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ABSTRACT

Objective The aim of this study was to assess the
epidemiological and clinical characteristics of herpes zoster
(HZ) and to identify the factors associated with its first episode
in Latin American SLE patients.

Methods GLADEL 2.0 (Grupo Latino Americano De Estudio del
Lupus) is a multiethnic, Latin American observational cohort

of SLE patients. Demographic, clinical, laboratory, treatment
and disease activity/damage data were compared between
patients with and without HZ; its prevalence was assessed at
cohort entry, incidence rates of first and recurrent HZ infections
were calculated based on person-years of follow-up. Logistic
regression was used to identify factors associated with HZ
events, while Cox regression was used to determine the
variables associated with time to first event.

Results Among 1083 SLE patients, the HZ cumulative
incidence after its diagnosis was 11.5%, with a prevalence of
8.6% at cohort entry. During 5-year of follow-up, the incidence
of HZ was 2.9% and 16.8% patients had recurrent episodes.
Patients with HZ showed higher frequencies of alopecia,
psychosis and seizures, along with higher disease activity,
damage accrual, proteinuria and higher daily prednisone doses
prior to the event. Multivariate analyses identified female

sex, higher SLE Disease Activity Index 2000 (SLEDAI-2K) and
higher daily prednisone dose as independent predictors of HZ
occurrence. Older age at diagnosis, psychosis, disease activity
and a higher daily prednisone dose were associated with a
shorter time to HZ onset.

Conclusion In the GLADEL 2.0 cohort, the high burden of

HZ in SLE, together with its association with active disease,
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Patients with SLE have a higher risk of developing
herpes zoster (HZ) than the general population.

= Disease activity, lymphopenia and the use of immu-
nosuppressive drugs have been identified as poten-
tial risk factors.

= Data on HZ epidemiology and risk factors among
Latin American patients with SLE are scarce.

corticosteroid exposure and neuropsychiatric manifestations,
underscores the need for proactive risk stratification in clinical
practice.

INTRODUCTION

SLE is an autoimmune disease with complex
multiorgan system involvement and diverse
clinical manifestations. Its incidence is esti-
mated between 1 and 10/100 000 person-
years, and its prevalence between 20 and
70/100 000." Herpes zoster (HZ) is caused by
the reactivation of latent varicella zoster virus
(VZV) in patients who were exposed to it,
often decades earlier. The infection typically
manifests as an acute, painful vesicular rash
that presents in a dermatomal distribution
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WHAT THIS STUDY ADDS

= This study provides real-world evidence on the incidence and clin-
ical characteristics of HZ in patients with SLE from a large Latin
American cohort.

= Disease activity and corticosteroid dose were identified as the main
predictors of HZ occurrence in Latin American patients.

= Most HZ episodes were localised and had a favourable outcome,
with postherpetic neuralgia and hospitalisation as the main
complications.

HOW THIS STUDY MIGHT AFFECT RESEARCH, PRACTICE OR POLICY

= These findings underscore the need for preventive strategies, in-
cluding vaccination, particularly in patients with active disease or
receiving high-dose corticosteroids.

= The study supports the inclusion of HZ risk assessment into the
routine management of patients with SLE.

and may be followed by persistent post-HZ pain (posther-
petic neuralgia (PHN)).? There is a higher prevalence
and incidence of HZ in immunocompromised patients
compared with the general population, and its inci-
dence is approximately sixfold higher in SLE patients.”
Recurrent infection is most commonly seen in elderly
and immunocompromised subjects, including those with
malignancies, acquired immune deficiency syndrome
and autoimmune diseases such as rheumatoid arthritis
(RA) and SLE.*®

A meta-analysis evaluating factors associated with an
increased risk of HZ infection in the general popula-
tion revealed that, among the autoimmune diseases, RA
(pooled RR, 1.67; 95% CI 1.41 to 1.98) and SLE (pooled
RR, 2.10; 95% CI 1.40 to 3.15) were associated with higher
risk.” In another meta-analysis, a range of risk factors asso-
ciated with HZ were identified; patients with immunosup-
pressive diseases, such as transplant recipients (OR=4.51),
SLE (OR 2.87) and cancer (OR=2.42), were at increased
risk. Notably, the risk associated with SLE exceeded that
observed for cancer.” Certain risk factors in SLE patients
have been identified in the literature, including lympho-
penia,” disease activity, disease damage and immunosup-
pressive therapies.® In the Toronto Lupus Clinic cohort,*
HZ prevalence was 30.5% and its incidence was 14.3 cases
per 1000 person-years. Lymphopenia and higher gluco-
corticoid (GC) doses were significantly associated with
HZ events. Likewise, in a case—control study from Taiwan,
lymphopenia, anti-Ro/anti-RNP autoantibodies, renal
involvement and cyclophosphamide (CYC) use were asso-
ciated with an increased risk of HZ in SLE patients.” In
a Brazilian cohort, HZ was diagnosed in 51 SLE patients
(4.5%) with an annual incidence rate of 6.4 events/1000
patient-years, 19.6% had PHN and high percentages
of corticosteroids and immunosuppressants use were
observed among patients with HZ."

The epidemiology of HZ infection has been described
mainly in high-income countries where longer life expec-
tancy is common. In contrast, data from low-income
and middle-income countries, including those in Latin
America, are limited.

The aim of this study was, therefore, to describe the
epidemiological, sociodemographic and clinical char-
acteristics of HZ infection in SLE, to identify the factors
associated with its first episode, to assess the HZ infection
recurrence rate and to explore underlying predisposing
factors in Latin American SLE patients using data from
the GLADEL 2.0 (Grupo Latino Americano De Estudio
del Lupus) cohort.

METHODS

GLADEL 2.0 is an observational, multinational and multi-
ethnic cohort, started in 2019."" The 48 centres partic-
ipating in this cohort are distributed across 10 Latin
American countries (Argentina, Brazil, Chile, Colombia,
Dominican Republic, Ecuador, Mexico, Paraguay, Peru
and Uruguay). SLE patients according to the 1982,/1997
American College of Rheumatology (ACR)' and/or
the 2012 Systemic Lupus International Collaborating
Clinics (SLICC)," age>18 years. Cumulative clinical and
laboratory data were collected at the baseline visit using
ARTHROS Web; follow-up visits occurred at 6 months
and then annually. Longitudinal analysis for the occur-
rence of HZ infections included data collected between
May 2019 and February 2025. The characteristics of HZ
infection, such as the presence of ocular involvement,
meningitis, disseminated infection, PHN, treatments
and factors associated with its occurrence, were assessed.
Data on HZ infections before cohort entry and during
follow-up were self-reported by patients and confirmed by
GLADEL investigators.

Patient and public involvement

Patients or the public were not involved in the design,
conduct, data analysis, reporting or dissemination of this
study.

Statistical analysis

The incidence rates of the first HZ infection and of its
recurrence were calculated as the ratio of the overall
number of HZ episodes over the cumulative person-years
of follow-up (total time from the first clinic visit (TO)
to the date of the last visit for all patients) from patient
enrolmentinto the GLADEL 2.0 cohort through February
2025. The prevalence at the baseline visit was calculated
as the proportion of patients with HZ infection among
the 1083 in this cohort. Demographic, clinical, disease
activity (SLE Disease Activity Index 2000, SLEDAI-2K),"*
damage (SLICC/ACR Damage Index)," laboratory, treat-
ment and hospitalisations data of patients were compared
according to the presence or absence of HZ events. The
clinical presentation patterns of HZ infection are summa-
rised using descriptive statistics. Continuous variables are
presented as means+SD or medians (IQR) and categorical
variables as counts (percentages). Demographic and clin-
ical characteristics of patients with and without HZ were
compared using Student’s t-test, Wilcoxon, Pearson’s >
or Fisher’s exact tests for continuous and categorical vari-
ables, as appropriate.
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Co-morbidities

All HZ events included in the analysis occurred after
the diagnosis of SLE. For prevalent HZ cases at cohort
entry, associated factors were assessed using cumula-
tive data collected at the baseline visit. For incident HZ
events occurring during follow-up, clinical characteris-
tics (history of prior manifestations), disease activity and
medication exposure were evaluated using data from
the visit immediately preceding the HZ event. Clinically
significant factors were identified, and logistic regres-
sion was used to evaluate their adjusted effects on the
risk of experiencing at least one episode of HZ infection
from diagnosis to the end of follow-up. The results are
presented as ORs and their 95% CIs. A descriptive anal-
ysis was performed to determine the characteristics of
HZ events that required hospitalisation. Cox regression
analysis was performed from the diagnostic date to the
date of the first HZ event, or to the most recent visit in
which the patient remained HZ free. All variables that
had exhibited a p value<0.10 in the univariate models
were included in the multivariate analysis. All analyses
were performed with the RV.4.2.2 (or a later version) Jop
values<0.05 were considered statistically significant.

RESULTS

Of the 1083 patients included in the GLADEL 2.0 cohort,
an overall incidence of HZ infection after SLE diag-
nosis (125 cases, 11.54%) was recorded (95% CI 9.73
to 13.63). A history of HZ infection was recorded in 93
cases at the baseline visit, with a prevalence of 8.6% (95%

CI 7.02 to 10.46) at cohort entry. After 5-year follow-up,
32 new cases of HZ were recorded in the entire popu-
lation, representing an incidence of 2.9% (95% CI 2.06
to 4.19), and an incidence rate per 100 person-years of
3.49 (95% CI 2.92 to 4.16), with a total follow-up time of
3578.6 patients-years. Recurrent HZ infection occurred in
21 patients (16.8%, 95% CI 10.93 to 24.77), with a recur-
rence rate of 0.59 (95% CI 0.36 to 0.89) per 100 person-
years.

Sociodemographic data

Table 1 describes the sociodemographic characteristics of
patients with and without HZ infection. Most patients were
female (89.6%) with a median (IQR) age at diagnosis of
27.0 years (20.6-35.4). There were no significant differ-
ences in terms of sex, age at diagnosis, ethnicity, educa-
tion level and socioeconomic status between patients with
or without HZ infection.

Clinical characteristics of SLE patients with HZ

Table 2 depicts the clinical manifestations of patients at
admission into the cohort according to the history of HZ
infection. Significantly higher frequencies of alopecia
(74.4vs 64.1, p=0.028), psychosis (7.2 vs 2.9, p=0.030) and
seizures (10.4 vs 4.4, p=0.008) were observed in patients
with HZ infection vs those without it. Neuropsychiatric
(NP) involvement, including psychosis and seizures, was
defined as a history of physician-confirmed NP lupus at
any time prior to HZ event. In addition, patients with HZ
infection were found to have higher cumulative damage

Table 1 Baseline characteristics in SLE patients with and without herpes zoster (HZ) events
Total HZ infection No HZ infection
Variable (n=1083) (n=125) (n=958) P value*
Female, n (%) 970 (89.6) 116 (92.8) 854 (89.1) 0.275
Age at diagnosis (years), median (Q1-Q3) 27.0 26.1 271 0.245
(20.6-35.4) (19.7-34.8) (20.7-35.9)
Education level (years), median (Q1-Q3) 13.0 13.0 13.0 0.667
(11.0-16.0) (10.5-16.0) (11.0-16.0)
Ethnicity, n(%) 0.062
Mestizo 701 (65.0) 71 (56.8) 630 (66.0)
White 277 (25.7) 41 (32.8) 236 (24.7)
African Latin American 90 (8.3) 10 (8.0) 80 (8.4)
Other 11 (1.0) 3(2.4) 8(0.8)
Socioeconomic status, n(%) 0.663
Low/middle low 438 (41.0) 48 (38.7) 390 (41.3)
Middle 379 (35.5) 43 (34.7) 336 (35.6)
Middle high/high 250 (23.4) 33 (26.6) 217 (23.0)
Medical insurance, n(%) 0.421
Total/partial coverage 753 (70.4) 83 (66.9) 670 (70.9)
No coverage 316 (29.6) 41 (33.1) 275 (29.1)

Summary statistics are calculated based on the total number of patients without missing data.
*P value corresponding to the Wilcoxon test for the comparison of quantitative variables or to the xz or Fisher’s exact tests for qualitative

variables, as appropriate.
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Table 2 Comorbidities, clinical, laboratory and treatment characteristics according to the occurrence of herpes zoster events

(HZ) in SLE patients

Total HZ infection No HZ infection
Variable (n=1083) (n=125) (n=958) P value*
Manifestations at cohort entry
Comorbidities, n (%)
Hypertension 293 (27.2) 47 (37.6) 246 (25.8) 0.007
Diabetes mellitus 73 (6.7) 4 (3.2 69 (7.2) 0.126
Malignancy 23 (2.1) 1(0.8) 22 (2.2) 0.505
Smoking habit, n (%) 54 (28.6) 10 (33.3) 44 (27.7) 0.682
BMI, n (%) 0.506
Underweight 364 (37.7) 37 (34.3) 327 (38.2)
Normal 414 (42.9) 46 (42.6) 368 (43.0)
Obesity 187 (19.4) 25 (28.2) 162 (18.9)
Fever, n (%) 446 (41.3) 55 (44.0) 391 (40.9) 0.562
Malar rash, n (%) 657 (60.7) 82 (65.6) 575 (60.1) 0.244
Discoid lupus, n (%) 88 (8.1) 16 (12.8) 72 (7.5) 0.054
Alopecia, n (%) 705 (65.3) 93 (74.4) 612 (64.1) 0.028
Arthritis, n (%) 874 (80.8) 93 (74.4) 781 (81.6) 0.069
Pleuritis, n (%) 278 (25.8) 35 (28.0) 243 (25.5) 0.587
Pericarditis, n (%) 193 (17.9) 21 (16.8) 172 (18.1) 0.805
Persistent proteinuria, n (%) 606 (56.2) 72 (58.1) 537 (56.2) 0.773
Cellular casts, n (%) 273 (26.6) 39 (33.6) 234 (25.7) 0.074
Psychosis, n (%) 37 (3.4) 9(7.2) 28 (2.9) 0.030
Seizures, n (%) 55 (5.1) 13 (10.4) 42 (4.4) 0.008
Haemolytic anaemia, n (%) 129 (12.0) 17 (13.6) 112 (11.8) 0.559
Leucopenia, n (%) 494 (46.4) 64 (51.6) 430 (45.7) 0.250
Lymphopenia, n (%) 580 (54.5) 74 (60.2) 506 (53.8) 0.211
Anti-dsDNA positivity, n (%) 818 (78.0) 103 (83.1) 715 (77.3) 0.166
Lupus anticoagulant positivity, n (%) 142 (16.5) 16 (16.5) 126 (16.5) 1.000
Anti-cardiolipin positivity, n (%) 178 (19.7) 20 (19.2) 158 (19.8) 1.000
Anti-B2GPI positivity, n (%) 89 (12.2) 11 (13.9) 78 (11.9) 0.587
Low C3, n (%) 810 (76.6) 102 (81.6) 708 (75.9) 0.178
Low C4, n (%) 817 (77.6) 101 (80.8) 716 (77.2) 0.424
SDI, mean (SD) 0.67 (1.15) 0.89 (1.29) 0.64 (1.13) 0.043
Manifestations prior to the event
Protein/creatinine ratio in morning urine, median 90 (23.7-281.0) 185.0 (86.2-1172.5) 81.2 (19.9-253.7) 0.020
(Q1-Q3)
Proteinuria (g/24 hours), median (Q1-Q3) 0.32 (0.1-1.2) 0.54 (0.3-1.9) 0.30 (0.1-1.2) 0.032
Creatinine, median (Q1-Q3) 0.77 (0.63-0.95) 0.78 (0.69-0.90) 0.77 (0.63-0.96) 0.806
SLEDAI-2K, mean (SD) 4.4 (5.6) 6.1 (6.7) 4.2 (5.4) 0.007
Treatments prior to HZ event
Antimalarials, n (%) 1023 (94.5) 105 (84.0) 918 (95.8) 0.001
Prednisone, mg/day (orally), median (Q1-Q2) 10 (5.91-17.5) 15.0 (5.8-30.0) 8.6 (5.9-11.7) 0.001
Methylprednisolone boluses, n (%) 146 (13.5) 13 (10.4) 133 (13.9) 0.331
Intravenous cyclophosphamide, n (%) 404 (37.3) 43 (34.4) 361 (37.7) 0.493
Azathioprine, n (%) 520 (48.0) 58 (46.4) 462 (48.2) 0.705
Methotrexate, n (%) 287 (26.5) 33 (26.4) 254 (26.5) 1.000
Continued
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Co-morbidities

Table 2 Continued

Total HZ infection No HZ infection
Variable (n=1083) (n=125) (n=958) P value*
Tacrolimus, n (%) 91 (8.4) 11 (8.8) 80 (8.3) 0.864
Ciclosporin A, n (%) 36 (3.3) 3 (2.4 33 (3.4) 0.790
Mycophenolate mofetil, n (%) 650 (60.0) 69 (55.2) 581 (60.6) 0.246
Rituximab, n (%) 173 (15.9) 17 (13.6) 156 (16.3) 0.517
Belimumab, n (%) 81 (7.5) 10 (8.0) 71 (7.4) 0.856
Intravenous immunoglobulin, n (%) 43 (3.9) 7 (5.6) 36 (3.8) 0.327
Plasma exchange, n (%) 19 (1.7) 2 (1.6) 17 (1.8) 1.000
Multiple immunosuppressantst, n (%) 696 (64.27) 74 (59.20) 622 (64.93) 0.234

Summary statistics are calculated based on the total number of patients without missing data.

Bold values indicate statistically significant p values (p<0.05).

*P values correspond to the Wilcoxon test for the comparison of quantitative variables or to the X2 or Fisher’s exact tests for qualitative

variables, as appropriate.
TTwo or more.

BMI, body mass index; C3, complement 3; C4, complement 4; SDI, Systemic Lupus International Collaborating Clinics/American College of
Rheumatology Damage Index; SLEDAI-2K, Systemic Lupus Erythematosus Disease Activity Index 2000; f2GPI, beta-2 glycoprotein I.

at cohort entry as measured by the Systemic Lupus Inter-
national Collaborating Clinics/American College of
Rheumatology Damage Index than patients without it
(mean (SD) 0.89 (1.29) vs 0.64 (1.13), p=0.043). Also, a
significantly higher frequency of hypertension was found
in patients with HZ infection (37.6% vs 25.8%, p=0.007)
than in patients without it.

Before the HZ event, patients had a higher disease
activity, as measured by SLEDAI-2K (mean (SD) 6.1
(6.7) vs 4.2 (5.8), respectively, p=0.007), and also exhib-
ited greater renal involvement, with significantly higher
median (IQR) morning urine protein/creatinine ratio
compared with those without HZ (185.0 (86.2-1172.5) vs
81.2 (19.9-253.7); p=0.020), as well as a higher median
(IQR) 24-hour proteinuria (in grams) (0.54 (0.3-1.9) vs
0.30 (0.1-1.2); p=0.032). Regarding SLE treatments,
a higher use of antimalarials was observed in patients
without HZ events (95.8% vs 84%; p=0.001). In addition,
patients with HZ infection used a higher daily dose of
oral prednisone prior to the event (mean (SD) 15.0 (5.8—
30.0)vs 8.6 (5.9-11.7); p=0.001) than patients without
such a history. No association was observed between
concurrent immunosuppressive therapy or the use of
multiple immunosuppressive agents and HZ occurrence.

Characteristics of HZ events in SLE patients

Of the total number of HZ infection events, the charac-
teristics of the first event at presentation were recorded
in 96 cases (table 3). The mean duration of the first HZ
event was 13.3days (SD 6.8), with a median time from
SLE diagnosis to HZ infection of 69.9 (IQR 14.2-158.4)
months. The most frequently involved site for the skin
lesions was the thoracic region in 50 (52.1%) patients,
followed by the lumbar region in 20 (20.8%) and the
sacrum in 14 (14.6%). The diagnosis of HZ infection was
made by the physician in 76.0% of the cases; 65.6% of

the patients had unimetameric involvement and 34.4%
had multimetameric. The large majority of the patients,
84.4%, received treatment with acyclovir, while the
remaining 14.6% received valacyclovir. Complications
occurred in 12.5% of the patients, 5.2% had superim-
posed bacterial infections and 11.5% presented with
PHN. A second recurrent event occurred in seven
(7.3%) patients and a third one in three patients (3.1%);
all after SLE diagnosis. The thoracic region was the most
frequently involved (71.4%) in the second event and
the sacral region (66.7%) in the third. HZ occurred in
36 patients who had previously received the varicella
vaccine, a live attenuated vaccine intended to prevent
primary VZV infection. None of the patients was recorded
as having received a live attenuated vaccine (Zostavax). A
total of 18 patients were documented as having received
the recombinant subunit vaccine (Shingrix), among
them, 11 had a history of HZ prior to vaccination and 7
had no documented HZ events.

Among patients with HZ infection, hospitalisation
data were available for 104 of them; 22 (21.2%) required
hospitalisation due to this infection. Compared with non-
hospitalised patients, those who were hospitalised had
a significantly higher frequency of lumbar involvement
(45.5% vs 12.2%, p=0.001), multimetameric involvement
(59.1% vs 24.7%, p=0.005) and complications (27.3% vs
7.3%, p=0.026). In addition, they were receiving a higher
median daily dose of prednisone (20.0mg (Q1-Q3: 11.3-
25.0) vs 10.0mg (5.0-20.0), p=0.005) (table 4).

Figure 1 shows the cumulative probability of devel-
oping HZ over time based on Kaplan-Meier estimates.
The cumulative incidence of HZ increased progressively
over time, reaching 6.4% at 6 years and 11.7% at 12 years.
The 95% CIs are represented by the shaded area that
widened over time.
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Table 3 Clinical features, treatments and complications of herpes zoster (HZ) events in SLE patients

First Second Third
HZ event HZ event HZ event
Variable (n=96) (n=7) (n=3)
Duration of event, (days), mean (SD) 13.3 (6.8) 9.7 (5.8) 4.7 (2.1)
Event after SLE diagnosis, n (%) 89 (94.7) 7 (100) 3 (100)
Time since SLE diagnosis, (months), median (Q1-Q3) 69.9 83.2 127.4
(14.2-158.4) (50.1-107.3) (112.4-162.1)
Region involved, n (%)
Thoracic 50 (52.1) 5 (71.4) 1(33.3)
Lumbar 20 (20.8) 0 (0.0) 0 (0.0)
Sacral 14 (14.6) 1(14.3) 2 (66.7)
Cervical 9 (9.4) 0 (0.0) 0(0.0)
Cranial 6 (6.2) 1(14.3) 0 (0.0)
Otic 3(3.1) 0 (0.0 0 (0.0
Ophthalmic 5(5.2) 0 (0.0 0(0.0)
Other 15 (15.6) 0 (0.0 0 (0.0)
Localisation, n (%)
Multimetameric 32 (34.4) 1(14.3) 0 (0.0)
Unimetameric 61 (65.6 6 (85.7) 3 (100)
Pain—VAS
Median (Q1-Q3) 8.0 (6.5-9.0) 6.0 (5.0-7.0) 2.5(1.8-3.2)
Pruritus—VAS
Median (Q1-Q3) 5.0 (0.5-8.0) 4.0 (4.0-6.0) 3.0 (2.5-3.5)
Dysesthesias—VAS
Median (Q1-Q3) 5.0 (2.0-7.0) 5.0 (0.0-5.0) 0.0 (0.0-0.0)
Diagnosed by physician, n (%) 73 (76.0) 6 (85.7) 2 (66.7)
Treatment, n (%)
Acyclovir 81 (84.4) 7 (100) 2 (66.7)
Valacyclovir 14 (14.6) 0(0.0) 0 (0.0)
Other 28 (29.2) 0 (0.0 0 (0.0)
Complications, n (%) 12 (12.5) 0 (0.0 0 (0.0)
Bacterial infections 5(5.2) 0(0.0) 0 (0.0)
Postherpetic neuralgia 11 (11.5) 0(0.0) 0 (0.0)
Hospitalisation for HZ infection 21 (21.9) 1(14.3) 0(0.0)

Summary statistics are calculated based on the total number of patients with no missing data for each variable.

VAS, Visual Analog Scale.

Multivariate models

Logistic regression analyses of the probability of at
least one HZ event after SLE diagnosis were performed
(table 5). In the univariate analysis, hypertension (OR
1.73 (95% CI 1.17 to 2.56); p=0.006), higher disease
activity as measured by SLEDAI-2K (OR 1.05 (95% CI
1.02 to 1.08); p=0.002) and the use of higher doses of
prednisone (mg/day) (OR 1.11 (95% CI 1.07 to 1.15);
p=<0.001) prior to the event were found to be associ-
ated with a higher HZ infection risk. Conversely, Mestizo
ethnicity, relative to Caucasian, decreased the HZ infec-
tion risk (OR 0.65 (95% CI 0.43 to 0.98), p=0.040) as did

the presence of low complement levels (OR 0.46 (95%
CI 0.30 to 0.70), p=<0.001). In the multivariable analysis,
higher disease activity (OR 1.09 (95% CI 1.02 to 1.17),
p=0.015) and higher prednisone doses (OR 1.10 (95% CI
1.06 to 1.15), p<0.001) remained significantly associated
with HZ risk. Additionally, female sex (OR 4.38 (95% CI
1.10 to 17.49), p=0.037) also reached statistical signifi-
cance. Although hypertension and low complement were
significant in the univariate analysis, their associations
were not retained in the multivariate models after adjust-
ment for SLEDAI-2K and corticosteroid use (p=0.114and
p=0.334, respectively).
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Table 4 Hospitalisation for herpes zoster (HZ) events in SLE patients

Variable No (n=82) Yes (n=22) P value*
Female sex, n (%) 78 (95.1) 20 (90.9) 0.604
Age at diagnosis (years), median (Q1-Q3) 26.5 (18.8-35.2) 23.9 (20.7-36.3) 0.877
Age at HZ infection (years) 35.0 (25.0-44.8) 34.0 (26.0-40.8) 0.553
Education level (years), median (Q1-Q3) 13.0 (10.0-15.2) 13.0 (11.2-16.8) 0.437
Ethnicity, n (%) 0.245
Mestizo 48 (58.5) 10 (45.5)
White 25 (30.5) 7 (31.8)
African Latin American 7 (8.5) 5 (22.7)
Socioeconomic status, n (%) 0.501
Low/middle low 32 (39.5) 10 (45.5)
Middle 29 (35.8) 5 (22.7)
Middle high/high 20 (24.7) 7 (31.8)
Region involved, n (%)
Thoracic 46 (56.1) 10 (45.5) 0.517
Lumbar 10 (12.2) 10 (45.5) 0.001
Sacral 11 (13.4) 6 (27.3) 0.216
Cervical 7 (8.5) 2(9.1) 1.000
Cranial 3(3.7) 4(18.2) 0.053
Optic 2 (2.4) 1(4.5) 1.000
Loclaisation, n (%) 0.005
Multimetameric 20 (24.7) 13 (59.1)
Unimetameric 61 (75.3) 9 (40.9)
Pain—VAS 7 (5-9) 7 (5-9) 0.052
Pruritus—VAS 5 (2-8) 5 (2-8) 0.918
Dysesthesias—VAS 5 (2-7) 5 (2-7) 0.970
Diagnosed by physician, n (%) 61 (76.2) 20 (90.9) 0.227
Complications*, n (%) 6 (7.3) 6 (27.3) 0.026
SLE treatment
Prednisone mg/day (orally), (median Q1-Q2) 10 20 0.005
(5.0-20.0) (11.3-25.0)
Antimalarials, n (%) 56 (88.9) 20 (95.2) 0.668
Azathioprine, n (%) 18 (27.7) 5(23.8) 0.947
Mycophenolate mofetil, n (%) 30 (46.2) 6 (28.6) 0.244
Cyclophosphamide, n (%) 6 (9.4) 2 (9.5) 1.000
Belimumab, n (%) (1.6) 0 (0.0) 1.000
Rituximab, n (%) 3(4.8) 2 (9.5) 0.790
Methotrexate, n (%) (6.3) 2 (9.5) 1.000

Summary statistics are calculated based on the total number of patients with no missing data for each variable.

Bold values indicate statistically significant p values (p<0.05).
*Bacterial infection, postherpetic neuralgia.
VAS, Visual Analog Scale.

A Cox proportional hazards model was used to identify
factors associated with the time to HZ infection onset in
these patients (table 6). Older age at diagnosis (HR 1.02
(95% CI 1.01 to 1.04) p=0.027), the presence of psychosis
(HR 2.22, (95% CI 1.04 to 4.72) p=0.039), a higher

disease activity as measured by the SLEDAI-2K (HR 1.05
(95% CI 1.01,1.08); p=0.007) and higher daily predni-
sone dose (HR 1.04, (95% CI 1.03 to 1.05) p=0.001) prior
to the event were significantly associated with a shorter
time to the development of this infection. Although
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Figure 1 Kaplan-Meier cumulative risk for the first herpes
zoster event in SLE patients.

low complement and azathioprine were significant
in the univariate analysis, their associations were not
retained in the multivariate models after adjustment for

3

SLEDAI-2K and corticosteroid use (p=0.674and p=0.982,
respectively).

Antimalarial use could not be included in the multi-
variable logistic regression or Cox models because it
was nearly universally used in the cohort (>94%), and
the limited variability and small number of non-users
precluded reliable estimation of model coefficients.

A sensitivity analysis was performed for both the logistic
regression and Cox models after excluding patients
who had experienced HZ events prior to cohort entry.
The detailed results (online supplemental Tables 1 and
2) confirmed that disease activity, as assessed by the
SLEDAI-2K, remained consistently associated with inci-
dent HZ events (p=0.004and p=0.001, respectively).

DISCUSSION

This study provides a comprehensive evaluation of HZ
infection in SLE patients from the largest multiethnic
and multinational Latin American cohort, GLADEL 2.0,
offering insights into both its burden and determinants
of their occurrence in this population. Our findings
reinforce the role of disease activity and GC exposure as

Table 5 Logistic regression model: at least one herpes zoster event from diagnosis to the end of follow-up in SLE patients

Univariate model

Multivariate model

Variable OR (95% Cl)
Female sex 1.57 (0.77 to 3.19)
Age (at diagnosis) 0.99 (0.97 to 1.00)
Ethnic group

Caucasian Ref

African-Latin American 0.72 (0.34 to 1.50)

Mestizo 0.65 (0.43 to 0.98)

Other 2.16 (0.55 to 8.47)
Hypertension 1.73 (1.17 to 2.56)
Leucopenia 0.80 (0.55 to 1.16)
Lymphopenia 0.75 (0.51 to 1.09)
Proteinuria 0.99 (0.94 to 1.05)

Low complement
SDI>1

SLEDAI-2K*
Prednisone (orally)*

0.46 (0.30 to 0.70)
1.33 (0.88 t0 2.02)
1.05 (1.02 to 1.08)
1.11 (1.07 to 1.15)
0.72 (0.39 to 1.31)
0.87 (0.59 to 1.28)
0.99 (0.65 to 1.52)
0.93 (0.64 to 1.35)
0.80 (0.55 to 1.16)
0.81 (0.47 to 1.39)

Methylprednisolone boluses*
Intravenous cyclophosphamide®
Methotrexate*

Azathioprine*

Mycophenolate mofetil*
Rituximab*

Bold values indicate statistically significant p values (p<0.05).
*Prior to the event.

P value
0.037
0.470

P value
0.212
0.180

OR (95% Cl)
4.38 (1.10 to 17.49)
1.01 (0.98 to 1.04)

Ref
1.03 (0.25 to 4.23)
1.30 (0.67 to 2.51)

0.381
0.040
0.270
0.006
0.231
0.132
0.815
<0.001
0.175
0.002
<0.001
0.285
0.476
0.978
0.701
0.243
0.442

0.964
0.431

1.09 (1.02 to 1.17)
1.10 (1.06 to 1.15)

0.015
<0.001

SDI, Systemic Lupus International Collaborating Clinics/American College of Rheumatology Damage Index; SLEDAI-2K, Systemic Lupus

Erythematosus Disease Activity Index 2000.
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Table 6 Cox models: time from diagnosis to the first herpes zoster event in SLE patients

Univariate model

Multivariate model

Variable HR (95% Cl)
Female sex 1.21 (0.61 to 2.39)
Age (at diagnosis) 1.01 (0.99 to 1.02)
Ethnic group

Caucasian Ref.

African-Latin American

(
Mestizo 0.79 (0.54 to 1.16
Other 1.63 (0.49 to 5.46
Hypertension 1.27 (0.88 to 1.83
Psychosis 1.81 (0.88 to 3.71

Persistent proteinuria
Leucopenia
Lymphopenia

Low complement
SLEDAI-2K*

SDI>1

0.90 (0.45t0 1.79

1.00 (0.97 to 1.04
0.79 (0.56 to 1.12
0.78 (0.54 to 1.11
0.55 (0.37 to 0.81
1.08 (1.05 to 1.11
0.93 (0.62 to 1.39)

—_— == (—=— =2 = (2= <=

Prednisone mg/day (orally)* 1.04 (1.03 to 1.06)
1.04 (0.58 to 1.85)
0.74 (0.51 to 1.07)
0.94 (0.63 to 1.40)
Azathioprine* 0.74 (0.52 to 1.06)
Mycophenolate mofetil* 0.90 (0.63 to 1.29)
Rituximab* 0.80 (0.48 to 1.35)

Methylprednisolone boluses*
Intravenous cyclophosphamide*
Methotrexate*

Bold values indicate statistically significant p values (p<0.05).
*Prior to the event.

P value HR (95% CI) P value
0.580 1.26 (0.55 t0 2.9) 0.586
0.447 1.02 (1.01 to 1.04) 0.027
Ref.

0.754 1.15 (0.53 t0 2.47) 0.728
0.226 1.10 (0.70 to 1.74) 0.679
0.429 0.82 (0.16 to 4.11) 0.811
0.202

0.104 2.22 (1.04 t0 4.72) 0.039
0.831

0.192

0.162

0.003

0.001 1.05 (1.01 to 1.08) 0.007
0.726

0.001 1.04 (1.03 to 1.05) 0.001
0.903

0.111

0.766

0.099

0.566

0.409

SDI, Systemic Lupus International Collaborating Clinics/American College of Rheumatology Damage Index; SLEDAI-2K, Systemic Lupus

Erythematosus Disease Activity Index 2000.

major drivers of HZ risk, while also highlighting certain
clinical features, such as NP involvement and older age at
diagnosis, that may accelerate its onset.

These observations are consistent with previous reports,
which have generally shown HZ prevalence of approxi-
mately 3.6% with an incidence rate between 1.2 and 4.9
cases per 1000 person-years.” 119 However, Kwan et al in
a recent Toronto Lupus Clinic cohort using a patient-
reported questionnaire found higher prevalence and
incidence (prevalence 30.5% and incidence of 14.3 cases
per 1000 person-years) than in our cohort,” suggesting
that methodological differences, disease severity or
healthcare access may influence reported rates. Never-
theless, in a cohort from Brazil, Borba et al described that
4.45% of 1145 lupus patients had a total of 55 episodes
of HZ, with an annual incidence rate of 6.4 events/1000
patient-years."”

Recurrent HZ infections are more often observed in
the elderly and in immunocompromised individuals,
including those with malignancies, AIDS and autoim-
mune diseases such as RA and SLE.” ° ' HZ infection
recurrence in the GLADEL 2.0 cohort occurred in 21

patients (16.8%), representing a recurrence rate of
0.59x1000 person-years. This recurrence was slightly
lower than rates reported in other cohorts.* '’

Demographic analysis of our cohort provides addi-
tional context for these findings. Overall, 89.6% of the
evaluated patients were women and Mestizo (or subjects
of Amerindian and European ancestry) represented the
predominant ethnic group across the entire cohort. No
differences were found in sex, age at diagnosis, educa-
tion level and sociodemographic characteristics between
patients with and without HZ infection. Although not
statistically significant, differences in ethnicity were noted
between groups: there was a higher proportion of White
individuals (32.8% vs 24.7%) but a lower proportion of
Mestizos (56.8% vs 66.0%) among those with HZ infec-
tion. This contrasts with data from the Toronto Lupus
Clinic where a higher proportion of Caucasians was
observed among those with HZ infection, although this
study did not include Mestizo individuals, limiting direct
comparisons.

In the present cohort, patients with HZ infection
exhibited significant differences in certain clinical

Nieto R, et al. Lupus Science & Medicine 2026;13:€001877. doi:10.1136/lupus-2025-001877 9
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characteristics, as well as a higher frequency of cutaneous
involvementsuch as alopecia (74.4% vs 64.1%) and neuro-
logical manifestations such as seizures (10.4% vs 4.4%)
and psychosis (7.2% vs 2.9%) compared with patients
without HZ infection. These findings support the role of
higher disease activity and severity in increasing suscep-
tibility to HZ. Hypertension was more frequent among
patients with HZ in the descriptive and univariate anal-
yses, but this association was not retained in the multivari-
able models. Notably, 64% of hypertensive patients had
a history of lupus nephritis (LN), suggesting that renal
involvement may partially account for this finding. More-
over, patients who developed HZ had greater cumulative
damage at cohort entry and higher disease activity as
measured by the SLEDAI-2K prior to the event. However,
findings from other cohorts have varied, with some
reporting significant associations between HZ events and
musculoskeletal manifestations* while others found no
relationship between HZ infection and any specific SLE
clinical manifestations.'” When assessing renal involve-
ment prior to HZ events among participants in this
cohort, we found that patients with HZ events had higher
proteinuria compared with those without HZ. Similarly,
Mok et al reported that HZ reactivation was common
among patients with LN. In their study, at 2 years of treat-
ment, 18% of LN episodes were complicated by HZ infec-
tion (incidence 8.84/100 patient-years). Patients with HZ
reactivation, compared with those without it, were more
likely to have first-time renal disease and shorter duration
of LN than those without it.*’

Treatment exposure may also play a role. Hydroxychlo-
roquine (HCQ) use was more frequent among patients
without HZ; however, the high prevalence of its exposure
in the entire cohort precluded its inclusion in the multi-
variable analyses; thus, no independent association could
be established. This observation could be related to better
disease control without the risks associated with immu-
nosuppression; nevertheless, evidence from a recent
systematic review and meta-analysis failed to demon-
strate a consistent protective effect of HCQ on HZ risk.”!
Although no differences were observed in the use of
immunosuppressants between patients with and without
HZ infection, those who developed HZ had received
higher doses of prednisone prior to the event compared
with those who did not. A Brazilian study reported that
medication use, particularly the concomitant administra-
tion of corticosteroids and immunosuppressants, was the
primary trigger for HZ infection in SLE patients, rather
than disease activity.'” Our findings partially align with
these observations but also suggest that HZ risk in SLE
may result from an interplay between treatmentrelated
factors and disease activity.

The characteristics of the HZ events found in our
cohort are broadly consistent with those described in
the literature.” Most HZ infections occurred within the
first 5 years after SLE diagnosis, with the thoracic region
being the most frequently affected area, followed by the
lumbar region. Notably, more than one-third of patients

had multimetameric involvement, a pattern associated
with greater HZ severity. Over 12% of patients developed
complications, with PHN being the most frequent. Addi-
tionally, over 20% of patients required hospitalisation
due to HZ infection. Hospitalised cases were character-
ised by more frequent lumbar involvement, multimeta-
meric extension and higher complication rates, and
they also received higher prednisone doses prior to the
event compared with non-hospitalised patients. Although
lumbar involvement was more frequently observed among
hospitalised patients, when information on the reason
for hospitalisation was available, hospitalisations were
mainly related to extensive HZ involvement or secondary
superinfections. This pattern highlights the substantial
morbidity HZ imposes in patients with SLE.

In line with previous reports,* the Kaplan-Meier curve
in our cohort showed a progressive increase in the prob-
ability of HZ over time, with the highest incidence occur-
ring in the first year. Although the incidence declined
thereafter, new cases continued to appear, indicating
a cumulative risk over time. This temporal distribution
reinforces the need for close surveillance and early
preventive strategies, particularly during the early years
of disease management.

Building on these temporal and clinical patterns, we
examined factors influencing HZ risk. In our cohort,
female sex, higher disease activity and the use of higher
daily doses of prednisone (mg/day) were associated with
an increased probability of developing at least one HZ
event after SLE diagnosis. Time to event analysis further
identified older age atdiagnosis, the presence of psychosis,
higher disease activity and a higher daily dose of pred-
nisone as predictors of earlier HZ onset. In contrast to
our findings, Mok et al’ found no differences in disease
activity, treatment response or other clinical parameters
between patients with and without HZ. However, consis-
tent with our results, they observed a higher incidence
of HZ in LN patients receiving triple therapy (prednis-
olone, mycophenolate mofetil (MMF) and tacrolimus),
followed by prednisolone plus CYC and prednisolone
plus MMF. Their analysis also linked renal involvement,
higher maximum daily doses of MMF and greater cumu-
lative dose of CYC during induction therapy with HZ reac-
tivation. Similarly, a recent meta-analysis found that TAC
plus GC was associated with the lowest HZ risk, while CYC
plus GC and MMF plus GC showed higher risks.?* Along
the same lines, Zamora et al reported increased risk of
HZ with intravenous CYC, MMF and prednisone, whereas
HCQ was protective. They found no association between
disease activity and HZ occurrence, suggesting a potential
protective role of HCQ, an aspect not confirmed in our
study.”

Although earlier studies identified lymphopenia as a
risk factor for HZ, this association was not observed in
our cohort.”* These differences may be partly explained
by variations in study design, patient populations, defi-
nitions of lymphopenia or the timing and intensity of
immunosuppressive therapy.

10 Nieto R, et al. Lupus Science & Medicine 2026;13:€001877. doi:10.1136/lupus-2025-001877
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This study has some limitations. The diagnosis of HZ
infection was clinically established and was based on
patient self-reports, although clinical validation by the
investigators was performed in most of them. Viral isola-
tion by culture or serology was not undertaken to confirm
HZ infection and events occurring prior to enrolment
may be subject to recall bias. In addition, vaccination data
were not systematically obtained for the entire cohort,
which precluded us from estimating the risk of HZ risk
according to vaccine type.

The main strength of this study lies in its inclusion of
a large number of Latin American patients with lupus,
representing diverse ethnic backgrounds, socioeconomic
and educational levels and variable disease involvement.
Furthermore, the longitudinal follow-up of patients from
this cohort provides a unique opportunity to more accu-
rately identify factors associated with the occurrence and
course of HZ infection.

In summary, our findings underscore that HZ infection
remains a clinically significant and potentially prevent-
able complication in SLE, with substantial morbidity
reflected by hospitalisations and complications such as
PHN. Identifying patients at the highest risk, particu-
larly those with renal involvement, high disease activity
and greater GC exposure, should be a priority in routine
care. These results reinforce the need for proactive risk
mitigation strategies, including timely recognition and
management of renal disease, minimisation of GC doses
and consideration of HZ vaccination during periods of
disease quiescence. Implementing such measures could
meaningfully reduce the burden of HZ and improve
long-term outcomes in SLE.
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