoriasis and PsA patients \50 years old on other
systemic therapies on a case-by-case basis after
individualized risk assessment (weak [strength 2A]
recommendation based on limited-quality evidence
[levels A, B, and C]).

Conclusion
Depending on their disease severity and type of

systemic therapy, patients with psoriasis or PsA have
variable HZ risks (Table II). Patients with mild
psoriasis on no systemic therapy have a similar risk
as the general population; psoriasis and PsA patients
on tofacitinib, systemic corticosteroids, or biologic
and conventional synthetic DMARD combination
therapy have a 1.5e3-fold increased likelihood of
HZ. The quality of evidence is overall limited due to
the heterogeneity of studies with conflicting results.
Despite this variability, the RZV is safe, effective, and
should be administered to all psoriasis and PsA
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patients [50 years old, regardless of systemic
therapy, and those \50 years old on tofacitinib,
systemic corticosteroids, or combination systemic
therapy.

We would like to acknowledge all members of the
Medical Board of the National Psoriasis Foundation for
voting to establish consensus recommendations.
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