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Abstract
Objectives
The aim of the present paper is to evaluate the immune response and tolerability of varicella vaccine in children and
adolescents with systemic lupus erythematosus previously exposed to varicella-zoster virus.

Methods
We performed a prospective and controlled study on a group of 54 SLE patients that were chosen at random to be or not
to be vaccinated (28 were vaccinated and 26 were not). Twenty-eight healthy controls, of matching age and sex were also
vaccinated. All were submitted to a questionnaire, physical evaluation and laboratory assays: lymphocyte immuno-
phenotyping by flow cytometry, plasma varicella zoster virus (VZV) serology by ELISA and in vitro interferon gamma (IFNy)
production by T-cells after stimulus with VZV antigen. They were evaluated before vaccination and at 30, 45, 180 and 360
days afterwards.

Results
We did not observe any differences in the frequency of adverse events in both vaccinated groups. At study entry, all
individuals were seropositive for VZV antibodies. The serum VZV antibody titres similarly increased after vaccination.
The frequency of flares and the SLEDAI score were also similar among the patients. Thirty days after vaccination the
production of IFNy specific to VZV was lower in the SLE group compared to healthy controls. In the follow-up we
observed 4 cases of herpes zoster in the SLE unvaccinated group, but no zoster in the vaccinated group.

Conclusion
The varicella vaccine was well tolerated in SLE group, who had pre-existing immunity to varicella. The varicella vaccine
immunogenicity measurement by serum antibody titres was appropriate. The incidence of HZ was lower in the vaccinated
lupus group.
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Introduction

Varicella zoster virus (VZV) infections
as primary infection or as reactivation
of VZV as herpes zoster (HZ) are often
severe in patients with SLE. A number
of studies have confirmed a high inci-
dence of HZ in SLE patients (1-4) who
are especially prone to recurrent zoster
episodes (2, 5).

HZ in lupus patients might be prevent-
ed or attenuated by boosting VZV with
live VZV vaccine as has been achieved
in healthy elderly persons (6-8) or as
the results of studies in HIV patients
suggest (9, 10).

Although live vaccines remain contrain-
dicated in patients taking immunosup-
pressant, a recent review has considered
the possibility for the administration of
varicella/zoster vaccination in patients
with immune-mediated inflammatory
diseases (11).

Due to the absence of data concerning
the risk/benefit ratio for varicella vac-
cine in patients with SLE, the present
study evaluated the immune response
and tolerability of this vaccine in chil-
dren and adolescents with SLE previ-
ously exposed to varicella-zoster virus.

Patients and methods

Our sample initially comprised 134 eli-
gible patients, resulting in 54 that ful-
filled the required criteria and accepted
to participate in the study. These pa-
tients were compared to a group of 28
healthy controls.

Study design

We performed a prospective, blind
randomised and controlled study. Two
groups of SLE patients (54 patients)
were randomly assigned to be vac-
cinated or not and a group of healthy
controls (28 individuals) were also in-
cluded to be vaccinated.

SLE patients who attended two Pedi-
atric Rheumatology Outpatient Clinics
from March 2007 to September 2008
were selected. Healthy children and
adolescents were selected from a lo-
cal school and were of matching for
gender and age with the patients. This
study was approved by the local Insti-
tutional Review Board and written in-
formed consent was obtained from all
participants.
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Study population

Eligible patients were aged from 5 to 18
years old, all fulfilled the 1997 revised
criteria for classification of SLE (12)
and had been on immunossupressant for
at least 6 months. Since live attenuated
vaccines are usually contraindicated for
SLE patients (13-16), we had no avail-
able guidelines to base on for inclusion
and exclusion criteria. In view of that,
we decided to exclude patients who had
received mycophenolate, intravenous
immunoglobulin, cyclophosphamide or
methylprednisolone in the last 3 months.
Other immunossupressants such as
cyclosporine (up to 3 mg/kg/day),
azathioprine (up to 3 mg/kg/day) and
methotrexate (up to 20 mg/week) were
acceptable. The allowed dose of corti-
costeroids was below 2 mg/kg/day or up
to 20 mg/day (17). Patients who were
taking acetylsalicylic acid were evalu-
ated and, in the case of the antiphos-
pholipid antibodies being negative, the
drug was discontinued 4 weeks prior to
vaccination and reintroduced 6 weeks
after (due to risk of Reye syndrome in
individuals taking this drug who are go-
ing to be vaccinated with varicella vac-
cine). Leucocyte count below 700/mm?
and platelets below 100,000/mm?on the
day of vaccination were also exclusion
criteria. Previous history of varicella
infection and SLEDALI score (Systemic
Lupus Erythematosus Activity Index)
(18) were not exclusion criteria. The
mean follow-up time was 35.6 months
(range 24-42 months). At assessment,
children and adolescents from the con-
trol group had to be free of disease and
not taking any medication.

Lupus flare was defined as the need for
corticosteroids introduction or increase
in the baseline dosage and/or the addi-
tion of immunossupressant during the
study period (19).

Follow-up

All patients and controls were evalu-
ated before vaccination and at days 30,
45, 180 and 360 afterwards. One year
and two years after the end of the tri-
al, the patients were called to answer
about flares and HZ episodes.

At the first visit, they were all submitted
to a questionnaire, physical evaluation
and laboratory tests, including immu-
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nophenotyping of lymphocytes, VZV
plasma antibody titres and specific vari-
cella zoster interferon gamma (IFNY)
production by CD4* and CD8* T cells.
The questionnaire contained questions
about previous contact with VZV, such
as previous infection, HZ or immunisa-
tion and about recent household contact
with varicella. Their disease activity
was measured by the SLEDAI (18).

VZV vaccine administration
Participants received one subcutaneous
injection of varicella vaccine (Biken®
Aventis Pasteur, =1000 plaque-form-
ing units of virus/0.5 mL) in the deltoid
region.

Evaluation of vaccine adverse events
On enrolment, subjects received a pre-
formatted diary to report any local or
systemic reaction for the 45 post-vacci-
nation days, including signs and symp-
toms of HZ and lupus flares. Those
who had any adverse reaction were
instructed to immediately contact the
physicians of our study group by an in-
teractive telephone-response system, so
that they could be promptly evaluated
and receive acyclovir in case of the ap-
pearance of any rashes. Subjects were
contacted weekly in the first weeks and
thereafter at the regular consultation
and at days 30, 45, 180 and 360 post-
vaccination.

Blood and urine samples collection
SLE patients had a blood and urine
sample collected at days 0, 30, 180
and 360. Controls had a blood sample
collected on the same days and a urine
sample was collected only on day 0, for
pregnancy test.

Laboratory assessment

At days 0, 30, 180 and 360, routine
laboratory tests were performed on
the 54 patients. Antinuclear and dou-
ble stranded DNA antibodies were de-
tected by indirect immunofluorescence
using HEp-2 cells as substrate and the
presence of IgG or IgM anticardiolipin
antibodies was assessed by ELISA (en-
zyme-linked immunosorbent assay).
Total haemolytic complement activity
(CH 100) was measured by immuno-
hemolysis assay. A complete blood cell

count (CBC) was performed for the
healthy control group at day 0, before
vaccination.

Immunophenotyping of lymphocytes
was performed on all subjects (SLE
patients and controls) at day 0, by 4-
colour flow citometry analyses (FAC-
SCalibur, BD Biosciences, Franklin
Lakes, USA).

VZV humoral immunity

Varicella antibodies were measured by
indirect ELISA, as previously described
(20). Individuals with varicella antibody
concentrations equal to or greater than
0.1 TU/ml were considered to be fully
protected; those with antibodies equal
to or greater than 0.05 and below 0.1
IU/ml were considered to have doubtful
immunity; individuals with antibody
levels below 0.05 TU/ml were consid-
ered to be non-immune (21).

VZV cellular immunity

Whole blood was diluted 1 in 10 in
RPMI 1640 culture medium (Gibco,
New York, USA), supplemented with
L-glutamine and antibiotics (Gibco),
and distributed into polystyrene tubes.
Samples were cultured for 120h in the
presence of 5 uL varicella zoster anti-
gen (cell supernatant of varicella in-
fected cells) (batch numbers 03050A1
and 03051A1) (Microbix, Toronto,
Canada) or control varicella zoster an-
tigen (cell supernatant of non-infected
cells) (batch numbers 29001A2 and
29003A1) (Microbix). Preliminary
experiments showed that this antigen
concentration and incubation period re-
sulted in maximum response to varicella
zoster antigen. Brefeldin A (Sigma, St
Louis, USA), (10pg/mL) was added to
all tubes for the last 4h of culture. Af-
ter the incubation period, 2mM EDTA
(Gibco) was added; cells were pelleted,
the supernatant was removed and the
cells were lysed for 10 minutes. After
cell washing with phosphate-buffered
saline, CD3-APC and CD8-PerCP con-
jugated monoclonal antibodies (BD
Biosciences) were used for cell-sur-
face staining. Cells were then fixed,
washed, resuspended with permeabili-
sation buffer and incubated for 10 min
at room temperature in the dark. IFNy-
FITC conjugated monoclonal antibody

793

PAEDIATRIC RHEUMATOLOGY

was then added. Finally, the cells were
washed and kept in the dark at +4°C
until data acquisition. Sample acquisi-
tion was performed with FACSCalibur
Cytometer (BD Biosciencies) using
CellQuest software (BD Biosciences).
Analysis was performed using FlowJo
software (Tree Star, Ashland, USA).
Fifty thousand events were acquired in
the lymphocyte gate based on the for-
ward scatter and side scatter dot plot.
CD3*T cells were selected based on
the side scatter profile and CD3-APC
fluorescence. CD8*T lymphocytes were
defined as CD3*/CDS8* CD4'T lym-
phocytes were defined as CD3*/CDS§".
Intracellular IFNYy production was eval-
uated in CD3*/CD8* and CD3*/CDS§~
cells. The final value of positive cells to
each stimulus was obtained by subtract-
ing the percentage of positive cells of
the culture without stimulus (negative
control) from the culture in the presence
of stimulus (varicella antigen).

Statistical analysis

Numerical unrelated variables were
analysed by #-test and numerical relat-
ed variables, by paired z-test. For cat-
egorical variables, Chi-Square test or
Fisher’s exact test were used. Repeated
measure ANOVA was used for analysis
of data evaluated more than once, with
multiple comparisons performed by
Tukey test. For variables which were
not normally distributed, Wilcoxon’s or
Mann-Whitney U-tests were used. To
control the overall a level, Bonferroni
adjustment was used. Level of signifi-
cance was set at p<0.05.

Results

Demographic and clinical data

One hundred and thirty-four patients
were screened: 58 were excluded due to
use of immunosuppressants; 6 due to co-
morbidities; one due to thrombocytope-
nia and 15 refused to participate.Demo-
graphic data of patients and controls at
study entry are shown in Table I.
Previous VZV infection was reported
by 19/28 (67.8%) patients in SLE vac-
cinated group, 21/26 (80.7%) in SLE
unvaccinated group and 17/28 (60.7%)
controls. Five SLE patients reported HZ
in the past, 3 patients in the vaccinated
group and 2 in the unvaccinated group;
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Table I. Characteristics of the three groups
controls at the study entry.

Varicella vaccine and lupus / C.M.P.L. Barbosa et al.

: vaccinated and unvaccinated systemic lupus erythematosus (SLE) patients, and vaccinated

SLE (n=54)
Parameters Vaccinated Unvaccinated Vaccinated controls  p-value
(n=28) (n=26) (n=28)
Mean age in years (range) + standard deviation 153 +£25 140 + 3.1 150+ 25 0.2339¢
(9.9-18.8) (7.6-18.3) (10.1-18.7)
Number of female individuals (%) 21 (75.0) 22 (84.6) 21 (75.0) 0.6801°%
Number of individuals non Caucasians, n. (%) 20 (71.4) 14 (53.8) 21 (75.0) 0.2590%
Mean time + standard deviation in years since SLE diagnosis (range) 45+2.6 47+28 NA 0.7478"
(1.4-9.1) (0.7-10.0)
Mean SLEDALI + standard deviation (range) 093+1.6 1.62+23 NA 0.19977
0-4) (0-8)
Number of patients on oral corticosteroids, n. (%) 18 (64.3) 18 (69.2) NA 0.7001°%
Mean daily dose of corticosteroids + standard deviation (range) (mg) 75+39 94+48 0.0939 *
(3-12.5) (2.5-15)
Number of patients on azathioprine, n. (%) 9 (32.1) 12 (46.1) NA 0.2913¢
Mean daily dose of azathioprine + standard deviation (mg/kg/day) (range) 1.5+05 1.9+0.6 0.21707
(0.7-2.4) (14-3)
Number of patients on cyclosporine, n. (%) 0 2 (71.7) NA 0.2271%
Mean daily dose of cyclosporine + standard deviation (mg/kg/day) (range) NA 1.75+03
(1.5-2.0)
Number of patients on methotrexate, n. (%) 2 (7.1) 0 NA 0.4913%
Mean weekly dose of methotrexate (mg) 20 NA
Number of patients on chloroquine, n. (%) 27 (96.4) 22 (84.6) NA 0.1346%
Mean daily dose of chloroquine + standard deviation (mg/kg/day) (range) 46+1.0 52+10 NA 0.03637
(3.2-6.6) (2.6-6.0)

SLEDAL: systemic lupus erythematosus disease activity index. NA: not applicable. JANOVA. SChi-square test. "7-test. *Fisher’s exact test. (12 patients were

on corticosteroids and azathioprine).

none of the controls had presented HZ
in the past. Only one SLE patient and
2 controls had received one dose of
varicella vaccine before the study entry.
None of the study participants reported
household exposure to varicella within
the last 30 days of study entry.

Adverse events

Up to 45 days after the vaccine, 42.8%
of the vaccinated individuals presented
adverse events. However, only mild
adverse events were reported, with no
significant difference between the 3
groups (p=0.1663). None of the vacci-
nated patients presented disseminated
varicella rash or HZ (Table II).

The frequency of flares was the same
for both SLE groups, affecting only
4 patients in each group. Regarding
SLEDALI, the 2 groups behaved similar-
ly throughout time (p=0.2062). How-
ever, an increase in the index between
30 and 180 days after vaccine was ob-
served in both SLE groups (p=0.036,
ANOVA with repetitive measures).

Lymphocyte immunophenotyping

Total lymphocyte counts were similar
in both SLE patients groups (vaccinat-
ed and unvaccinated) and lower than
in controls (p=0.005). There was no
difference observed in the number of
CD3*, CD4* and CD8* T cells. In con-
trast, both NK and B-cell counts were
lower in SLE patients than in controls

(p<0.0001 and p=0.009, respectively)
(Table III).

There was no statistical difference be-
tween SLE patients and controls regard-
ing the mean percentual of maturation
subsets of CD4* T, CD&* T cells and B
lymphocytes. The co-stimulatory mol-
ecules CD28 assessed on CD4*T and
CDS8*T cells and CD80 and CD86 as-

Table II. Adverse events presented by vaccinated and unvaccinated systemic lupus
erythematosus (SLE) patients and vaccinated controls, in the first 45 days after vaccination.

SLE
Adverse events Vaccinated Unvaccinated Vaccinated controls
n=28 (%) n=26 (%) n=28 (%)

n. (%) 12 (42.9)% 6 (23.1) 13 (46.4) ¢
Local reactions 2 (7.1) 0 6 (21.4)
Localised rash

(less than 5 vesicles) 1 (3.6) 0 1 (3.6)
Fever (=37.8° C) 3 (10.7) 0 4 (14.3)
Vomiting 0 1(3.8) 1(3.6)
Headache 10 (35.7) 5(19.2) 6 (21.4)
Herpes zoster 0 1(3.8) 0

SChi-square test. p=0.1663 (between vaccinated SLE and vaccinated controls). Some individuals pre-

sented more than one adverse event.
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Table III. Mean absolute values of lymphocytes and mean percentage (range) of lymphocyte subpopulations in vaccinated and unvacci-
nated SLE patients and vaccinated controls on the day of vaccination.

SLE (n=54)

Parameters Vaccinated Unvaccinated Vaccinated controls p-value

(n=28) (n=26) (n=28)
Lymphocytes (cells/mm?) 1784.07 + 740.35 179045 + 895.98 2372.59 +742.06 0.005%*
CD3+ (cells/mm?) 1285.66 + 582.68 1262.00 + 622.14 1526.65 +51491 0.120
CD4+ (cells/mm?) 646.46 + 312.47 63545 + 388.98 804.05 +295.00 0214
Naive (%) 40.50 £ 9.59 3933 £ 11.97 4171 £12.75 0.829
Central Memory (%) 2501 £ 7.78 24.79 + 8.66 25.05 £7.44 0.995
Peripheral memory (%) 28.39 = 9.19 29.16 = 11.12 27.08 £10.99 0.702
Terminally differentiated(%) 6.09 + 3.55 6.70 = 5.31 6.14 £2.21 0471
CD28+(%) 97.05 = 4.14 9798 + 2.08 96.45 £4.35 0.254
CD38 (molecules/cell) 2717.61 = 1331.12 2529.51 + 1454.08 2356.21 +1249.38 0.504
CD8+ 552.73 +291.90 528.96 + 303.11 592.73 +229.50 0.661
Naive (%) 3524 = 1251 37.71 = 15.82 3452 +14.04 0.701
Central Memory (%) 4.18 £ 6.78 3.12 + 1.67 4.03 +2.56 0.073
Peripheral memory (%) 38.35 £ 1397 39.63 + 15.04 40.33 + 14.69 0.996
Terminally differentiated (%) 2221 +11.20 19.52 + 11.32 21.10 £ 11.51 0.706
CD28+ (%) 68.42 = 17.76 68.03 + 16.13 67.57 £18.29 0912
CD38 (molecules/cell) 2304.55 + 1289.25 2108.04 + 137441 1694.22 +837.19 0.378
CD19+ (cells/mm?) 170.10 = 117.66 22701 + 179.92 286.43 +180.07 0.009™
Naive (%) 75.15 + 11.58 7721 = 14.12 77.83 £8.10 0.586
Memory (%) 2484 + 11.58 2278 + 14.12 22.16 £8.10 0.530
CD 80 + 2743 + 13.07 3094 = 17.15 2530 +8.24 0.331
CD 86+ 74 +5.64 10.17 = 14.19 5.55 +4.09 0.107
CD38 (molecules/cell) 3955.60 + 3124.77 407391 + 4787.03 2966.13 +2640.90 0.547
NK cells (cells/mm?) 130.54 + 100.58 108.02 + 111.65 313.13 £179.35 <0.0001%*

“*ANOVA. 'Tukey test, both vaccinated and unvaccinated SLE patients are different from controls. 'SLE vaccinated patients are different from control.

sessed on B-cells did not differ among
the groups (Table III).

Cellular immune response

On study entry, IFNy production by
CDA4 T cells (p=0.169) and CD8 T cells
(p=0.158) was similar in both vaccinat-
ed groups (SLE patients and controls).
Before VZV vaccine administration,
SLE patients and control group had

similar CD4* and CD8* T specific VZV
IFNy producing cells (p=0.783 and
p=0.754, respectively).

Thirty days after vaccination, SLE pa-
tients showed a lower percentage of
CD4* and CD8* T specific VZV IFNy
producing cells than the control group
(p=0.001 and p=0.0004 respectively).
At later dates (180 and 360 days),
mean percentage of CD4* and CD8*

IFN gamma +
CD4+Tcells(%) 3 -

—@—SLE

44— Control

0 30

Days after study entry

180 360

Fig. 1. Percentage of IFNYy producing CD4+ T cells after in vitro stimulation with VZV antigen at days
0,30, 180 and 360 after varicella vaccination in SLE patients and in controls.
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T specific VZV IFNy producing cells
were similar between SLE and control
groups (Figures 1 and 2).

No correlation was found between
mean absolute values of CD4 T cells,
CDS8 T cells before vaccination, use of
immunossupressants or lymphocytes
subsets and production of IFNy 30
days after vaccination.

Humoral immune response

At study entry, all individuals presented
protective plasma VZV antibody lev-
els equal to or greater than 0.1 TU/ml.
Mean antibody levels were also com-
parable among the groups (p=0.191).
Individuals from SLE and control
groups did not differ with respect to
mean VZV antibodies at each time point
analysed. Both vaccinated SLE patients
and controls had a significant increase in
antibody levels between days O and 30
(»<0.001 for both analyses) (Fig. 3).

Herpes zoster during the study

Over the mean 35.6 months of follow-
up period, we reported 4 cases of HZ in
the unvaccinated SLE group, whereas
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in the vaccinated group no case was
observed.

Itis worth noting, none of those episodes
occurred after an increase in immuno-
suppressive drugs. The relative risk of
HZ could not be calculated due to the
small number of patients with HZ.

Discussion

To our knowledge, this is the first study
that has evaluated the immune response
and tolerability of varicella vaccine in
SLE patients.

All our patients and healthy controls
presented antibodies, although not all
of them had reported previous VZV
disease. This is probably due to previ-
ous oligosymptomatic disease (22).
Since most individuals acquire im-
munity through natural infection in
Brazil, VZV seroprevalence among
Brazilian adolescents is estimated to
be 95.5% (22). VZV vaccine is only
available in the Brazilian public health
system for susceptible individuals with
increased risk of severe disease and for
their household contacts.

Although the response to humoral im-
munity has been present in all patients
and controls, it is well known that some
conditions can hamper the specific
VZV cellular immunity and predispose
to zoster (1-5, 23-28).

Following a single dose of varicella
vaccine, SLE patients showed an in-
crease in specific VZV antibody levels,
similar to healthy controls. We observed
a decrease in specific cell-mediated im-
munity to VZV in SLE patients.
Recently, a number of reviews on the
use of vaccines in patients with rheu-
matic diseases have been published (13-
16), but no study on SLE patients and
varicella vaccine is available in English
literature. In light of the risks, a strict
set of inclusion criteria was required for
this study. Although SLEDAI score was
not an exclusion criterion, all patients
presented low SLEDAI scores reflect-
ing the low activity of the disease and
the limited use of immunosupressants.
After varicella vaccine administration,
only mild adverse reactions were ob-
served, most of them probably not as-
sociated with the vaccine. Although the
frequency of adverse events was higher
in our study population than described

Varicella vaccine and lupus / C.M.P.L. Barbosa et al.
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Fig. 2. Percentage of IFNY producing CD8* T cells after in vitro stimulation with VZV antigen at days
0, 30, 180 and 360 after varicella vaccination in SLE patients and in controls.

25

20

15

10

Antibody levelsin vaccinated groups (IU)

——SLE
-4-Control

Days

180 360

Fig. 3. Mean plasma varicella antibody levels in vaccinated groups (SLE and controls) at days 0, 30,

180 and 360.

in the literature, none were severe (29)
and they were equally distributed in the
lupus group and in the control group.
Moreover, we did not observe lupus
flare in the first 30 days after adminis-
tration. Further flares were not time-re-
lated to vaccination and were similar in
both SLE groups (vaccinated and un-
vaccinated), suggesting that the vacci-
nation was not a trigger for new flares.
Regarding the immunophenotyping
profile, noteworthy distinctions be-
tween SLE patients and controls lay on
the total lymphocyte, B-cell and NK-
cell counts that were lower in SLE pa-
tients than in controls. Lupus patients
are known to have a low number of NK
cells (30-32). In our study, contrary to
the literature, the CD4 T cell counts
were not lower than in the controls
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(33), which could be explained by the
low disease activity of our patients.
Also, the absence of major CD4/CDS§
T alterations suggests that our patients
were not at risk to receive a live attenu-
ated vaccine and might be able to re-
spond to this antigen challenge.

Since the values of CD4 T cells are an
important parameter to vaccinate other
immunosuppressed patients (e.g. HIV
infected) (34), we tested the possibility
of a relationship between the individu-
al absolute values of CD4 and CD8 T
cells and the cellular specific response
to varicella vaccine, but we did not find
any direct relationship.

T cell dysfunction has been described
at the cellular and molecular level in
both humans and animal models of lu-
pus (35, 36). Little is known on T-cell
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response to VZV epitopes, though
CD4 T cells may play a greater role in
control of VZV infection than they do
in some other viral infections (2, 37).
Park et al. analysed the association of
reduced in vitro CD4 T cell responses
specific to VZV in SLE patients and
found that percentage of IFNYy positive
CD4 T cells was significantly lower in
patients with SLE than in healthy con-
trols (38). Immunologic studies show
that HZ high incidence in patients with
SLE is probably due to cellular immu-
nity dysfunction rather than to immuno-
suppressants (2, 5).

All patients and controls had protec-
tive VZV antibody levels at study en-
try. After vaccination, antibody levels
increased and remained increased in
both vaccinated groups, showing the
patients’ ability to respond to the vac-
cine in terms of humoral immunity.

We observed a decrease in the
IFNYy production specific to varicella,
which is still unclear from our point of
view. Impaired in vitro T-cell prolifera-
tion and altered cytokine production in
response to foreign antigens, alloanti-
gens, and mitogens were observed by
others (36). It is possible that the re-
sponse had occurred before the 30-day
evaluation and so remaining undetect-
able to us. It is worth mentioning that
IFNY is intrinsically related to the patho-
genesis of SLE and therefore it may in-
terfere with specific responses to VZV.
We cannot rule out the possibility that
a less expressive cell-mediated immune
response that occurred in our study was
due to low antigenic stimuli. One study
indicated that higher potencies are re-
quired to elicit a significant increase in
cell-mediated immunity to VZV (7).
Although in vitro IFNy production in
response to antigen exposure is consid-
ered a marker of cellular function, a re-
markable clinical response in terms of
the absence of zoster episodes among
vaccinated SLE patients was observed.
None of the SLE patients from the vac-
cinated group manifested HZ, whereas
4 patients from the unvaccinated group
presented the infection. So it is possible
that the varicella vaccine protected the
vaccinated individuals. The same find-
ing was described by Gershon et al.,
while administering varicella vaccine

to 46 HIV-infected children who had
previously had varicella (10). For in-
dividuals with previous VZV infection,
the administration of a single dose of
varicella vaccine or even herpes-zoster
vaccine would act as a booster. Re-ex-
posure to a pathogen could generate
more T-cells that can localise in periph-
eral tissues (39, 40).

We assume that the high incidence of
HZ in SLE patients cannot be explained
merely by a low frequency of VZV-spe-
cific IFNy CD4* T cells; perhaps more
complex genetic and environmental
factors related to the pathogenesis of
SLE or host immunemodulation from
interfering drugs might help to explain
the high incidence rate.

Itis a fact that our sample size was small,
which could possibly have interfered
with the statistical significance. Howev-
er, the rare occurrence of the disease and
the limited number of enrolled patients
due to the strict inclusion criteria, are
reasons to justify such a small number
of individuals. Also, one could suggest
the use of a more immunogenic vac-
cine. As we were unaware of the risks
of vaccinating our patients with a vari-
cella vaccine containing 1000 PFU, we
could not for safety reasons vaccinate
them with a higher virus dosage. Inter-
estingly, although the zoster vaccine is a
live vaccine with a higher potency than
varicella vaccine, some are considering
the risk:benefit ratio for this vaccine for
patients on a low dose of immunossu-
pressant, especially since rescue therapy
with acyclovir is possible (39).

Our results allow us to conclude that in
this group of SLE patients with pre-ex-
isting immunity to varicella, with low
disease activity and taking low doses of
immunossupressants, the varicella vac-
cine was safe.

Although more studies reproducing
our results are necessary, administering
varicella booster vaccines to SLE pa-
tients might be a safe strategy to help to
reduce the incidence of HZ among this
very special group of individuals.
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