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Introduction

Patients with systemic lupus erythematosus (SLE)
have a higher infection rate than the general popu-
lation. At least 50% of them will have one severe in-
fectious episode caused by common or opportunis-
tic microorganisms during the course of the disea-
se.1,2 Among the predisposing factors for increased
rate of infection are low complement levels,
functional alterations of phagocytic cells, impaired
cellular immunity with lymphopenia and decrea-
sed cytokine production, reduced immunoglobu-
lin production, low capacity of microorganism eli-
mination by reticulo-endothelial system and use
of immunosupressant drugs.1,2

Vaccination is a cheap and efficient way to avoid
some infections. Live vaccines are contraindicated
in imunossupressed patients and in those using
more than 20 mg of prednisone per day or equiva-
lent but there is some evidence that inactivated and
component vaccines are safe in SLE.3 Even though
vaccination of SLE patients has been largely deba-
ted; rheumatologists are reluctant to indicate it.4

There are, at least, two good reasons to explain this.
The first is that SLE is an autoimmune disease of
unknown etiology in which infectious epitopes are
candidates for inducing or exacerbating the disea-
se.5,6 There are some reports that vaccination flared
the disease even causing patient’s death.3 The se-
cond is that the protective response of SLE patients
may be low making the vaccine ineffective.3,7

Vaccination against influenza is recommended
for immunocompromised people with high chan-
ces of infection similar to those of SLE.8

Previous studies have shown that vaccination
against influenza in lupus patients is quite safe.
Abu-Shakra et al7 however, studying serum of pa-
tients 6 weeks after influenza vaccination, found
that autoantibodies such as anticardiolipin, anti-
-Ro, anti-La, anti-RNP but not anti-DNA were in-
creased. The titers fell in the subsequent 12 weeks
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and no patient had clinical manifestation of dise-
ase flare. Stojanovich,5 on the other side, found that
this vaccine is well tolerated by SLE and rheuma-
toid arthritis patients.

Concerning protective response, Mercado8

studying 18 patients with SLE and 18 controls found
an adequate level of protective antibodies in 61 to
72% of patients (the variations being caused by dif-
ferent studied antigens). Abu-Shakra et al,9 in 24
patients, found lower titers in SLE patients that in
healthy controls and those titers were even lower
in patients over the age of 50 or using azathioprine
or prednisone in doses higher than 10 mg per day.
Another study showed that influenza vaccination
generated as good antibody response in children
with SLE as in control children and that the res-
ponse was not affected by immunosuppressant
therapy.10 Vaccination response may vary according
to immunogenicity and previous vaccinations.7

Considering the discrepant results in the litera-
ture we proposed to analyze the response of local
SLE population to influenza vaccination as well as
its potentially deleterious effects on clinical activity
of disease.

Material and methods

The study was approved by the local Research Ethi-
cal Committee and all participants gave a written
consent.

We included SLE patients with at least four Ame-
rican College of Rheumatology classification crite-
ria for this disease,11 older than 18 years that agreed
to participate in the study from April to May 2007.
None of them could be using cyclophosphamide or
have active renal disease, central nervous manifes-
tations or severe hematological manifestations. For
control we invited healthy hospital workers and
medical students. 

SLE patients and controls should have blood
drawn before and six weeks after influenza vacci-
nation. Lupus activity was measured by SLE Dise-
ase Activity Index (SLEDAI). SLEDAI is a list of signs,
symptoms and laboratorial findings to which are gi-
ven values. A variation of 3 SLEDAI units is consi-
dered a disease flare.12

We included 47 lupus patients and 27 controls.
None of them had received previous influenza vac-
cination. 

SLE patient’s age varied from 20 to 59 years old
(mean 40.57±9.9) with one male and 46 female. Du-

ration of disease varied from 24 to 336 months
(mean 103.3± 65.9). Ten patients had had glome-
rulonephritis (class II, one patient; class III, four
patients; class IV, four patients and class VI, one pa-
tient who was on hemodialysis). None of them had
active renal disease. Twenty three patients used
prednisone (mean dose 10.8 ±5.9 mg/day); eight
were using methotrexate (mean dose 17.8±
5.8mg/week); nine were using azathioprine (mean
dose 133.3±25mg/day) and one was using myco-
phenolate mofetil (1,5 g/day). Control persons
were aged between 22 and 57 years (mean
34.7±12.0) and there were four male and 23 female.

Vaccine used had influenza virus hemagglutinin
(HI) for the following antigens: A/NewCaledo-
nian/20/99 (H1N1), A/Wisconsin/67/2005 (H3N2)
and B/Malaysia/ 2506/ 2004. Seroconvertion was
considered as a fourfold rise in the previous titer.
Titers equal or over 1:40 were defined as protecti-
ve against infection with influenza virus.7

Pre and post immunization hemagglutinin in-
hibition antibodies were tested according to a stan-
dard World Health Organization procedure.13 Sera
were treated with a receptor destroying enzyme (V.
cholera neuraminidase) to remove non specific in-
hibitors. Treated sera were tested against A/New
Caledonian/20/99 (H1N1), A/Wisconsin/67/2005
(H3N2) and B/Malaysia/2506/2004. Four hemag-
glutinin units in 25µL diluted in buffered saline
and a 1% suspension of guinea pig erythrocytes
were added to serial dilution of the sera (1:20 to
1:2560). Titer was determined as the last dilution
of the serum that inhibited hemagglutinin. This
procedure was repeated separately for each tested
antigen.

Data obtained were studied through contin-
gency and frequency tables. Fisher and chi squa-
red tests were used for nominal variables and
Mann-Whitney was used for numerical ones with
the help of the software Graph Pad Prism 4.0. The
adopted significance was 5%.

Results

Antibody level: The mean antibody level for lupus
patients and controls before and after vaccination
is showed in Table I. With all three tested antigens
the mean value before and after immunization
were lower in SLE patients. After immunization
mean values for A/Wiscosin/67/2005 strain was
900.2±1012 µg/ml; for A/New Caledonian/20/99
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only with regards to the formation of antibodies
against B/ Malaysia/2506/2004 strain (Table III).

Discussion

Even though SLE patients have lower influenza an-
tibody levels than controls before and after immu-
nization, we found that influenza vaccination in a
stable SLE population can offer protection against
the infection. Younger age of control persons may
also have contributed to the observed difference.
Seroconvertion is slightly lower (although statisti-
cally significant only for one of the antigens). Ne-
vertheless it is necessary to pay attention to the fact
that influenza A causes more severe disease than in-
fluenza B and that in most seasons the prevalence
of influenza A is higher than influenza B. Sufficient
protection against influenza A is clinically more re-

strain 856±970 µg/ml and for M/Malaysia/2506/
/2004 strain 508.9±682.1 µg/ml in SLE patient
against 1888± 108.3 µg/ml; 1994±1019 µg/ml and
1383±1059 µg/ml for the same antigens in healthy
controls (Table I).

Seroprotection by vaccination: This study was
repeated for each of the used antigens. Twenty five
lupus patients (53.2%) and 23 controls (85.2%) al-
ready had seroprotection against influenza for the
three antigens before vaccination. In SLE patients
this protection raised to 68% for A/Wiscon-
sin/67/2005; 76.6% for A/NewCaledonian/20/99
and to 63.9% for B/Malaysia/2506/2004 antigens.
Comparative data on seroprotection levels obtai-
ned by lupus patients and controls after vaccina-
tion is seen in Figure 1.

When considering only patients and controls
without previous seroprotection no difference was
found in the number that became protected after
vaccination (p=0.54 for A/NewCaledonian/20/99;
p=0.10 for A/Wisconsin/67/2005 and p=0.53 for
B/Malaysia/2506/2004 strains).

Seroconvertion by influenza vaccine: Serocon-
vertion was studied for each antigen isolated and
is summarized in Table II. As observed, the num-
ber of SLE patients that achieved seroconvertion
was lower than healthy controls (61% vs. 81.4% for
A/Wisconsin/67/2005 strain; 57.4% vs. 81.4% for
A/NewCaledonian/20/99 and 51.1% vs. 62.9% for
B Malaysia/2506/2004 strain). This difference rea-
ched statistical significance only for A/ NewCale-
donian/20/99 (Table II).

Lupus activity before and after immunization:
There was no statistical difference between the va-
lues of SLEDAI before (mean 1.19 ±2.0) and 6 weeks
after vaccination (mean 1.6± 2.6) (p=0.14, t test).

Influence of treatment on seroconvertion: In-
fluence of glucocorticoid, azathioprine and me-
thotrexate use on mean antibody titers is summa-
rized in Table III. Glucocorticoid use was important

Table I. Mean antibodies titer (µg/ml) in patients and controls before and 6 weeks after vaccination

A/W A/NC B/M
Pre Post Pre Post Pre Post

Lupus  n=47 159±239 900.2±1,012 138.8±220 856±970 139±174.6 508.9±682.1
Controls n=27 1,059±1,114 1,888±1,083 1,305±1,120 1,994±1,019 980±1,409 1,383±1,059

A/W – A/Wisconsin strain/67/2005
A/NC – A/New Caledonian/20/99 strain
B/M– B/ Malaysia/2506/2004 strain
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Figure 1. Seroprotection after influenza vaccination (%)
A/W - A/Wisconsin strain/67/2005
A/NC - A/New Caledonian/20/99 strain
B/M - B/ Malaysia/2506/2004 strain
*Fisher test
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levant than protection against influenza B. On the
other hand it is reported that subtype H3N2 (which
had a lower seroconvertion rate in our study) cau-
ses more severe disease than H1N1.14

Immunosuppressive drugs such as methotrexa-
te and azathioprine did not change the level of pro-
duced antibodies. Glucocorticoids altered only an-
tibody production for B/M antigen. It is important
to notice that the mean prednisone dose was qui-
te low and this cannot be extrapolated to larger do-
ses. Also, it is necessary to note that the patient

sample size is quite small and may be statistically
underpowered. In the same way as in our SLE
study, Fomin et al analyzing rheumatoid arthritis
patients showed that DMARDs, including metho-
trexate, did not affect response to influenza vacci-
nation.15 In the present study we do not confirm the
findings of Holvast et al14 that azathioprine is asso-
ciated with decreased efficacy of the vaccination.

With regards to safety we found in our study that
influenza vaccination is safe and that lupus clini-
cal activity did not rise as measured by SLEDAI be-
fore and 6 weeks after immunization. 

We conclude that in stable disease, influenza
vaccination is safe and effective and that SLE pa-
tients should be advised to receive it.
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