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ABSTRACT
Objectives This study aimed to evaluate the prevalence 
and incidence of herpes zoster (HZ) events and describe 
its associated factors in a study of patients with SLE.
Methods 491 consecutive SLE participants were 
screened for HZ events using a patient- reported 
questionnaire to capture outcomes on pain and 
other characteristics associated with HZ events. 
Sociodemographic, clinical and laboratory measures were 
also analysed, and time- dependent Cox regression survival 
analyses were performed to investigate factors associated 
with HZ events.
Results Prevalence of HZ was 30.5%, incidence was 
14.3 cases per 1000 person- years. Lymphopenia and 
glucocorticoid dosing were significantly associated with 
HZ events.
Conclusions HZ is highly prevalent in SLE, which may be 
linked to disease- related and treatment- related effects on 
cellular immunity. Our results suggest that the presence 
of certain risk factors may be useful to allow identification 
of patients at risk of HZ and improve its management in 
patients with SLE.

INTRODUCTION
Herpes zoster (HZ) is caused by the reactiva-
tion of latent varicella- zoster virus (VZV) in 
patients that may have experienced an expo-
sure up to decades prior.1 The infection can 
manifest as an acute painful vesicular rash 
that presents in a dermatomal pattern and 
can be followed by a persistent postzoster 
pain (postherpetic neuralgia).1 HZ and 
the occurrence of postzoster pain have also 
been shown to have significant impacts on 
healthcare costs,2 3 loss of productivity4 5 and 
patients’ health- related quality of life.6 7

Recurrent infection is most commonly seen 
in elderly and immunocompromised popu-
lations—including patients with malignan-
cies,8 9 acquired immune deficiency syndrome, 
autoimmune diseases such as rheumatoid 
arthritis9–12 and SLE).9 13 14 In the general 
population, HZ incidence ranges between 1.2 
and 4.9 cases per 1000 person- years.15 16 In 
comparison, the incidence is increased sixfold 
in SLE, where the incidence ranges from 6.4 
to 37.7 cases per 1000 person- years.13 14 Across 

all age groups in SLE, an age- adjusted HZ 
incidence rate has been shown to be 12 cases 
per 1000 patient- years.1

HZ incidence has been attributed to 
declining VZV- specific cell- mediated immu-
nity.17 As a result, it would also explain the 
increased incidence in SLE, where patients 
have been shown to have abnormal T cell 
mediated cytotoxicity and suppression of 
cellular immunity from both disease activity 
and immunosuppressive therapies, including 
glucocorticoids.18 Other risk factors for 

Key messages

What is already known about this subject?
 ► Higher prevalence and incidence of herpes zoster 
(HZ) events are present in patients with SLE com-
pared with the general population—thought to be 
a result of differences in cell- mediated immunity. 
Certain risk factors have been identified in the lit-
erature, including disease activity and immuno-
suppressive therapies, though findings have been 
inconsistent.

What does this study add?
 ► This study assesses the prevalence and incidence of 
HZ events in a lupus cohort using data from a novel 
questionnaire developed to assess patient- reported 
outcomes on characteristics related to HZ events, 
including pain, vaccination status, hospitalisations, 
treatments, complications of HZ events and onset 
after SLE diagnosis.

 ► A significant association exists between the develop-
ment of HZ events in patients with SLE and lympho-
penia, as well as glucocorticoid dosing.

How might this impact on clinical practice or future 
developments?

 ► The identification of associated factors from this 
study will allow targeted screening of patients at 
higher risk to allow for earlier diagnosis and im-
proved management of HZ events in patients with 
SLE.

 ► Furthermore, risk factors identified give insight into 
the pathophysiology behind opportunistic infections 
in SLE and may allow improved treatment modali-
ties, as well as a more complete understanding of HZ 
events in patients with SLE.
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developing HZ in patients with SLE have been studied, 
though findings have been inconsistent.19–21 In this study, 
we aimed to evaluate the prevalence and incidence of HZ, 
and describe its associated factors in a study of patients 
with SLE. We also determined patient- reported outcomes 
on pain and other characteristics related to HZ events 
based on a questionnaire developed for this study.

METHODS
Study design and patient selection
In this prospective cross- sectional study, a patient- reported 
questionnaire was developed by the Toronto Lupus Clinic 
(figure 1) to investigate HZ events in patients with SLE, 
capturing items related to patients’ demographics, HZ 
symptoms, onset, recurrence, vaccinations or hospitali-
sations related to HZ, and other factors associated with 
HZ events. This questionnaire was distributed to patients 
visiting the clinic between May 2016 to November 2018. 
All patients fulfilled ≥4 of the American College of Rheu-
matology (ACR) revised criteria for the classification 
of SLE, or 3 ACR criteria and a typical biopsy lesion of 
SLE.22 All patients provided informed written consent for 
participation in this study.

Patient assessment
SLE Disease Activity Index 2000 (SLEDAI- 2K, SLEDAI- 2K 
glucocorticoid index (SLEDAI- 2KG), and the Systemic 
Lupus International Collaborating Clinics/ACR Damage 
Index (SDI) were determined for each patient.23–25 The 
clinical variables evaluated in this study were SLEDAI- 2K 
scores at each visit, SDI scores at each visit, presence of 
fibromyalgia within the past 6 months and SLEDAI- 2K 
manifestations at each study visit.24 25 SLE clinical pheno-
types were stratified based on the nine organ systems 
of SLEDAI- 2K, including skin (skin rash, alopecia 
and mucosal ulcers), central nervous system (seizure, 
psychosis, organic brain syndrome, cranial nerve involve-
ment, visual disturbance, lupus headache, cerebrovas-
cular accident and vasculitis), musculoskeletal (MSK) 
(arthritis and myositis), renal (proteinuria, hematuria, 
pyuria and urinary casts), serosal (pleuritis and pericar-
ditis), haematological (leucopenia and thrombocyto-
penia), immunological (low complements and positive 
anti- dsDNA antibodies), and constitutional (fever) symp-
toms.25 Other variables included age, gender, ethnicity, 
demographic characteristics such as disease duration, age 
at SLE diagnosis, SLE disease duration at first HZ event 
and recurrent HZ events.

Statistical methodology
Description of cohort and HZ events
Patients were classified based on the presence of HZ 
symptoms over the duration of the study. Demographic, 
clinical and laboratory data for patients with and without 
HZ events, at their first visit to clinic, were described using 
mean±SD and count (percentage) to represent contin-
uous and categorical variables, respectively. The inci-
dence rates for the first and all HZ events were calculated 

using follow- up person- years from the patients’ first clinic 
visit to the date of survey completion. The CI of the inci-
dence rate was estimated based on the assumption that 
the number of events occurring in a fixed interval of time 
follow a Poisson distribution. A Kaplan- Meier curve was 
created for the cumulative probability to first HZ event 
with 95% CIs and number of patients at risk over time.

Association between demographics, clinical and laboratory 
variables with HZ events
Three time- dependent survival analyses were performed 
to investigate factors associated with first or recurrent 
HZ events. The same variables were included in all three 
models: the first model with SLEDAI- 2K, the second 
model with SLEDAI- 2KG and a third model focused on 
studying the association with nine organ systems based 
on SLEDAI- 2K. SLEDAI- 2K and SLEDAI- 2KG were 
completed at each clinical visit including the visit of the 
questionnaire fulfilment, while the SDI was performed 
annually. Counting process survival data were constructed 
for the three time- dependent Cox regressions (for the 
first event and repeated events). This was calculated from 
the date of first visit to the date of the first HZ event, or 
until the most recent visit for which the patient remained 
HZ- free. Explanatory variables in the models were 
included based on clinical relevance and literature review. 
Variables with potential collinearities were not included 
into the same regression model; these included the indi-
vidual SLEDAI- 2K organ systems, as well as SLEDAI- 2K 
scores and glucocorticoid dosing in the SLEDAI- 2KG 
model. A stepdown variable selection method was used 
in the multivariable model- building process; variables 
with highest p values were selected out using the Akaike 
Information Criterion as the model fitting statistic. The 
collinearities between total SLEDAI- 2K Score and three 
relevant laboratory tests, including leucopenia, neutro-
penia and lymphopenia were assessed and demonstrated 
low correlations. As a result, the positive or negative labo-
ratory results were entered into the three multivariable 
regressions as binary covariates.

The counting process model for recurrent data in 
survival analysis was used, where each HZ event was 
assumed to be independent and the subject contributes 
to the risk set if the subject was under observation at the 
time the event occurred.26 All analyses were performed in 
SAS V.9.3 with statistical significance deemed to be under 
0.05.

RESULTS
Cohort characteristics
Over the duration of the study, from May 2016 to November 
2018, there were a total of 956 patients that attended the 
Toronto Lupus Clinic; each of them was approached to 
participate in the study. Of those, 491 patients completed 
the study questionnaire, 2 of which did not complete 
the first question ‘Have you ever had painful vesicular skin 
rash (shingles=herpes zoster virus) as shown in this picture’ and 
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Figure 1 Herpes zoster (HZ) survey.
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were excluded from the analysis. Of the 489 remaining 
patients, 149 reported having an HZ event and 340 never 
experienced an HZ event. Among the 149 patients with 
an HZ event, 26 did not report the year of the HZ event 
and were excluded from further analyses. Furthermore, 
41 participants reported their HZ event prior to their first 
visit to the clinic—these patients were also excluded from 
the analyses. The final cohort therefore comprised of 422 
patients with SLE.

In this cohort of 422 patients, the majority were female 
and Caucasian, followed by Black, Chinese and others. 
This was balanced across both the patients that reported 
HZ events and those that did not. The average ages at 
SLE diagnosis for patients with HZ and patients without 
HZ events were 29.3±12.0 years and 31.0±11.4 years, 
respectively. The mean age at the patient’s first clinic 
visit was 33.4±12.8 years for patients reporting HZ events 
and 35.2±11.6 years for patients that did not report HZ. 
The mean SLE disease duration at the time of study was 
4.2±6.4 years for both groups.

The prevalence of HZ in our cohort was 30.5% and the 
incidence was 14.0 cases per 1000 person- years (95% CI 
11.5 to 17.7), with 82 reporting occurrence of HZ since 
following at the clinic, and 340 patients that did not 
develop HZ. Among the 82 patients with HZ, 16 reported 
recurrence of HZ within 8.7±10.4 years from the initial 
event; including these recurrent events, this resulted in 
an HZ incidence rate of 17.0 cases per 1000 person- years 
(95% CI 14.0 to 20.8).

MSK involvement was significantly higher among 
patients reporting HZ events, though this was not statisti-
cally significant after Bonferroni adjustment. No statisti-
cally significant differences were found in the prevalence 
of other SLEDAI- 2K manifestations, including central 
nervous system (CNS), vascular, renal, skin, serosal, immu-
nological, haematological or constitutional symptoms. 
Demographics of patients with SLE with and without HZ 
included in our study are presented in tables 1 and 2.

Description of HZ events
Among the 82 patients that reported HZ events, 35.4% 
reported HZ occurrence within the first 5 years of initial 
SLE diagnosis, 14.6% after 6–10 years of diagnosis and 
50% occuring more than 10 years after SLE diagnosis. 
Mean SLE duration at first HZ event was 12.5±10.6 
years. The majority of patients (98.8%) had their HZ 
event confirmed by a physician, with 80% receiving anti-
viral therapy and 15.9% requiring hospitalisation for 
severe HZ. Most patients (84.2%) who developed HZ 
never received a varicella zoster vaccine. HZ symptoms, 
involving rash with associated pain, itching or tingling, 
occurred in 95.1% of patients, with 74% rating the pain 
between 7 and 10 (figure 2). More than half (55.7%) of 
the patients experienced severe pain after HZ infection, 
lasting up to 3 months in duration in 48.8%, 3–6 months 
in 17.1%, and beyond 6 months in 34.2% of patients. 
There was no correlation between pain severity and ‘time 
since HZ event’, with a Spearman correlation coefficient 

Table 1 Demographic and clinical description of patients at fulfilment of the questionnaire, n=422

Variable Value
No HZ
n=340

HZ event
n=82 P value

Demographics Sex
  

F 308 (90.6%) 78 (95.1%) 0.19

M 32 (9.4%) 4 (4.9%)

Age at SLE diagnosis
  

Mean±SD 31.0±11.4 29.3±12.0 0.22

Min, Max 8–66 8–76

Age at first visit to the clinic
  

Mean±SD 35.2±11.6 33.4±12.8 0.22

Min, Max 16–68 14–76

SLE duration at first visit to the clinic
  

Mean±SD 4.2±6.4 4.2±6.4 0.94

Min, Max 16–68 0–32

Ethnicity Black 72 (21.2%) 8 (9.8%) 0.03

Caucasian 196 (57.6%) 60 (73.2%)

Chinese 27 (7.9%) 8 (9.8%)

Others 45 (13.2%) 6 (7.3%)

Caucasian Yes (%) 196 (57.6%) 60 (73.2%) 0.01

Black Yes (%) 72 (21.2%) 8 (9.8%) 0.02

SLE duration at first HZ event Mean±SD N/A 12.5±10.6 N/A

HZ events Age at first HZ event Mean±SD N/A 41.8±15.4 N/A

Recurrent HZ infection Yes (%) N/A 16 (19.5%) N/A

Years between first and second HZ event Mean±SD N/A 8.7±10.4 N/A

SDI score Mean±SD 0.2±0.6 0.2±0.5 0.52

HZ, herpes zoster; SDI, Systemic Lupus International Collaborating Clinics/American College of Rheumatology Damage Index .
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0.18 (p=0.16, n=65/82), suggesting that the time since 
HZ event had no significant impact on the recall of pain 
severity. Survival analyses showed that the cumulative risk 
of developing HZ increased with time after diagnosis 
of SLE (figure 3). Description of HZ events have been 
presented in table 3.

Fifty- nine patients (71.9%) reported being on predni-
sone for SLE at the time of the HZ event. Of those, 43 
patients reported a mean prednisone dose of 22.3 mg/
day (range, 1–60 mg/day) (table 3). Fourty- nine patients 
(59.4%) were on immunosuppressant therapy, including 
azathioprine (35%), mycophenolate mofetil (17.1%), 
methotrexate (4.9%) and cyclophosphamide (2.4%) 
(table 3).

Association between HZ events and patient characteristics, 
clinical and laboratory variables
No demographic characteristics, including gender, age 
at diagnosis, age at first visit or ethnicity were associated 
with development of HZ in either the univariable or the 
three multivariable models (table 4).

Model with SLEDAI-2K
Lymphopenia was associated with HZ events in the univar-
iable analysis (HR=1.77; 95% CI 1.12 to 2.80; p=0.01) 
and in the multivariable analysis (HR=1.63; 95% CI 
1.02 to 2.59; p=0.04). There was an association between 
HZ events and SLEDAI- 2K Score, though only for the 
univariable analysis (HR=1.06; CI 1.02 to 1.11; p=0.004). 

Table 2 SLE clinical manifestations stratified by organ systems of SLEDAI- 2K

Variable Value
No HZ
n=340

HZ event
n=82 P value Bonferroni adjusted

Central nervous system Yes (%) 32 (9.4%) 9 (11.0%) 0.67 1.00

Vasculitis Yes (%) 25 (7.4%) 8 (9.8%) 0.47 1.00

Musculoskeletal Yes (%) 65 (19.1%) 24 (29.3%) 0.04 0.33

Renal Yes (%) 78 (22.9%) 16 (19.5%) 0.50 1.00

Skin Yes (%) 139 (40.9%) 41 (50.0%) 0.13 0.72

Serosal Yes (%) 26 (7.6%) 7 (8.5%) 0.79 1.00

Immunological Yes (%) 229 (67.4%) 51 (62.2%) 0.38 0.98

Constitutional Yes (%) 30 (8.8%) 8 (9.8%) 0.79 1.00

Haematological Yes (%) 36 (10.6%) 8 (9.8%) 0.83 1.00

SLEDAI- 2K Mean±SD 7.7±6.8 8.5±7.8 0.32 –

SLEDAI- 2KG Mean±SD 5.5±3.0 5.9±3.1 0.34 –

HZ, herpes zoster; SLEDAI- 2K, SLE Disease Activity Index 2000; SLEDAI- 2KG, SLEDAI- 2K Glucocorticoid Index.

Figure 2 Herpes zoster pain severity as reported by patients with SLE (n=138). STD, standard deviation.
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No association was found between SDI scores and HZ 
events in either the univariable or multivariable models 
(table 4).

Glucocorticoid dosing was associated with HZ events in 
the univariable (HR=1.02; 95% CI 1.01 to 1.02; p=0.0001) 
and multivariable analysis with SLEDAI- 2K (HR=1.01; 
95% CI 1.00 to 1.02; p=0.03).

Model with SLEDAI-2KG
In this model, lymphopenia did not sustain significance 
(HR=1.56; 95% CI 0.98 to 2.49; p=0.06). There was an 
association between HZ events and SLEDAI- 2KG scores in 
both the univariable (HR=1.21; CI 1.1 to 1.33; p<0.0001) 
and multivariable analysis with SLEDAI- 2KG (HR=1.18; 
CI 1.06 to 1.31; p=0.002) (table 4).

Model with SLEDAI-2K organ systems
In this model, the only variable that was associated with HZ 
events was lymphopenia (HR=1.64; 95% CI 1.03 to 2.60; 
p=0.04). Neither SLEDAI- 2K organ scores or SDI scores 
were associated with HZ events. Furthermore, gluco-
corticoid dosing did not sustain significance (HR=1.01; 
95% CI 1.00 to 1.02; p=0.06) (data not shown in table 3).

DISCUSSION
The prevalence and incidence of HZ in this study were 
30.5% and 14.3 cases per 1000 person- years, respectively. 
This is in keeping with findings published in the litera-
ture of prevalence varying from 13.5% to 46.6% of adult 
patients with SLE,27 and incidence in SLE ranging from 
6.3 to 37.7 cases per 1000 person- years.13 14 Furthermore, 
the HZ recurrence rate in our study was 1.7%. This is 
similar to results from a study by Yawn et al, where they 
demonstrated a recurrence rate of 1.4%, within 3 years, 
in a general population- based study of 1669 adult resi-
dents.28 In SLE, it is recognised that HZ is a late complica-
tion—with one study showing two- thirds of patients with 
an SLE disease duration greater than 5 years.13 In our 
study, the SLE disease duration at the time of the first HZ 
infection was 12.5±10.6 years.

From our questionnaire, most patients who developed 
HZ had not been vaccinated against varicella zoster, 
which may suggest a clinical gap that can be addressed 
to reduce susceptibility to HZ infections. However, 
while guidelines recommend live attenuated vaccines 
for prevention of HZ in healthy adults over 60 years of 
age, the use of live vaccines has been limited in SLE due 

Figure 3 Kaplan- Meier cumulative risk for first herpes zoster event.
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to evidence of increased risk of severe adverse events 
in immunocompromised patients.29–31 Newer recombi-
nant zoster vaccines, such as the non- live Varicella zoster 

vaccine recombinant, adjuvanted, have shown utility in 
patients with SLE32 and may provide an alternate option 
to circumvent the need for live HZ vaccines. This is in 

Table 3 Results of the HZ Questionnaire

Onset after SLE diagnosis Frequency (%)

1–5 years post- SLE diagnosis 29 (35.4)

6–10 years post- SLE diagnosis 12 (14.6%)

>10 years post- SLE diagnosis 41 (50.0%)

HZ symptoms: occurrence of pain, itching, tingling with rash

  No 4 (4.9%)

  Yes 78 (95.1%)

Confirmed of HZ diagnosis by physician

  No 1 (1.2%)

  Yes 81 (98.8%)

Vaccination history: ever received varicella zoster vaccine

  No 69 (84.2%)

  Yes 13 (15.9%)

Hospitalisations: ever hospitalised for severe HZ?

  No 69 (84.2%)

  Yes 13 (15.9%)

Treatment for HZ : ever received treatments (eg, antivirals) for HZ?

  No 16 (20%)

  Yes 64 (80%)

  Missing 2

Postherpetic neuralgia: history of severe pain after HZ infection?

  No 35 (44.3%)

  Yes 44 (55.7%)

Missing 3

Duration of postherpetic neuralgia, if present

  3 months 20 (48.8%)

  3–6 months 7 (17.1%)

  >6 months 14 (34.2%)

  Missing 3

SLE treatments at time of HZ infection?

  Prednisone 59 (71.9%)

  Hydroxychloroquine 50 (61%)

  Azathioprine 29 (35%)

  Mycophenolate mofetil or mycophenolic acid 14 (17.1%)

  Cyclophosphamide 2 (2.4%)

  Belimumab 0 (0%)

  Rituximab 2 (2.4%)

  Methotrexate 4 (4.9%)

  Other treatment 15 (18.3%)

Prednisone dose in mg/day, if taken

  Frequency Missing Minimum dose Mean dose SD Median dose Lower quartile Upper quartile Maximum dose

  23 36 1 22.3 19.5 15 5 30 60

HZ, herpes zoster.
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keeping with the 2019 EULAR guidelines for vaccinations 
in patients with autoimmune inflammatory rheumatic 
diseases, including SLE. Large retrospective studies have 
shown the effectiveness of the HZ vaccine in reducing 
incidence of HZ over a 2- year follow- up period, regardless 
of medication use, offering protection for approximately 
5 years in those with autoimmune diseases.33

Postherpetic neuralgia is the most common complica-
tion of HZ, and in our study, 34% of patients developed 
severe pain lasting beyond 90 days of their initial HZ 
infection. This prevalence is similar to what is reported 
in the literature for the general population, with studies 
reporting 22%–48% of adult patients reporting symp-
toms of postherpetic neuralgia.28 34–36 Overall, less than 
20% required hospitalisation for severe HZ, which is also 
in keeping with other studies.13

Over half of our patients who developed HZ were on 
immunosuppressant therapy, with 72% of patients on 
glucocorticoids at the time of the HZ event, and a mean 
dose of 22.3 mg/day. Our analyses confirmed the associ-
ation of glucocorticoid dosing with HZ events, a finding 
that is in keeping with similar studies that have shown 
immunosuppressive therapies to be risk factors for devel-
opment of HZ infections in patients with SLE.8 12 14 37–40 
This is thought to be mediated through effects on inhib-
iting T- lymphocyte- mediated and B- lymphocyte- mediated 
immune responses, as well as their suppressive effects 
on monocytes and neutrophils.41 42 In one study by Shah 
et al, a mean daily dose greater than 7.5 mg of predni-
sone resulted in increased susceptibility of opportu-
nistic infection such as HZ, pneumonia and other fungal 
infections;43 with evidence of a strong dose- response 
relationship for glucocorticoids.39 It is worth noting that 
glucocorticoid dosing may also be an indication of the 
level of SLE disease activity, which in itself may be a risk 
factor for HZ events—independent of immunosuppres-
sive therapy.44 Another factor associated with HZ events 
across both univariable and multivariable regression 
analyses included lymphopenia—which has been shown 
in literature to be an independent risk factor for HZ in 
patients with SLE20 45–48 and may be a result of both lupus- 
related and treatment- related effects on lymphocyte- 
mediated immune responses. Both Ng et al and Hu et 
al showed that frequency of lymphopenia was higher in 
patients with SLE that developed HZ. The exact mech-
anism of this is not well understood, and it is hypothe-
sised that this may be a result of defective cell- mediated 
immunity, an integral component of defence against VZV 
reactivation.45 49 50

In our univariable and multivariable analyses, we found 
an association between SLEDAI- 2KG scores and develop-
ment of HZ. The literature surrounding the association 
between HZ events and disease activity is mixed, with some 
studies showing that the majority of zoster reactivation 
occurs during mild or inactive disease;37 49 51 for example, 
in a study by Borba et al, nearly half of their patients with 
HZ reactivation had a SLEDAI score of 0—with most 
patients (82.4%) exhibiting a SLEDAI <8 (13). Contrary 

to this, other studies have demonstrated HZ association 
with higher disease activity.20 52 In this study, association 
of HZ events with SLEDAI- 2KG scores is likely due to the 
accounting of glucocorticoid dosing, a factor that is inde-
pendently associated with HZ events. This hypothesis is 
supported by the fact that SLEDAI- 2K scores, that do not 
account for glucocorticoid dosing, were not associated 
with HZ events in our multivariable analysis.

Possible limitations of this study include that only half 
of the approached patients agreed to participate in the 
study. Although further data were not collected around 
reasons for declining participation, this was most often 
related to patients’ limited time and commitment to 
other activities after their clinic visit. While this may 
possibly introduce a selection bias resulting in an over-
estimation of prevalence, our results are consistent with 
those found in literature. Furthermore, HZ events were 
patient- reported and physician- confirmed. As we do not 
have details surrounding the method of confirmation, 
this may contribute to possible bias which could also affect 
the estimation of HZ prevalence and incidence. However, 
studies have shown that the accuracy of self- reported HZ 
can be quite reliable, which helps to mitigate this risk.53 
As we did not have a control group in this study, further 
studies will have to be performed to validate these find-
ings in other SLE cohorts and to compare them with an 
immunocompetent group to determine their generalis-
ability and possible use for predicting patients at high risk 
for HZ reactivation.

CONCLUSION
In conclusion, this study highlights the prevalence of HZ 
in an SLE patient cohort, while investigating the relation-
ships among sociodemographic, clinical and laboratory 
variables. Measures such as lymphopenia and glucocor-
ticoid dosing were associated with HZ development and 
are consistent with results of other reports suggesting 
an increased risk for HZ development in SLE that may 
be linked to both disease- specific immunological imbal-
ances, as well as treatment regimens. Together, these risk 
factors may serve as useful indicators to be considered 
in patients with SLE to allow for closer monitoring for 
earlier diagnosis and improved management of HZ.
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