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Objectives: To develop recommendations for the prevention of infection in adult patients with systemic
autoimmune rheumatic diseases (SARD).

Methods: Clinical research questions relevant to the objective of the document were identified by a panel
of experts selected based on their experience in the field. Systematic reviews of the available evidence
were conducted, and evidence was graded according to the Scottish Intercollegiate Guidelines Network

’gey:"orfjs’ o N dcdi criteria. Specific recommendations were made.
lri'fsefg:s autoimmune rheumatic diseases Results: Five questions were selected, referring to prevention of infection by Pneumocystis jirovecii with
Vaccine trimethoprim/sulfamethoxazole, primary and secondary prophylactic measures against hepatitis B virus,

Prophylaxis vaccination against human papillomavirus, vaccination against Streptococcus pneumoniae and vaccination

Hepatitis B

Human papillomavirus
Influenza virus
Pneumocystis jirovecii
Streptococcus pneumoniae

against influenza virus, making a total of 18 recommendations, structured by question, based on the
evidence found for the different SARD and/or expert consensus.
Conclusions: There is enough evidence on the safety and efficacy of vaccinations and other prophylactic
measures against the microorganisms reviewed in this document to specifically recommend them for
patients with SARD.
© 2021 Elsevier Espafia, S.L.U. and Sociedad Espafiola de Reumatologia y Colegio Mexicano de
Reumatologia. All rights reserved.
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Recomendaciones SER sobre prevencion de infeccion en enfermedades
reumaticas autoinmunes sistémicas

RESUMEN

Objetivo: Elaborarrecomendaciones para prevencién de infeccién en pacientes adultos con enfermedades
reumaticas autoinmunes sistémicas (ERAS).

Métodos: Un panel de expertos, seleccionados en base a su experiencia, identificé preguntas clinicas
de investigacion relevantes para el objetivo del documento. Se realizaron revisiones sistematicas de la
evidencia, que se gradué de acuerdo con los criterios del Scottish Intercollegiate Guidelines Network. Tras
ello se formularon las recomendaciones.

Resultados: Se seleccionaron cinco preguntas, referentes a la prevencién de infeccién por Pneumocystis
jirovecii con trimetoprim/sulfametoxazol, medidas profilacticas frente al virus de la hepatitis B, vacunacién
frente al virus del papiloma humano, vacunacién frente al Streptococcus pneumoniae y vacunacion frente
al virus de la gripe. Se formularon un total de 18 recomendaciones, estructuradas por pregunta, con base
en la evidencia encontrada para las diferentes ERAS y/o consenso de expertos.

Conclusiones: Existe suficiente evidencia sobre la seguridad y eficacia de las vacunaciones y otras medidas
profilacticas frente a los microrganismos revisados en este documento para ser recomendadas especifi-

camente en pacientes con ERAS.

© 2021 Elsevier Espaiia, S.L.U.

y Sociedad Espafiola de Reumatologia y Colegio Mexicano de Reumatologia. Todos los derechos reservados.

Introduction

Severe infection is one of the major causes of morbidity and
mortality in patients with systemic autoimmune rheumatic dis-
eases (SARD).!-* In systemic lupus erythematosus (SLE), one of
the most prevalent SARD, mortality secondary to infection is esti-
mated to be up to five times higher than in the general population.”
Although many of the risk factors for infection are shared with
the general population, there are factors that are specific to SARD,
such as genetic factors or characteristics inherent to the disease
and its treatments.®~° The risk of severe infection is not uniform in
all SARD, it is less frequent in primary Sjégren’s syndrome (pSS)
than in SLE.'° In terms of treatments, immunosuppressants (IS)
and glucocorticoids (GC) are well-known risk factors for infection.®
The targeted therapies, biological and small molecule, although
they have very specific molecular targets, can impair the immune
response to infection and interfere with infection control. This
is particularly relevant for therapies that target B-lymphocytes,
such as rituximab (RTX).!! On the other hand, controlling the
immunopathogenic disease process using these therapies could, in
turn, reduce the risk of infection intrinsic to SARD.!?

The prevalence of preventable infections in SARD has not
been well researched, although most studies suggest that it
is higher than in the general population for influenza virus,
Streptococcus pneumoniae, herpes zoster virus (HZV) and human
papillomavirus (HPV).!?> Some infections, such as S. pneumoniae
and HPV, appear to be more common in SARD, especially SLE,
than in chronic inflammatory arthropathies, after adjusting for
the level of immunosuppression.® !4 Likewise, the prevalence of
HZV appears to be higher in some SARD, such as inflammatory
myopathies (IM) or giant cell arteritis (GCA).!> Although there is
little information on other viruses, such as hepatitis B virus (HBV)
or hepatitis Cvirus (HCV), the prevalence of both seems to be similar
or even lower in SARD than in the general population.®1°16

Most serious infections in patients with SARD are caused by
common microorganisms in the usual sites.? ' However, oppor-
tunistic infections, such as Pneumocystis jirovecii (PC]), do occur,
especially in patients treated with high doses of GC or other forms
of intensive immunosuppression.’”’-'° In the largest study pub-
lished to date, conducted in Taiwan in 76,966 people with SARD and
rheumatoid arthritis (RA), the risk of opportunistic infections was
highest in the first year following diagnosis, highest in IM, followed
by SLE, systemic sclerosis (SS), RA and pSS.2°

Some infections, such as those caused by S. pneumoniae or
influenza virus, have been reported to be more severe and fatal
in immunocompromised SARD patients.2!23 And finally, an infec-
tious event can trigger flares of disease activity in SARD.24-27

Justification for specific recommendations for SARD

SARD are a group of complex and often severe diseases that
share mechanisms and treatments that compromise the immune
response, and therefore severe infections are common. Mortality
due to infection is also higher than in other immune-mediated
rheumatic diseases, which means infection prevention is an essen-
tial objective and a challenge for clinicians managing these diseases.

There is very little available evidence on the incidence and pre-
vention of infections in SARD, and on the immunogenicity and
safety of vaccines or other prophylactic measures in patients with
these diseases.!>?8 Therefore, it is appropriate to develop specific
recommendations for SARD, based on the best available evidence
and the pooled opinion of multidisciplinary expert groups.

There are recently updated recommendations from the Euro-
pean League Against Rheumatism (EULAR) on vaccination in
patients with immune-mediated rheumatic diseases,? but the
scope of the objectives set means that the peculiarities of SARD
have not been sufficiently addressed and questions have been left
unanswered. Moreover, as only vaccine-preventable diseases are
analysed, aspects that are specific to SARD have been excluded,
such as PC] chemoprophylaxis,3?>! or the prevention of hepatitis B
reactivation.>?

Objective

To develop specific recommendations for the prevention of
infection in adult patients with SARD, supported by systematic
reviews (SR) and/or expert consensus, in questions considered
a priority by the group of panellists, according to their clinical
repercussions, the peculiarities of each infection in SARD and the
availability of resources.

Methods

In developing these recommendations, we used a qualitative
synthesis of the scientific evidence and consensus techniques,
which reflect the agreement of experts based on the available evi-
dence and their clinical experience.

318



[ Rila-Figueroa Ferndndez de Larrinoa, P.E. Carreira, N. Brito Garcia et al.

The process to develop the project was as follows:

—

An expert panel was formed of six rheumatologists, two spe-

cialists in infectious diseases and one in preventive medicine.

Two rheumatologists and two methodology specialists from the

Research Unit of the Spanish Society of Rheumatology (UI-SER)

were the coordinators.

2 The content and key aspects of the document were defined, and
the clinical research questions with the greatest impact on clini-
cal practice were set. The questions were reformulated in patient,
intervention, comparison, and outcome (PICO) format.

3 Asearch was conducted of the scientific evidence published up to
April 2019 using the PubMed (MEDLINE), EMBASE, and Cochrane
Library (Wiley Online) databases. The process was completed
with a manual search of the references of the studies found.
The literature search strategies for the SR can be found in the
Supplementary material.

4 The SR and synthesis of the scientific evidence were performed
by SER rheumatologists who are experts in evidence review. The
level of scientific evidence was assessed using the criteria of the
Scottish Intercollegiate Guidelines Network (SIGN).3>

5 The expert panel formulated the recommendations, based on for-
mal evaluation or feasoned judgementof the evidence, for each
of the questions. They considered the quality, quantity and con-
sistency of the scientific evidence, the generality of the results,
their applicability, and their clinical impact. For questions where
the evidence was insufficient, recommendations were formu-
lated based on the consensus of the expert group. Two rounds of
consensus were used to formulate the recommendations. Using
the “reasoned judgement” consensus system, all the experts first
drafted and discussed the recommendations. Then, in the pres-
ence of the methodologists, the degree of agreement among the
experts on the content and wording of each of the recommen-
dations was established using a modified nominal consensus
technique. The SIGN?33 system was used to grade the recommen-
dations (Appendix B Annex).

6 The draft document was submitted for external review to ensure

the validity and accuracy of the recommendations and, after

public exposure, to ensure that other SER partners and differ-
ent potential stakeholder groups and entities could evaluate the
document and make criticisms or suggestions.

Additional information

Full information on the results of the evidence review for each
research question is available on the SER website (www.ser.es).

General preliminary considerations

We should emphasise that the recommendations developed in
this document should be framed within a global strategy for infec-
tion risk management in SARD.

To addressinfection preventionin these diseases, itis first essen-
tial to estimate the individual risk of infection, which includes
the recording of previous serious infectious events and the pres-
ence of chronic viral infections (hepatitis virus, HIV or HPV),
or latent tuberculosis. It is beyond the scope of this document
to make recommendations on infection screening strategies in
SARD; the general recommendations apply for immunocompro-
mised patients or those on the use of specific drugs such as the
biological or targeted therapies. In estimating the risk of infection,
factors such as age, ethnicity, type of SARD, smoking, comorbidi-
ties, severity of disease, active treatments, accumulated damage,
etc. should be taken into account, as all of these condition the level
of risk.!”19 It is also essential to take the most accurate and reli-
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able vaccination history possible (vaccines administered to date,
valency, doses, booster, location in time, etc.), or previously com-
pleted tuberculosis prophylaxis. Lymphocyte subpopulation and/or
immunoglobulin testing should be considered if a decrease is sus-
pected, as a consequence of treatment or of the SARD itself.

This document does not address prevention of reactivation
of latent Mycobacterium tuberculosis infection, as it is considered
adequately reviewed in recent recommendations issued by other
groups.>43°

General personal and oral hygiene measures>® should be
proactively promoted, as well as avoiding smoking or contact
with patients with potentially serious active infectious diseases.
Adequate adherence to vaccination programmes by household
members can help reduce risks from exposure to infectious agents
in the environment, in accordance with the ¢ocoon immunization
strategy->/ Specific travel advice for geographic areas with special
risks may be critical in terms of protection.

The panellists suggest the implementation of structured edu-
cation programmes by trained nurses, where resources are
available, given the effectiveness of these programmes in promot-
ing vaccination,?39 always in collaboration with the preventive
medicine services.

We should remember here that optimising or “fine tuning” IS
treatment, minimising the dose of GC, is a widely accepted measure,
on which there is agreement in clinical practice. In this regard, it is
worth remembering that a daily dose of prednisone (or equivalent)
equal or greater than 7.5 mg has been associated with an increased
risk of serious infection in patients with SLE.*° On the other hand,
antimalarials have been consistently associated with a reduced risk
of serious infection in patients with SLE,'7! and also in reducing
its associated mortality.*? It has even been suggested recently that
their continued use may reduce the incidence of PCJ] pneumonia.*3

The panel believe it appropriate to highlight that the suggestions
in this section of general preliminary considerations have not been
subjected to the evidence review or the standardised expert con-
sensus methodology followed in drafting the document. Finally, for
situations in which the evidence has not been reviewed, the expert
panel would defer to the recently updated EULAR recommenda-
tions on vaccination in immuno-mediated rheumatic diseases,?’
to the SER consensus on risk management of biological therapy
in rheumatic diseases,** to the recommendations made by other
groups for immunocompromised patients,*> and, when applicable,
those made for the general population should not be disregarded.

Terminology

- Immunogenicity: the capacity of a vaccine to elicit a measurable
immune response.

- Seroconversion: an increase in antibody titre following adminis-
tration of a vaccine until it becomes detectable when measured,
or increases by a predetermined level from previous levels.

- Seroprotection: Serological evidence ofimmunity to an infectious
disease, equal or above the cut-off level for the immunological
correlate of protection.

- Seroreversion: Loss of immunological protection provided by a
vaccine over time.

- Geometric mean concentrations (GMC): A measure of the average
titre of antibodies generated by a vaccine in a group of individuals.

Results
A total of 18 recommendations were formulated that address

the use of trimethoprim-sulfamethoxazole as prophylaxis against
PCJ, primary and secondary prophylactic measures against HBV
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Table 1
SER recommendations on infection prevention in SARD.
Recommendations GR
Trimethoprim-sulfamethoxazole as prophylaxis against Pneumocystis jirovecii
Recommendation: Trimethoprim-sulfamethoxazole prophylaxis against Pneumocystis jirovecii infection is recommended in SARD patients treated continuously with glucocorticoids (> B,Cy
20 mg/day). No minimum duration of glucocorticoid treatment beyond which prophylaxis is indicated can be established.
Recommendation: Irrespective of immunosuppressive therapy, in any patient with sustained CD4+ T-cell counts below 200/mm?3, prophylaxis with trimethoprim-sulfamethoxazole is
also recommended.
Recommendation: The trimethoprim-sulfamethoxazole dose of 400 mg/80 mg/day is recommended as it is the best documented regimen in terms of safety and efficacy for
Pneumocystis jirovecii prophylaxis in patients with SARD.
Recommendation: Folic acid supplementation is recommended in trimethoprim-sulfamethoxazole treatments that last longer than one month.
Primary and secondary prophylaxis measures against hepatitis B virus
Recommendation: In patients with SLE or Behget's disease, vaccination against hepatitis B virus with 3 doses of recombinant vaccine (20 j1g of purified HBsAg) is recommended in the D NNNNG
inactive or low-activity phase and without immunosuppressive treatment.
Recommendation: In patients with other SARD, it is suggested that the above recommendations be applied. Although there is no direct evidence, this group of patients is considered to
have enough similarities with SLE to extrapolate the recommendation.
Recommendation: In all SARD patients who are immunosuppressed (due to previous or current treatment), it is suggested that vaccination schedules with 4 doses and/or higher
antigen load (40 g of purified HBsAg) be considered).
Recommendation: It is recommended that the vaccination response to hepatitis B should be verified upon completion of the prescribed schedule, by determining antibody levels
against surface antigen (anti-HBsAg), 1 month after vaccination.
Recommendation: In all SARD patients with chronic HBV infection and who are to undergo immunosuppressive treatment, biological therapy (especially anti-CD20) or treatment
with glucocorticoids (prednisone or equivalent > 20 mg/day for 4 weeks), concomitant treatment with antivirals, preferably entecavir .5 mg/day, is recommended due to the high rate of
resistance to lamivudine, to prevent reactivation of HBV infection.
Vaccination against human papillomavirus
Recommendation: The HPV vaccination recommendations for the general population should be followed for all SARD patients, i.e.: DD C
1. Universal vaccination is recommended for girls, ideally at 12 years of age.
2. In older patients with cervical excisional treatment and/or WHIM syndrome (warts, hypogammaglobulinaemia, infections and myelokathexis syndrome), as well as in those under 26
years of age in prostitution, HIV infection and men who have sex with men.
Recommendation: In older patients with SARD, especially SLE who are not included in the above groups, the decision to vaccinate should be individualised, considering prior risk of
exposure to papillomavirus and the risk of future contact with the virus.
Recommendation: Vaccination is recommended before the onset of immunosuppression and in periods of remission or low disease activity to avoid the potential effect of
immunosuppressants on response to the vaccine.
Vaccination against Streptococcus pneumoniae
Recommendation: Vaccination against Streptococcus pneumoniae is recommended for all SARD patients because, although it confers slightly lower immunogenicity compared to B C
healthy individuals (especially in patients with SLE), it is sufficiently effective and safe.
Recommendation: It is recommended that the vaccine be administered before the onset of immunosuppression, particularly if with rituximab and in periods of remission or low
disease activity, to prevent the use of immunosuppressants from diminishing the vaccine response.
Recommendation: The recommended vaccination schedule for patients with SARD is that used in the general population, and consists of a sequential strategy, starting with a dose of
conjugate vaccine and continuing with another dose of polysaccharide (or non-conjugate) vaccine, a minimum of 2 months later.
Vaccination against influenza virus
B CC

Recommendation: In patients with SLE, vaccination against influenza virus, with the AHIN1, AH3NZ strains and influenza B virus vaccine, preferably with adjuvant, is recommended.
Recommendation: In patients with a SARD other than SLE, the above recommendation is suggested. Although there is no direct evidence, it is considered that this group of patients has
enough similarities with SLE patients to extend the recommendation.

Recommendation: In SARD patients, a second booster dose 3—4 weeks after the first dose is suggested in the following circumstances:
Use of immunosuppressive drugs
Treatment with rituximab in the previous 3 months.

GR: Grade of recommendation (Appendix B Annexe); SARD: Systemic Autoimmune Rheumatic Diseases; SLE: Systemic Lupus Erythematosus.
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and vaccination against HPV, S. pneumoniae and influenza virus
(Table 1).

Prophylactic agents
Trimethoprim-sulfamethoxazole as prophylaxis against PC]

What is the efficacy or effectiveness and safety of trimethoprim-
sulfamethoxazole as prophylaxis against PC] in SARD patients
treated with GC or other immunosuppressive drugs?

Recommendation: PC] prophylaxis with trimethoprim-
sulfamethoxazole is recommended in SARD patients treated
continuously with GC (>20 mg/day). No minimum duration of
GC treatment beyond which prophylaxis is indicated can be
established (grade B recommendation).

Recommendation: irrespective of immunosuppressive ther-
apy, in any patient with sustained CD4+ T-cell counts below
200/mm?3, prophylaxis with trimethoprim-sulfamethoxazole is
also recommended (grade ./ recommendation).

Recommendation: The trimethoprim-sulfamethoxazole dose
of 400 mg/80 mg/day is recommended, as it is the best docu-
mented regimen in terms of safety and efficacy for PCJ prophylaxis
in patients with SARD (grade C recommendation).

Recommendation: Folic acid supplementation is recom-
mended in trimethoprim-sulfamethoxazole treatments that last
longer than one month (grade ,/ recommendation).

PCJ] pneumonia is a frequent opportunistic infection in immuno-
compromised patients.*® It can cause respiratory failure and, in
severe cases, death in both HIV and non-HIV patients. However, in
the former group, anti-retroviral treatment and frequent use of PCJ
prophylaxis has considerably reduced the rate of PCJ infection and
mortality over the years.*”® The incidence of PCJ infection in SARD
patients is generally considered to be very low.*° However, there
are insufficient data to reliably establish which patients are most
at risk of developing this infection, although it is well established
that GC at moderate-high doses constitute a clear independent risk
factor.’0-52 Although a greater predisposition to PC] infection has
been described in patients with certain SARD, the studies are of lim-
ited quality, as they are retrospective and have confounding factors,
such as combined immunosuppression and treatment time. On the
other hand, multiple studies have shown that the course of the
infection is poorer in immunosuppressed non-HIV patients, such
as those with SARD, and that IS treatment contributes significantly
to the risk of infection.*853°% However, according to the results
of a study conducted in the USA, the percentage is suboptimal of
rheumatologists prescribing PC] prophylaxis in at-risk situations,
and up to 30% of respondents admitted to never prescribing PCJ
prophylaxis.>®

Although from the SR conducted for this recommendation, we
can conclude that the intervention reduces the risk of PCJ pneu-
monia, no randomised clinical trial (RCT) was found that compared
cotrimoxazole prophylaxis (TMT/SMX) vs. placebo. A case-control
study, adjusting for a propensity score, showed that chemopro-
phylaxis was effective in reducing not only the incidence of PCJ
pneumonia but also mortality (HR 0.08 [95% CI.0006-.71]) (level of
evidence 2+).°%

Regarding the dose of TMP/SMX used for chemoprophylaxis of
PCJ, a RCT evaluated the efficacy of TMP-SMX at below the stan-
dard dose of 400 mg/80 mg daily and concluded that a daily dose of
200 mg/40 mg was equally effective as prophylaxis, with a lower
rate of mild-moderate adverse events (AE) and a lower discontinu-
ation rate®’ (level of evidence 1+). A retrospective study suggests
that the dose-escalationfegimen (initiating treatment at 10% of
the 400 mg/80 mg dose of TMP-SMX and increasing it on succes-
sive days until reaching 100%) may be equally effective but with
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a lower discontinuation rate®® (level of evidence 3). Other studies
suggest that prophylactic regimens of two or three times a week
could also be effective and result in fewer discontinuations and
AE,>%39 although the elevated risk of bias in these studies means
we should exercise caution in basing a recommendation on them
(level of evidence 1-3). To address this issue, further trials would be
needed to compare the daily regimen with those of a less frequent
weekly regimen at the same dose. Given the above, as there were
no 200 mg/40 mg presentations in our setting, the drafting group
would tend to recommend the 400/80 mg daily dose. However, in
case of non-severe toxicity, lower dose TMP/SMX regimens could
be used.

One study found a higher rate of AE in patients with SLE and
mixed connective tissue disease (MCTD)®C (level of evidence 3).
The results of one of the studies reviewed suggested that the
higher the dose of GC, the higher the likelihood of benefiting
from PCJ prophylaxis, in terms of a better Number Needed to
Treat/Number Needed to Harm ratio (NNT/NNH)?6 (level of evidence
24).

In the different studies that have evaluated the safety of TMP-
SMX, the most frequent AE are elevated transaminases, skin
rash, thrombocytopenia, fever,”®60 tachycardia and electrolyte
disturbances.>!°67:59.61 The most serious AE are acute renal fail-
ure, thrombocytopenia, and Stevens-Johnson syndrome.>6-59.61

No data were found to conclude the best time to initiate pro-
phylaxis in patients with SARD. Extrapolating expert data and
recommendations from other groups of immunocompromised
patients, it is suggested that prophylaxis should start at a CD4 count
of < 200/mm.>:6263 Regarding the duration of prophylaxis, ideally
it should be maintained as long as the patient is considered at risk,
i.e., when they are on high doses of prednisone or their CD4 is
>200 mm,> but there are no studies that specifically assess this.

Finally, in patients with intolerance and/or allergy to TMP-SMX,
the drafting group suggests considering other treatment regimens,
extrapolating recommendations set out in consensus guidelines
for other groups of immunocompromised patients. In short, these
would be aerosolized pentamidine at a dose of 300 mg every four
weeks, dapsone 100 mg/day or atovaquone 1500 mg/day, all of
which are available in Spain.3049.64

Full information on the results of the evidence review is avail-
able on the SER website (www.ser.es).

Primary and secondary prophylactic measures against hepatitis B
virus

What is the efficacy or effectiveness and safety of primary and
secondary prophylactic measures against HBV in patients with
SARD?

Recommendation: In patients with SLE or Behget's disease (BD),
vaccination against hepatitis B virus with 3 doses of recombinant
vaccine (20 g of purified hepatitis B surface antigen [HBsAg]) in
the inactive or low-activity phase and without immunosuppressive
therapy is recommended (grade D recommendation).

Recommendation: In patients with other SARD, it is suggested
that the above recommendations be applied. Although there is no
direct evidence, this group of patients is considered to have enough
similarities with SLE to extrapolate the recommendation (grade ,/
recommendation).

Recommendation: in all patients with SARD who are immuno-
suppressed (due to previous or current treatment), it is suggested
that vaccination schedules with four doses and/or higher antigen
load (40 p.g of purified HBsAg) be considered (grade .,/ recommen-
dation).

Recommendation: it is recommended that the vaccination
response to hepatitis B should be checked upon completion of the
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Table 2
Risk of HBV reactivation according to immunosuppressive therapy.

Reumatologia Clinica 18 (2022) 317-330

Low risk (<1%)

High risk (>10%) Medium risk (1%—10%)

Anti-CD20 therapies Other biological therapies (anti
TNF)

High doses of GC Moderate doses of GC

(=20 mg/day for
more than 4 weeks)

(10—20 mg/day)

Methotrexate

Azathioprine

GC: glucocorticoids; TNF: tumoral necrosis factor.

prescribed regimen, by determining levels of antibodies against
surface antigen (anti-HBsAg), one month after vaccination (grade
./ recommendation).

Recommendation: In all SARD patients with chronic HBV
infection and who are to undergo immunosuppressive treatment,
biological therapy (especially anti-CD20) or treatment with GC
(prednisone or equivalent > 20 mg/day for 4 weeks), concomitant
treatment with antivirals, preferably entecavir .5 mg/day, is recom-
mended due to the high rate of resistance to lamivudine, to prevent
reactivation of HBV infection (grade recommendation: /).

HBV hepatitis B is one of the most prevalent infections world-
wide, and therefore the World Health Organisation has been
recommending universal vaccination for years.®> Patients with
SARD are in an immunosuppressive state, intrinsic to the disease
and/or secondary to the treatments used, particularly RTX,56 which
could interfere with the efficacy of the HBV vaccine or facilitate HBV
reactivation. Furthermore, there have been several reported cases
of SARD attributed to the HBV vaccination.®”

Primary prophylaxis: vaccination against HBV

Scant evidence was found, only two studies evaluated vaccina-
tion against HBV, one in patients with inactive SLE and one with
BD. Both showed acceptable immunogenicity of the recombinant
vaccine (>90%), using the standard schedule (three doses of 20 g
HBsAg)%8.%9 (level of evidence 3, 2-).

Vaccination was not associated with reactivation of SLE or
doses of prednisone or other IS, compared to the year prior to
vaccination®8 (level of evidence 3). The same was true for BD, where
only mild AE were observed, such as local injection site reactions®’
(level of evidence 2-).

In immunosuppressed SARD patients, the experts suggest con-
sidering vaccination schedules with four doses and/or with higher
antigen load, as the immune response is presumed to be impaired
in these individuals. Here it should be noted that in other immuno-
compromised patients, such as kidney transplantation recipients,
the use of vaccines with a higher antigenic load has been shown to
increase seroconversion rates.2>’? It is recommended to verify the
level of protective antibodies achieved.29.70-72

Secondary prophylaxis: use of antivirals

Some studies have shown a risk of HBV hepatitis reactivation
in SARD patients receiving IS or prednisone treatment at doses >
5 mg/day, one with a fatal outcome3273-75 (level of evidence 2, 3).

Several low-quality studies, either small series or case reports,
report a possible protective effect of lamivudine against HBV reac-
tivation in SARD”6-81 (level of evidence 3).

In a series of 17 cases with HBsAg-positive HBV-associated
cryoglobulinaemic vasculitis, none of the 7 patients treated with
nucleotide analogue antivirals (entecavir, adefovir or lamivudine)
had disease progression and viral DNA was undetectable3? (level of
evidence 3). Cases have also been reported of patients with SARD
and HBV infection, treated with RTX or infliximab, whose viral load
has remained stable, with no signs of progression of the infection,
using antivirals.?384

The drafting group concludes that initiation of secondary antivi-
ral prophylaxis should be considered in all SARD patients on IS
regimens who are at high and moderate risk, and those at low
risk should be monitored.®>8% Patients with SARD on IS treatment
should be considered at risk of HBV reactivation in the presence of
chronic or past infection (anti-HBc positive, with or without HBsAg
positive). In addition to factors of the host and the virus, the type,
degree, and duration of immunosuppression should be considered
as a key risk factor for reactivation of infection8>37 (Table 2). The
level of risk for other IS not included in Table 2, such as mycophe-
nolate mofetil (MMF), tacrolimus or cyclosporine, is unknown.

Full information on the results of the evidence review is avail-
able on the SER website (www.ser.es).

Vaccination against the human papillomavirus

What is the efficacy or effectiveness and safety of vaccination
against the human papillomavirus in SARD patients?

Recommendation: The HPV vaccination recommendations for
the general population should be followed in all patients with SARD,
ie.

1 Universal vaccination is recommended for girls, ideally at 12
years of age (grade D recommendation).

2 In older patients with cervical excisional treatment and/or
warts syndrome, hypogammaglobulinaemia, infections and
myelokathexis syndrome (WHIM), and in patients under 26 years
of age in prostitution, with HIV infection, and men who have sex
with men (grade D recommendation).

Recommendation: In older patients with SARD, especially SLE,
who are not included in the above groups, the decision to vacci-
nate should be individualised, considering prior risk of exposure to
papillomavirus and future contact with the virus (grade ,/ recom-
mendation).

Recommendation: Vaccination is recommended before the
onset of immunosuppression and in periods of remission or low
disease activity to avoid the potential effect of IS on response to the
vaccine (grade C recommendation).

The risk of HPV infection is increased in patients with SARD,
especially patients with SLE.%8889 Accordingly, the prevalence of
pre-invasive cervical lesions and cervical cancer increases con-
sistently in patients with SLE,°*-%> and a higher prevalence of
infection with oncogenic HPV genotypes has been found in some
studies.?®7 Although the same may occur in pSS,?® there is insuf-
ficient data available for this or other diseases in the group to make
this assertion.””

The studies identified evaluated the tetravalent vaccine (strains
6,11, 16 and 18) against HPV only in patients with SLE. Also of note
is that most of the patients in whom the vaccine was tested had
low disease activity or remission of SLE.
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Table 3
Seroconversion after vaccination against HPV.
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Genotype Mok 2013'9°; 2018'°" (LE 2+) Dhar 2017'°2 (LE 2+) Soybilgic 201353 (LE 2-)

VPH n = 100; population 100% China; mean age: n = 34; 79% Afro-American n =20 mean age: 20.5 years
25.8 years population; mean age: 38 years
% SCV (% of persistence at 5 years)

6 82% (89%) 100% >94%

11 89% (84%) 100% >94%

16 95% (94%) 100% >94%

18 75% (96%) 100% >94%

HPV: human papillomavirus; LE: level of evidence; SCV: seroconversion.

Immunogenicity after vaccination

In terms of immunogenicity, the seroconversion rate ranged
from 75% to 100%, according to the study and vaccine serotype
evaluated (Table 3):

Mok et al. also evaluated the persistence of protective anti-
bodies five years after administering the vaccine, which ranged
from 84% to 96%. A significant association was also found between
seroreversion and cumulative doses of prednisone, MMF and
tacrolimus'00107 (level of evidence 2+).

A 100% seroconversion rate was observed in a phase I clini-
cal trial in mostly African American patients with inactive SLE at
elevated risk of HPV infection. However, this trial only included
patients with prednisone doses < 15 mg/day or equivalent and
without IS'92 (level of evidence 1+). Unlike in the healthy individu-
als, no anamnestic vaccine response was observed in these patients.
It is possible that the immune system dysfunction intrinsic to this
disease plays a role in this. The authors conclude, therefore, that
it is not useful to request HPV antibodies before administering the
vaccine to patients with SLE'3 (level of evidence 2+).

Safety of vaccination

Regarding vaccine safety, the evidence indicates that AE are
mild in most cases, and injection site reactions are relatively com-
mon (5%-62%)101.192 (Jevel of evidence 2+,1+). On the other hand, in
a prospective, case-control study, the incidence of AE in SLE was
like that of the general population'%? (level of evidence 2+). Regard-
ing the possible increased risk of deep vein thrombosis, suggested
based on isolated cases, the evidence published to date does not
appear to support this risk'%2 (level of evidence 2+).

Regarding disease activity, the systemic lupus erythematosus
activity index (SLEDAI) was similar before and after vaccination in
all the studies reviewed, with no difference in the number of flares
compared to non-vaccinated subjects.'”® No serological changes
or thrombosis were observed,!°0-102 although these studies were
mostly conducted in patients with mild activity or in remission.
Interestingly, Mok et al. in their five-year study found a higher
incidence of flares in patients who experienced seroreversion asso-
ciated with the use of methylprednisolone!?! (level of evidence 2+).
Finally, isolated case reports indicate the possibility of severe dis-
ease flares following vaccination!%419> (level of evidence 3).

Full information on the results of the evidence review is avail-
able on the SER website (www.ser.es).

This vaccine is currently included in the Spanish vaccination
schedule for the general female population,'°® in addition to being
considered for people of both sexes with certain high-risk diseases
or risky sexual behaviour.!%6.197 Although the nonavalent vaccine
extends protection against the strains of HPV that cause cervical
cancer,'03109 there is no evidence available on the efficacy and
safety of this vaccine in SARD or data that would allow specific rec-
ommendations to be issued onits use in patients already vaccinated
with the tetravalent vaccine.

Vaccination against S. pneumoniae

Whatis the efficacy of vaccination against S. pneumoniae in SARD
patients?

Recommendation: Vaccination against S. pneumoniae is recom-
mended for all SARD patients, because, although it confers slightly
lower immunogenicity compared to healthy individuals (especially
in patients with SLE), it is sufficiently effective and safe (grade B
recommendation).

Recommendation: It is recommended that the vaccine be
administered before the onset of immunosuppression, particularly
if with RTX and in periods of remission or low disease activity,
to prevent the use of immunosuppressants from diminishing the
vaccine response (grade C recommendation).

Recommendation: The recommended vaccination schedule for
patients with SARD is that used in the general population, and
consists of a sequential strategy, starting with a dose of conju-
gate vaccine and continuing with another dose of polysaccharide
(or non-conjugate) vaccine, a minimum of 2 months late (grade /
recommendation).

Invasive pneumococcal infection rates are higher in SARD
patients.8110.111 Fourteen studies (two SR, four clinical trials, seven
observational studies and one case), addressing both immuno-
genicity and safety of vaccination, were identified. Interestingly,
most of the studies evaluated either the conjugate or polysac-
charide vaccine in isolation and only three evaluated sequential
combined vaccine strategies.

Patients with SLE

Efficacy of the vaccine

Several SR with meta-analyses of controlled and observational
studies, which evaluated both the unconjugated (polysaccharide)
23-valent (PPV23) and the conjugated 7-valent and 13-valent
(PCV13 and PCV7) vaccines, found no significant differences
between SLE patients and healthy controls in immunogenic
response! 12113 (level of evidence 2++). Two studies used the sequen-
tial vaccination strategy (conjugate followed by non-conjugate),
one PCV13 followed by PPV23 and the other (one RCT) PPV23
alone vs. PCV7 followed by PPV23, concluding that the sequential
schedule was not superior to the single vaccine in terms of immuno-
genicity and persistence. Despite the heterogeneity of the studies,
their results indicate that the pneumococcal vaccine is generally
immunogenic, although a proportion of patients may sero-revert
in the long term'!3 (level of evidence 2+).

Predictors of response to the vaccine

Different studies reported a lower immunogenic response in
patients < 18 years or > 60 years and in those treated with IS. We
can conclude from the results of these studies that it is advisable to
vaccinate individuals with SLE preferably before starting treatment
with IS'13 (level of evidence 2-). However, in the case of belimumab,
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an RCT reported that treatment with this biological agent did not
affect the response to the 23-valent vaccine''* (level of evidence 1+).

In terms of safety, an SR by Adawi et al. reported no serious
AE after pneumococcal vaccines, conjugated or non-conjugated.
Neither did they find differences in flares of clinical or serological
activity compared to the controls''® (level of evidence 2+).

Patients with other diseases

Both PPV23 and PCV13 appear effective and safe in patients
with pSS!1> (level of evidence 1+) with a possible poorer response
in those treated with methotrexate (MTX)!16 (level of evidence 2+).
Pneumococcal vaccines are also immunogenic in SS, although at
least one study suggests decreased efficacy in patients treated
with disease-modifying drugs (DMARDs)!'17:118 (level of evidence
2-, 2+). In patients with anti-neutrophil cytoplasmic antibody
(ANCA) associated vasculitis, the pneumococcal vaccine may not
be effective if administered during remission induction peri-
ods, suggesting that high-intensity immunosuppression reduces
its immunogenicity''%120 (level of evidence 2+). In the main-
tenance phase, a study with a more heterogeneous group of
systemic vasculitis also found a lower response to vaccination in
patients undergoing IS, particularly with RTX'2! (level of evidence
2+). In patients with ANCA vasculitis and positive serology for
cytomegalovirus (CMV), an RCT showed that the use of valacy-
clovir for six months, with the aim of suppressing CMV reactivation,
increased the efficacy of PCV13'22 (level of evidence 1+). Aretrospec-
tive study found a reduction in all-cause mortality in patients with
ANCA vasculitis who had responded to pneumococcal vaccination,
although other confounding factors, unrelated to the vaccination
itself, could also explain this interesting result'2! (level of evidence
2+). Regarding safety, the vaccine has been found to be safe and
well tolerated in patients with systemic vasculitis,??'2? with no
increase in the recurrence rate of vaccine-related vasculitis'2! (level
of evidence 2+). In patients with BD, cases of local and/or febrile,
non-severe, self-limiting inflammatory response, interpreted as a
possible disproportionate activation of the inflammasome, consis-
tent with the pathogenesis of BD itself, have been reported!?3124
(level of evidence 3).

Full information on the results of the evidence review is avail-
able on the SER website (www.ser.es).

Vaccination against the influenza virus

What is the efficacy or effectiveness and safety of vaccination
against the influenza virus in SARD patients?

Recommendation: In patients with SLE, vaccination against
influenza virus, with the AH1N1, AH3N2 strains and influenza B
virus vaccine, preferably with adjuvant, is recommended (grade B
recommendation).

Recommendation: In patients with a SARD other than SLE, the
above recommendation is suggested. Although there is no direct
evidence, it is considered that this group of individuals has suffi-
cient similarities to those with SLE to extend the recommendation
(grade C recommendation).

Recommendation: In SARD patients, a second booster dose
three to four weeks after the first is suggested in the following
circumstances (grade C recommendation):

- Use of IS drugs
- Treatment with RTX within the previous three months.

Patients with SARD, especially when undergoing IS therapy, are
at increased risk of developing viral infections, which can some-
times become complicated and life-threatening. Vaccination is the
principal measure to prevent infections such as influenza. However,
influenza vaccination of patients with SARD may result in reduced
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production of protective antibodies against the virus or reactivation
of SARD.125-127

Efficacy/effectiveness of influenza virus vaccination in SARD

Several meta-analyses have concluded?”112128 that the
immunogenicity of influenza vaccination in SLE is generally ade-
quate compared to healthy controls, although it depends on the
virus strain, with a lower response for the HIN1 strain (level of
evidence 2++). Other prospective studies in SLE patients showed
the same trend'2%.130 (level of evidence 1+, 2+), one of them also
showed a booster effect after the second inoculation!3? (level of evi-
dence 2+). Another study comparing vaccinated SLE patients with
historical unvaccinated controls showed a significant difference
in the ratio of antibody titres in favour of the vaccinated patients
(n =19, GMC: 141.05 vs. n = 11, GMC: 8.89, P = .018)'3! (level of
evidence 2+). Finally, the pre-post study by Launay et al. reported
a significant increase in antibody titres for all three strains after
vaccination'3? (level of evidence 2+).

Regarding clinical outcome measures in SLE patients, at least
one study showed a lower rate of influenza at six months post-
vaccination (5% vs. 55% in non-vaccinated patients; P < .01), and,
interestingly, a lower rate of other viral infections'3! (level of evi-
dence 2+). Chang et al., using an administrative database, found that
influenza vaccination was associated with a lower likelihood of hos-
pitalisation, admission to the intensive care unit, bacteraemia, or
septicaemia and death'33 (level of evidence 2++).

In patients with other SARD (SS, pSS, MCTD or IM), in general, no
significant differences were found with respect to healthy controls
in the immunogenicity of the influenza vaccine, or in seroprotec-
tion or seroconversion rates, which are reported to be similar or
slightly lower in some cases in the different studies reviewed!34-141
(level of evidence 2+). The same is true for ANCA-associated vas-
culitis, although with a higher level of evidence, based on the
results of two RCTs and one non-randomised study'42-144 (level
of evidence 1+, 2+). Other studies in patients with SARD consid-
ered as a collective have shown seroprotection, seroconversion
and sufficient GMC to meet the criteria of the Committee for
Medicinal Products for Human Use (CHMP), although their levels
were lower than those of the healthy controls.!29.145-147 §imj-
larly, an open prospective study comparing the immunogenicity
of the adjuvated influenza A/09/H1N1 vaccine in patients with
SARD observed significantly lower seroconversion and seroprotec-
tion rates in the patient group. However, these levels equalised
after a second inoculation of the vaccine!?6 (level of evidence
24).

Predictive factors of non-response to vaccination against the
influenza virus

In patients with SLE, a meta-analysis and several of the stud-
ies reviewed suggest that IS treatment reduces the response to the
influenza vaccine, this includes GC and the IS themselves (azathio-
prine [AZA], MMF, MTX and cyclophosphamide [CPM])!28.130.131
(level of evidence 2+). Likewise, several studies indicate that
SLE patients treated with prednisone doses >10 mg/day or
>.15 mg/kg/day have a lower rate of seroconversion'3%131.146 (Jeye]
of evidence 2+). Although hydroxychloroquine does not seem to
influence the efficacy of the vaccine!28 (level of evidence 2+), one
study has suggested that the immunogenicity of the AH1IN1/2009
vaccine in patients with prednisone at doses >20 mg with or with-
out IS could be reinstated by antimalarials'“® (level of evidence 2+).
Regarding belimumab treatment, a quasi-experimental study con-
cluded that it did not affect the immune response to influenza
vaccine'“? (level of evidence 2+).

Regarding SLE activity, several studies relate the level of disease
activity to failure of seroconversion to influenza vaccine!30.131.146
(level of evidence 2+).
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A meta-analysis indicates that the absence of adjuvant in the
AH1NT1 vaccine is associated with a lower rate of seroconversion
and seroprotection when compared to adjuvanted vaccine!28 (level
of evidence 2+).

Several studies on other SARD (SS, pSS, IM or MCTD) have
failed to demonstrate that IS are a predictive factor of lower
response to influenza vaccine!34137.139-141 (Jevel of evidence 2+).
The same is true for patients with vasculitis, although with a higher
level of evidence based on two RCTs and one non-randomised
study!42-144 (Jevel of evidence 1+, 2+). However, studies that have
included patients with different rheumatic diseases, including
SARD, observed that immunogenicity was significantly reduced
by treatment with MTX, leflunomide or other IS (AZA, MMF and
CPM)'26 (level of evidence 2+). In a clinical trial, Kostianovsky et al.
found that biological therapy (RTX, etanercept, adalimumab and
infliximab) was associated with a marked decrease in serocon-
version rate, seroprotection and GMC!2? (level of evidence 1+).
Adler et al. showed that patients with lower immune response to
influenza vaccine compared to healthy controls were those receiv-
ing MTX, RTX or abatacept (P = .045)'4> (level of evidence 2+). In
terms of disease characteristics, Litinsky et al. reported that patients
with SS and diffuse interstitial lung disease had a lower response to
the vaccine compared to those without the latter disease!3> (level of
evidence 2-).In patients with IM, higher aldolase levels may be asso-
ciated with a higher frequency of seroconversion failure!4? (level of
evidence 2+).

Safety of influenza virus vaccination

In general, a very low frequency of serious AE in patients with
SLE receiving influenza vaccines is found in the different studies. In
a previously mentioned meta-analysis and other additional studies,
no increased incidence of AE was found in SLE patients compared
to healthy controls27128.131.149 (Jeye] of evidence 2+). Regarding a
possible increase in disease activity, in the SR and meta-analysis
by Pugeés et al. the vaccine did not alter the SLEDAI''? (level of
evidence 2++). One study also found no significant difference in anti-
DNA antibody titres or other autoantibodies.'? In contrast, another
study concluded that influenza vaccine can induce or increase anti-
cardiolipin antibody titres, although not clinically significantly'>!
(level of evidence 2+).

In studies conducted in patients with other SARD (SS, pSS, IM or
MCTD), no differences were found in the percentages of AE com-
pared to healthy controls'34-141 (level of evidence 2+/2-). Nor was
there any significant clinical worsening of any of the abovemen-
tioned SARD after vaccination. As with SLE, two studies in pSS
found anincrease in certain proinflammatory cytokines (interferon,
interleukin [IL]4 or IL17) and autoantibodies (anti-Ro and anti-
La), none of which were associated with clinical worsening'37.138
(level of evidence 2+). In studies in patients with ANCA vasculitis,
influenza vaccination has been shown to be safe, both in terms of
adverse effects and disease activity, as estimated with the Birm-
ingham Vasculitis Activity Score (BVAS)142144152 (Jevel of evidence
1+, 2+). An interesting observation in a cohort of 230 patients with
ANCA-associated vasculitis was that the disease relapse rate per
100 patients was lower in subjects that were influenza vaccinated
than in unvaccinated subjects (3.4% vs. 6.3%)!°2 (level of evidence
2+).

Full information on the results obtained from the evidence
review is available on the SER website (www.ser.es).

The drafting group considers that the results of the different
studies are mostly consistent in terms of the efficacy/effectiveness
of the influenza vaccine in SARD patients. It is important to note that
although the degree of immunogenicity achieved in some cases,
such as in SLE patients for certain strains, is often lower than in
healthy individuals, it is still adequate. However, in certain patient
profiles(e.g.,active SLE, undergoing IS treatment or with daily doses
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of prednisone >10 mg, or other SARD on IS treatment), efficacy
appears to be lower.

Discussion

Recommendations for infection prevention in SARD have been
made in this document, based on SR of the available evidence,
with a broader scope than that conducted by the EULAR experts in
their update of vaccination recommendations?? for a specific SARD
subgroup. Where insufficient evidence was available, the SR were
supplemented by the consensus opinion of the expert panel. To our
knowledge, these are the first infection prevention recommenda-
tions specifically developed for SARD. They also include mentions
of vaccines and chemoprophylaxis not covered in the PICO ques-
tions and general infection prevention measures, which should be
part of the standard of infection risk management in all immuno-
compromised patients.

We can conclude overall that the vaccines studied are rea-
sonably safe and effective in SARD patients, although their
immunogenicity is not always at a level like that of the general pop-
ulation. For some of the vaccines assessed in SARD, we observed a
negative influence of IS treatment, this is particularly reported in
patients with SLE receiving influenza vaccine.'?8 It is important to
note that most of the studies that have not demonstrated a nega-
tive effect of IS on the immunogenicity of vaccines lack sufficient
statistical power.

The vaccination booster strategy, using a second dose of
influenza vaccine or more doses against HBV, to boost response,
is a novel recommendation in SARD, which seeks to circumvent a
possible suboptimal response due to IS treatment or high disease
activity at the time of vaccination. This strategy is used successfully
in other situations of compromised immunity, such as solid organ
transplantation.!>>

Regarding chemoprophylaxis, only prevention of PC] pneumo-
nia was considered. Although the panel acknowledges that the
incidence of this infection is low in SARD patients,!>* given its
high mortality,'>>-17 even higher than that observed in patients
with HIV,>* and the effectiveness and relative safety of TMT/SMX
found in the SR, its use is recommended in at-risk subgroups. There
is a cost-effectiveness analysis that would support its use, with
favourable results, in patients with vasculitis.’>3

In addition to those contained in the body of evidence, devel-
oped from the PICO questions, it is relevant to highlight other
potential advantages of chemoprophylaxis with TMT/SMX, such as
the prevention of other serious respiratory infections, other than
PC] pneumonia, in patients with systemic vasculitis treated with
RTX.159

Another potential beneficial effect of vaccination, linked to a
reduction in infectious events, is its contribution to the control of
SARD activity, as infections are known triggers of disease flares
in these patients. This effect has been little studied and has only
been described with influenza vaccine in SLE or ANCA-associated
vasculitis.'>2

Among the limitations of these recommendations, we should
first highlight their limited spectrum, as they do not include all
infections for which preventive measures are available. In this
regard, the opinion of the expert group was not to include recom-
mendations for infections where changes are expected in the short
term, such as varicella zoster virus (VZV).

Secondly, for improvements to vaccines, such as the nonava-
lent HPV vaccine (HPV-9), which broadens the antigenic spectrum
above that of the previous tetravalent vaccine (HPV-4), it would
be desirable to have specific safety data for SARD. There is no evi-
dence on whether or not it is advisable to revaccinate with HPV-9
to extend protection to patients already vaccinated with HPV-4. It
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may be reasonable to do so only if there are risk factors for the
development of cervical cancer, or if, despite being vaccinated, the
patient becomes infected with HPV. Studies are needed to assess
whether this practice is safe and cost-effective in patients with
SARD.

Thirdly, the information on safety and efficacy of the vaccines
covered in the recommendations refers to patients in remission or
low disease activity and therefore with low doses of GC, or main-
tenance or no immunosuppression as the most common scenario.
Given the stimulation of immunity intrinsic to the vaccination pro-
cess, there is a hypothetical possibility that the vaccines could
trigger flares of SARD activity. However, the SR of the evidence sug-
gest that, at least in remission or low disease activity situations, the
vaccines reviewed do not significantly increase SARD activity. The
data in this regard are particularly robust for SLE, but less so for
the other SARD, where although consistent with those described in
SLE, they are insufficient.

Fourthly, there is a limitation regarding the target population
for certain vaccines, such as the HPV vaccine, which has been
studied primarily in females. As there may be sex differences in
immunogenicity,!60-162 these results are not directly applicable to
men.

Finally, limited information was found in the SR to support these
recommendations on the most relevant clinical outcomes, such as
infectious event, hospitalisation, or mortality.

Conclusions

We present the first official SER document of recommendations
for the prevention of infections in patients with SARD. These rec-
ommendations were made using a validated methodology, an SR of
the scientific literature and expert consensus techniques. The rec-
ommendations can be directly applied to the Spanish healthcare
system, as all the vaccines and chemoprophylactic agents included
are available in Spain.

The SR of the evidence indicates that the vaccines and the
chemoprophylaxis covered in these recommendations are reason-
ably safe and effective in SARD. It has been observed that some
vaccines do not achieve the same level of immunogenicity as the
general population, which seems to be related to IS treatment,
but not exclusively. To avoid the risk of discontinuing therapy in
patients with SARD, a booster strategy with a second dose has
been recommended for some vaccines, such as influenza, given
its satisfactory results in other immunosuppressed patient popu-
lations.
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