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ABSTRACT
Patients with rheumatoid arthritis are 
at greater risk of infectious morbidity 
and mortality due to disease-related 
abnormalities and use of immunosup-
pressive medications. Vaccinations are 
recommended by international guide-
lines among infection control strate-
gies, but vaccination rates are reported 
to be still suboptimal in both America 
and Europe. Furthermore, with the in-
creasing number of immunomodulatory 
medications used in RA patients, safety 
and efficacy of vaccinations in RA pa-
tients on such therapies have been 
questioned. This paper reviews current 
data about the safety of the most rele-
vant vaccinations for RA adult patients 
and on the extent to which RA treatment 
can affect vaccine efficacy. Although it 
is recognised that immunological and 
pathological reactions can occur fol-
lowing vaccination, especially in ge-
netically susceptible hosts, early data 
in RA patients under treatment with 
bDMARDs or tsDMARDs indicate that 
vaccines might be safer in the setting 
of immunosuppression than previously 
thought. Reviewing safety and immuno-
genicity data about influenza, pneumo-
coccal, HZ, HPV, and HBV vaccines, we 
here try to summarise updated, practi-
cal suggestions for rheumatologists. 
Improving the knowledge of the vac-
cination practice both in patients and 
physicians is of crucial importance. In 
RA patients, vaccination status should 
be assessed in the initial patients’ work-
up and vaccination strategies should be 
planned and then implemented ideally 
during stable disease, as recommended 
by international guidelines. 

Introduction
Patients with rheumatoid arthritis (RA) 
suffer greater infectious morbidity and 
mortality. They have a 1.5- to 2-fold 

higher risk of hospitalisation for infec-
tions compared to patients of similar 
age without RA, and also the risk of 
death from infection is greater (1, 2). 
This is attributable both to disease ef-
fects and to immunosuppressive medi-
cations used to treat RA (1-5). Serious 
infections (SI) have been reported to be 
more common in the lower respiratory 
tract followed by skin and soft-tissues, 
but other common infection sites are 
bone, joints and the urinary tract (2, 4). 
A systematic review and meta-analysis 
of interventional randomised con-
trolled trials with bDMARDs and tar-
geted synthetic disease-modifying an-
ti-rheumatic drug (tsDMARDs) in RA 
was recently carried out in order to de-
scribe the epidemiological findings of 
SI in patients with moderate to severe 
active RA (3). Three summary meas-
ures were assessed for each bDMARDs 
and for tofacitinib (the first tsDMARD) 
across randomised controlled trials: in-
cidence rate of SI for each agent, esti-
mated relative risk (risk ratios) and risk 
differences for SI versus control. The 
main results of this analysis are sum-
marised in Table I. The interpretation 
of these data may be difficult in rela-
tion to the apparent contradictions of 
the three epidemiological measures. 
If we consider the incidence rate it 
appears that tofacitinib is associated 
with a lower infectious risk compared 
to the bDMARDs, however, the other 
measures - risk ratio and risk difference 
versus placebo or versus methotrexate 
- seem to show different infectious risk 
correlations of the various DMARDs. 
Indeed, these apparent contradictions 
are dependent on the difficulty in com-
paring studies on different populations 
and enrolment criteria. In any case, 
these data show that, although infec-
tions represent relevant complications 
in RA, their frequency is relatively low 
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over the prolonged period of DMARDs 
treatments. 
These epidemiological findings are 
of crucial importance for the choice 
of the appropriate infection-control 
strategies that could be used in RA pa-
tients. Among the possible prevention 
strategies, primary prophylaxis with 
antimicrobials is generally not recom-
mended considering the prolonged pe-
riod at risk and the lack of the efficacy 
in RA patients. Conversely, vaccina-
tions seem to be more appropriate and 
are recommended by the international 
guidelines (6-8). Unfortunately, vacci-
nation rates are still suboptimal and a 
discrepancy between awareness of in-
fectious complications risk and actual 
vaccination rates has been reported 
from several centres in America and 
Europe (9-15). Lack of physician rec-
ommendations appeared to be the most 
important factor for unvaccinated sta-
tus, while patients’ lack of knowledge 
or negative attitudes toward vaccina-
tions play a minor role.
With the increase in the number of im-
munomodulatory medications avail-
able to treat RA, questions have arisen 
about safety and efficacy of vaccina-
tions in RA patients on such therapies. 
In terms of safety, for example it has 
been stressed that live vaccines, such 
as the herpes zoster (HZ) vaccine, may 
be of particular concern due to the risk 
of severe infections following live vac-
cination of immunosuppressed patients 
on biologic drugs. However, it appears, 
from some observational studies, that 

they may be safer than previously 
thought, although trials specifically 
evaluating the risk of such vaccines in 
this setting are not currently available 
(16). Regarding efficacy of vaccina-
tions in patients with RA, as well as in 
other systemic autoimmune conditions, 
it may be expected to be reduced. Since 
it is difficult to evaluate efficacy of 
vaccinations in clinical trials, rates of 
immunisation have been generally con-
sidered as a surrogate for efficacy (11). 
On the other hand, there is a potential 
risk of flares of the underlying autoim-
mune disease following vaccination, 
although evidence for any consistent 
relationship between adjuvant and au-
toimmune responses is scarce (17).
The European League against Rheu-
matism (EULAR) in 2011 (6), and 
the American College of Rheumatol-
ogy (ACR) in 2015 (7) have issued 
recommendations about appropriate 
use of vaccines for adult RA patients 
(Tables II and III). An increasing num-
ber of vaccines are currently available 
to the rheumatologists that have a key 
role in the management of patient with 
RA. On the other hand, the number of 
RA drugs entering the market contin-
ues to increase, and this amplifies the 
gaps that still remain in our knowledge 
about vaccinations in RA. We here 
review current data about the safety 
of the most relevant vaccinations for 
RA adult patients and on the extent 
to which bDMARDs and tsDMARDs 
can affect vaccine efficacy. Vaccina-
tion specific data in patients treated 

with tsDMARDs are almost limited to 
tofacitinib, the first janus kinase inhibi-
tor used for several years in RA treat-
ment, while specific data available for 
the new tsDMARD baricitinib are very 
preliminar.

Vaccinations in adult patients 
with RA and effects of DMARDs
All vaccines may be important in RA, 
however, the most clinically relevant 
for all adult RA patients may be con-
sidered influenza and pneumococcal 
vaccines – recommended by the Cent-
ers for Disease Control and Prevention 
(CDC) – and HZ vaccines. Other im-
portant vaccinations for selected adult 
RA patients, bearing other specific risk 
factors, are those against human papil-
loma virus (HPV) and hepatitis B virus 
(HBV) (2, 16).

Influenza vaccination
Rates of seasonal influenza vaccination 
are suboptimal in this category of pa-
tients. The results of an observational, 
cross-sectional, multicentre, interna-
tional study (COMORA cohort) were 
analysed with the objective to describe 
influenza and pneumococcus vaccine 
coverage in RA patients in the different 
countries and to identify factors associ-
ated with their usage (9). Vaccination 
coverage emerged to be low with great 
differences between countries: overall 
25.3% of patients received influenza 
vaccination during the last year (from 
less than 1% in Morocco and Egypt to 
66.2% in Japan). In particular, it was 
26.3% in Italy.
Older age, higher education, comorbid-
ities, lower disease activity, treatment 
with biotherapy and not with corticos-
teroids were predictive factors of vac-
cination, as identified in the countries 
with a higher vaccination coverage.
The constituents of the seasonal influ-
enza vaccine generally change every 
year, based on the available data on the 
most prevalent circulating influenza 
strain. Live intranasal vaccines are 
contraindicated in RA patients – and 
are no longer available in Italy – and 
only intramuscular attenuated influ-
enza vaccine formulations should be 
administered (18, 19). The intramus-
cular vaccine is traditionally a trivalent 

Table I. Incidence rates of serious infections (SI), risk ratios and risk differences versus pla-
cebo or versus methotrexate for bDMARDs and tsDMARD. Data are from a systematic review 
and meta-analysis of interventional randomised controlled trials with biologics in RA (3).

Drug  SI incidence rate,  Risk ratio/difference Risk ratio/difference of
 patients with events of SI versus placebo SI versus methotrexate
 per 100 pt-years (N. of trials considered) (N. of trials considered)
 (N. of trials considered)            

Abatacept  3.04 (11) 1.18/0.40 (4) 0.99/-0.02 (1)
Rituximab 3.72 (8) 0.99/-0.02 (5) 0.46/-2.78 (1)
Tocilizumab  5.45 (13) 1.82/1.51 (9) 1.97/0.68 (1)
Infliximab 6.11 (11) 0.83/-0.52 (3) 2.80/3.7 (2)
Etanercept  4.06 (17) 1.00/0 (1) 0.82/-0.79 (3)
Certolizumab pegol 7.59 (5) 2.18/1.96 (5) /
Golimumab 5.31 (6) 1.30/0.68 (4) 0.68/-0.61 (4)
Adalimumab 5.04 (18) 2.27/1.16 (11) 1.43/1.07 (4)
Total TNFi  4.90 (57) 1.50/0.94 (24) 1.24/0.26 (11)
Tofacitinib, 5 mg BID  2.5 (6) 2.21/0.38 (9) 1.1/0.26 (1)
Tofacitinib, 10 mg BID 3.19 (6) 2.01/0.40 (9) 0.75/-0.67 (1)
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vaccine protecting against 2 influenza 
A strains and 1 influenza B strain; 
however, recently a quadrivalent form 
became available that protects against 
an additional B strain (19). RA patients 
aged more than 65 should receive the 
high-dose vaccine, currently available 
only for the trivalent vaccine, which 
has been shown to be more effective 
than the standard dose (20, 21). 
In view of the lack of controlled trials 
of efficacy, influenza vaccine immu-
nogenicity is evaluated with haemag-
glutinin inhibition antibody titres (at 
least 1:40 is considered protective). 
The results of influenza vaccine im-
munogenicity in RA patients receiving 
different treatments are summarised in 

Table IV (22-32). The published stud-
ies generally demonstrated a reduction 
in influenza seroprotection and sero-
conversion in vaccinated RA patients 
compared to healthy controls. How-
ever, influenza virus vaccine anyhow 
generated a good humoral response 
in RA patients treated with most of 
DMARDs (i.e. methotrexate, inflixi-
mab, etanercept, tofacitinib, abatacept, 
tocilizumab, certulizumab pegol) with 
the exception of those treated with 
rituximab (22-32). Nevertheless, while 
humoral immunity against influenza 
was severely impaired in rituximab-
treated patients, cellular immunity to 
influenza vaccination was similar to 
patients treated with other DMARDs 

and healthy controls. A preserved cel-
lular immunity may account for the 
relatively low rate of infections among 
patients with B-cell depletion (25). 
Furthermore, the reduced response in 
rituximab-treated patients was depend-
ent on the timing of the vaccine in re-
lation to rituximab administration (22, 
24, 25). In terms of safety, studies have 
demonstrated that the influenza vac-
cine is safe in patients with RA (33). 
In summary, the intramuscular influ-
enza vaccine was reported to be given 
annually to all RA patients, whether 
under treatment or not. In case of treat-
ment with rituximab, it has been sug-
gested that vaccine administration 
should be carried out prior rituximab 

Table II. 2011 recommendations regarding the use of vaccines in patients with autoimmune inflammatory rheumatic diseases (AIIRD) of 
the European League Against Rheumatism (EULAR) (6).

 

Grade of evidence;
Ia: Meta-analysis of randomised controlled trials
Ib: Randomised controlled trial
II: Prospective controlled intervention study without randomisation
III: Descriptive/analytic study (including case-control, cross-sectional, case series)
IV: Expert committee reports or opinion or clinical experience of respected authorities or both

Strength of evidence based on
A: Category I evidence
B: Category II evidence or extrapolated recommendations from category I evidence
C: Category III evidence or extrapolated recommendations from category I or II evidence
D: Category IV evidence or extrapolated recommendations from category II or III evidence

Recommendations 

The vaccination status should be assessed in the initial work-up of patients with AIIRD

Vaccination in patients with AIIRD should ideally be administered during stable disease

Live attenuated vaccines should be avoided whenever possible in immunosuppressed 
patients with AIIRD

Vaccination in patients with AIIRD can be administered during the use of disease-
modifying anti-rheumatic drugs and tumour necrosis factor α blocking agents but 
should ideally be administered before starting B cell depleting biological therapy

Inactivated influenza vaccination should be strongly considered for patients with AIIRD

23-valent polysaccharide pneumococcal vaccination (23-PPV) should be strongly 
considered for patients with AIIRD

Patients with AIIRD should receive tetanus toxoid vaccination in accordance to 
recommendations for the general population. In case of major and/or contaminated 
wounds in patients who received rituximab within the last 24 weeks, passive 
immunisation with tetanus immunoglobulins should be administered

Herpes zoster vaccination may be considered in patients with AIIRD

Human papillomavirus vaccination should be considered in selected patients with AIIRD

In hyposplenic/asplenic patients with AIIRD influenza, pneumococcal, Haemophilus 
infl uenzae b and meningococcal C vaccinations are recommended

Hepatitis A and/or B vaccination is only recommended in patients with AIIRD at risk

Patients with AIIRD who plan to travel are recommended to receive their vaccinations 
according to general rules, except for live attenuated vaccines which should be 
avoided whenever possible in immunosuppressed patients with AIIRD

BCG vaccination is not recommended in patients with AIIRD

Grade of the evidence
 
no grade of evidence possible; strength of recommendation D;

no grade of evidence possible; strength of recommendation D

grade of evidence IV; strength of recommendation D
 

grade of evidence IIa; strength of recommendation B
 

grade of evidence Ib–III; strength of recommendation B–C

grade of evidence Ib–III; strength of recommendation B–C

 
grade of evidence II; strength of recommendation B–D
 

grade of evidence III–IV; strength of recommendation C–D

grade of evidence III; strength of recommendation C–D

grade of evidence IV; strength of recommendation D

     
grade of evidence II–III; strength of recommendation B–D

no grade of evidence; strength of recommendation D
 

grade of evidence III; strength of recommendation C–D;
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therapy or that rituximab administra-
tion be delayed as long as the influenza 
season allows it, ideally 6 months (16).

Pneumococcal vaccination
Streptococcus pneumoniae is the main 
cause of bacterial community-acquired 
pneumonia and meningitis in western 
countries, and an important cause of 
children deaths in developing countries 
(34, 35). Immunocompromised adults 
are at greater risk for pneumococcal in-
fection. In a retrospective cohort study 
(2006–2010) in 3 large and geographi-
cally diverse US populations the rates 
of pneumococcal disease in adults with 
chronic diseases or immunocompro-
mising conditions were compared with 
rates in healthy adults (36). Rates of 
pneumococcal pneumonia (defined as 
a pulmonary infection confirmed by 
the isolation of S. pneumoniae from 
sputum) among persons with RA aged 
18–49 years, 50–64 years, and ≥65  
years were 4.4, 4.3, and 4.0  times the 
rates observed in age-matched healthy 
controls, respectively, while the rates 
of invasive pneumococcal disease 
(confirmed by S. pneumoniae isolation 
from blood or cerebrospinal fluid but 
not sputum) were 7.1, 21.1, and 33.3  
times the rates in age-matched healthy 
counterparts, respectively. 
Pneumococcal vaccination rates are 
suboptimal in RA patients as reported 
in several surveys conducted in the last 
years. The rate of any previous vac-
cination for pneumococcus in RA pa-

tients was 53.9% in a US single centre 
survey (15), 44% in a two-centre sur-
vey in UK (12) and 33% in a centre in 
Germany (11). According to the data of 
the above mentioned international CO-
MORA cohort study, only 17.2% of pa-
tients received pneumococcal vaccina-
tion (from 0% in Morocco to 56.5% in 
France) (9). In particular, in Italy only 
0.9% of patients have received pneu-
mococcus vaccine in the last 5 years. 
In Italy, two pneumococcal vaccines 
are currently available: a 23-valent 
pneumococcal polysaccharide vaccine 
(PPSV-23) and a 13-valent pneumo-
coccal conjugate vaccine (PCV-13); 12 
serotypes are shared between PCV-13 
and PPSV-23.  Conjugate vaccines pro-
vide stronger immune responses than 
polysaccharide vaccines, therefore, the 
CDC recommends PCV-13 for adult 
immunosuppressed patients, due to its 
potential to provide a more robust anti-
pneumococcal serotype-specific anti-
body response.
A prospective, multicentre, double-
blinded, randomised, placebo-con-
trolled (1:1) trial was conducted across 
rheumatology departments in Japanese 
hospitals, in order to assess the effica-
cy of PPSV23 in preventing pneumo-
nia in RA patients (37). Nine hundred 
RA patients, who had been previously 
treated with biologics or other immu-
nosuppressives, were randomised to 
PPSV23 or placebo. Primary endpoints 
were the incidence of pneumococcal 
and all-cause pneumonia. The over-

all pneumonia rate was 21.8 per 1000 
person-years, and there was no differ-
ence in the rates of all-cause pneumo-
nia and pneumococcal pneumonia be-
tween the two study groups, showing 
that in RA patients at relative risk of 
infections, pneumonia is not prevented 
by PPSV23. A Swedish prospective 
study analysed the risk of pneumococ-
cal infections in adult inflammatory 
arthritis patients treated with different 
anti-rheumatic drugs and immunised 
with the heptavalent pneumococcal 
conjugate vaccine (PCV7), compar-
ing it with the risk in non-vaccinated 
arthritis patients (38). Four-hundred 
ninety-seven patients with RA or spon-
dyloarthropathy on different anti-rheu-
matic treatments vaccinated with a sin-
gle dose of PCV7 were included in the 
study and were compared with 1988 
subjects (4 for each vaccinated patient) 
from the same geographical area and 
with no exposure to vaccination, indi-
vidually matched for diagnosis, gen-
der and age. In the Skåne Healthcare 
Register (SHR) all individuals seeking 
health care for possible pneumococ-
cal infections occurring from 4 years 
before vaccination to 4.5 years after 
vaccination were identified. Pneumo-
nia, other lower respiratory infections, 
meningitis, sepsis, and septic arthritis 
were considered SI. The results of this 
observational cohort study showed 
that, when compared to patients who 
had not been vaccinated, the use of 
vaccination with PCV7 has been as-

Table III. 2015 recommendations regarding the use of vaccines in patients with rheumatoid arthritis of the American College of Rheuma-
tology (ACR) (7).

  Killed vaccines  Recombinant vaccine Live attenuated vaccine

 Pneumococcal 1 Influenza 2 Hepatitis B 3 Human papilloma Herpes zoster

Before initiating therapy
DMARD monotherapy Recommended Recommended Recommended Recommended Recommended
Combination DMARD Recommended Recommended Recommended Recommended Recommended
TNFi biologics Recommended Recommended Recommended Recommended Recommended 4

Non-TNF biologics Recommended Recommended Recommended Recommended Recommended 4

While already taking therapy
DMARD monotherapy Recommended Recommended Recommended Recommended Recommended
Combination DMARD Recommended Recommended Recommended Recommended Recommended
TNFi biologics Recommended Recommended Recommended Recommended Not recommended
Non-TNF biologics Recommended Recommended Recommended Recommended Not recommended
     
1one-time pneumococcal revaccination after 5 years is recommended; 2 RA patients should use the intramuscular influenza vaccine, as the live intranasal 
vaccine is contraindicated. 3 If hepatitis B risk factors are present (e.g. intravenous drug abuse, multiple sex partners in the previous 6 months, health care 
personnel); 4 conditionally recommended giving the herpes zoster vaccine before the patient receives biologic therapy or tofacitinib for their RA in both 
early or established RA patients ages ≥50 years. After giving the herpes zoster vaccine, there should be a 2-week waiting period before starting biologics.
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Table IV. Immunogenicity of influenza and pneumococcal vaccines in adult patients with RA receiving various DMARDs: review of the 
literature.

Vaccine (reference) Type of RA treatment Methods and endpoints Results Comments 
 (number of patients) 

Influenza, trivalent (22) RTX (23) Levels of antibodies against the 3 Geometric mean titres of anti-influenza antibodies RTX reduces humoral responses
 MTX (20) vaccine strains were measured before  significantly increased for all influenza strains in following influenza vaccination in RA
 Healthy Controls (29) and 28 days after vaccination using  the MTX-treated group and in healthy controls, patients, with a modestly restored
  haemagglutination inhibition assay. but for no strains in the RTX-treated group. response 6–10 months after RTX
    Seroconversion and seroprotection occurred less administration. Previous influenza
   often in the RTX-treated group than in the MTX- vaccination in RTX-treated patients
   treated group for the A/H3N2 and A/H1N1 strains, increases pre- and post-vaccination 
   while seroprotection occurred less often in the  titres. RA activity was not influenced.
   RTX-treated group than in the healthy controls for 
   the A/H1N1 strain. In the RTX-treated group, 
   previously vaccinated patients had higher pre- and 
   postvaccination geometric mean titres for the 
   A/H1N1 strain compared with unvaccinated patients. 
    
Influenza, trivalent (24) Post RTX (11) Influenza vaccine was given 6 months On day 6 after vaccination, formation of influenza- RTX compromises cellular and
 Pre RTX (8) after RTX or 6 days before RTX specific B cells was lower in post-RTX group as humoral vaccine responses in RA
 RA controls (10) treatment. RA patients never exposed  compared with the pre-RTX group and controls patients. Repeated RTX treatment or
  to RTX composed the control group. (p=0.04). Total absence of influenza-specific  previous anti-TNF treatment did not
  Vaccine-specific cellular responses IgG production was observed in 55% of the accentuate these defects. 
  were evaluated on day 6 after post-RTX group.
  vaccination, and  vaccine-specific 
  humoral responses, on day 21  
    
Influenza, trivalent (25) RTX (29) The objectives of this study were to Cell-mediated responses were comparable in RTX- Cellular immunity to influenza
 Other DMARDs (20) comparatively assess cell mediated treated vs. DMARDs-treated patients. The recall  vaccination in RTX-treated patients
 Healthy controls (16) and humoral responses to influenza post-vaccination CD4+ cellular response was similar was similar to DMARDs treated 
  vaccination in RA patients with or in RA patients and healthy controls. The antibody patients and healthy controls, while
  without RTX-induced CD20 B-cell response rate was significantly impaired in the RTX humoral immunity was severely 
  depletion. Peripheral blood group: being 26.4%, 68.4% and 47.1% in RTX-  impaired. The preservation of cellular
  mononuclear cells and sera were treated, DMARDs-treated and controls, respectively. immunity may explain the relatively 
  obtained immediately before and 4–6   low rate of infection among B-cell
  weeks after vaccination. Cell-mediated  depleted patients. 
  response to influenza antigens was 
  evaluated by flow cytometry for 
  activated CD4 T-cells. Humoral
  response was evaluated by 
  haemagglutination inhibition assay. 
    
Influenza, trivalent (29) MTX (20),  Before and 28 days after vaccination,  Vaccination induced a significant increase of IgM IgM- and IgG influenza-specific
 RTX (23) H1N1- and H3N2-specific antibodies and IgG (IgG1 and IgG3) antibodies against both antibodies increase after vaccination
 healthy controls (28) were measured by haemagglutinin strains in the controls and MTX groups (all in healthy controls and RA patients
  inhibition and by IgM and IgG p<0·01), but not in the RTX group. except in patients on RTX treatment.
  (subclass) enzyme-linked 
  immunosorbent assay. 
    
Influenza trivalent (23) Infliximab (38) Patients treated with infliximab were At baseline, RA patients and controls vaccinated Influenza virus vaccine generated a
 Other DMARDs (23) divided into 2 groups: 22 were on the day of infliximab administration had similar good humoral response in RA patients 
  vaccinated on the day of administration  occurrence of protective levels of haemagglutination treated with infliximab. Vaccination
  of infliximab, while 16 received the  inhibition antibodies and geometric mean titres. was less effective when administered 3
  vaccine 3 weeks after infliximab. In patients vaccinated 3 weeks after administration weeks after start of infliximab. 
   of infliximab the increase in geometric mean titre 
    measured four weeks after infliximab administration 
   was not significant for H1N1 (p=0.12) and H3 
   (p=0.06). The response was not affected by 
   variables such as age, gender, MTX, or prednisone 
   use.   
    
Influenza, A/H1N1/2009 (26) Various RA To evaluate the contribution of age, RA and controls showed similar prevaccination The data confirmed both short-term
 treatments (340) disease activity, medication and geometric mean titre (8.0 vs. 9.3) and seroprotection anti-pH1N1 vaccine safety and,
 Healthy controls (234) previous antibody levels to reduced (10.8% vs. 11.5%). After vaccination, a significant different from most studies with 
  response to pandemic A/H1N1/2009 reduction (p<0.001) was observed in all endpoints: seasonal influenza, reduced 
  vaccine. Patients were assessed before geometric mean titre, seroprotection and seroprotection in RA patients, 
  and 21 days after adjuvant-free seroconversion rates. Disease activity did not unrelated to disease activity and to 
  influenza A/California/7/2009 preclude seroconversion or seroprotection and most medications (except MTX). 
  (pH1N1) vaccine. Seroprotection, remained unchanged in 97.4% of patients. MTX was  
  seroconversion and factor increase the only disease-modifying anti-rheumatic drug 
  in geometric mean titre were calculated. associated with reduced responses (p=0.001).  
    
Influenza, A/H1N1/2009 (27) Various RA The seroprotection and seroresponse The seroprotection and seroresponse rates after the Both the seroprotection and 
 treatments (89) rates to vaccination with the pandemic vaccination were 55.1 and 50.6% in the RA patients seroresponse rates obtained after the
 Healthy controls (14) influenza A/H1N1/2009 vaccine were  and 71.4 and 64.3% in the healthy volunteers, vaccination with the pandemic
  analysed. respectively. influenza A/H1N1/2009 vaccine were  
    lower in Japanese patients with RA  
    compared to healthy controls. 
    A vaccination against this newly  
    emerged influenza virus may protect  
    only half of the Japanese patients with  
    rheumatoid arthritis in a real world.
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Vaccine (reference) Type of RA treatment Methods and endpoints Results Comments 
 (number of patients) 

Influenza, trivalent (28) TCZ (62) Antibody titres were measured, For the A/H1N1 and A/H3N2 strains, the TCZ and TCZ does not hamper antibody
 TCZ + MTX (49) before and 4-6 weeks after. TCZ+MTX groups achieved fold increases of response to influenza vaccine in RA 
 MTX (65) vaccination using the, haemagglutin-  9.9-14.5, postvaccination seroprotection rates patients. Influenza vaccination is
 RA controls (18) ation inhibitory assay. greater than 70% and seroresponse rates greater than considered effective in protecting RA
   40%. For the B/B1 strain, seroresponse rates were patients receiving TCZ therapy with 
   approximately 30%, but fold increases and or without MTX. 
   seroprotection rates were 5.0-5.4 and greater than 
   70%, respectively, in these treatment groups. MTX
   had a negative impact on vaccination efficacy, but 
   adequate responses for protection were nevertheless 
   demonstrated in the MTX group. Neither severe 
   adverse effects nor RA flares were observed. 

Influenza, trivalent (30) Certolizumab Influenza vaccine was administered  Following influenza vaccination, 61.4% of placebo Humoral immune responses to
 pegol (110) at week 2. Satisfactory humoral and 53.5% of certolizumab pegol patients without influenza vaccination is not impaired
 Placebo (114) immune response, defined as ≥4-fold effective titres at baseline achieved a humoral when given during the loading phase 
  titre increase in ≥2 of 3 influenza  response. In all patients, 54.1% of placebo and 50.5% of certulizumab pegol treatment in
  antigens, were assessed independently  of certulizumab pegol patients developed patients with RA.
  4 weeks after vaccination. satisfactory influenza antibody titres. Vaccine 
   response to influenza antigens was reduced with 
   concomitant MTX use. 

Influenza. Trivalent (31) Study A patients  In study A, tofacitinib-naïve In study A similar proportions of tofacitinib-treated Among patients starting tofacitinib,
 naïve at vaccination: patients were randomised to and placebo-treated patients developed satisfactory good responsiveness to influenza was
 Tofacitinib (102) tofacitinib 10 mg twice daily or influenza responses (56.9% and 62.2%, respectively), observed. Among existing tofacitinib
 Placebo (98) placebo, stratified by background although fewer tofacitinib patients (76.5%)  users, temporary drug discontinuation
 Study B patients MTX and vaccinated 4 weeks later. developed protective influenza titres (≥1:40 in two had limited effect upon influenza 
 already treated at In study B, patients already receiving  or more of three antigens) versus placebo (91.8%). vaccine responses. 
 vaccination:  tofacitinib 10 mg twice daily (with In study B, similar proportions of continuous and
 Tofacinib or without MTX) were randomised withdrawn patients had satisfactory responses
 continuous (92) into two groups: those continuing  to influenza (66.3% and 63.7%, respectively).
 Tofacitinib (‘continuous’) or interrupting 
 withdrawn (91) (‘withdrawn’) tofacitinib for 2 weeks, 
  and then vaccinated 1 week after 
  randomisation. In both studies, titres 
  were measured 35 days after 
  vaccination. Primary endpoints were 
  the proportion of patients achieving 
  a satisfactory response to influenza 
  (four-fold or more titre increase 
  against two or more of three 
  influenza antigens). 

Influenza, trivalent (31) Abatacept (191) A pre-vaccination blood sample was 61.3% of patients achieved an immunological Patients with RA receiving abatacept
   taken, and after 28±3 days a final response  and background DMARDs were able
  post-vaccination sample was collected.   to mount an appropriate immune
  The primary endpoint was the proportion  response to influenza vaccine
  of patients achieving an immunologic 
  response to the vaccine at Day 28 
  among patients without a protective 
  antibody level to the vaccine antigens
  at baseline  

Pneumococcus, PPSV23 (24) Post RTX (11) PPSV23 was given 6 months after On day 6 after vaccination, polysaccharide-specific RTX compromises cellular and
 Pre RTX (8) RTX or 6 days before RTX treatment. B cells were found in 27% to 50%, being equally humoral vaccine responses in RA
 RA controls (10) RA patients never exposed to RTX distributed between the groups. patients. However, repeated RTX
  composed the control group. Vaccine-  treatment or previous anti-tumor
  specific cellular responses were  necrosis factor treatment did not 
  evaluated on day 6 after vaccination,   accentuate these defects.
  and vaccine-specific humoral 
  responses, on day 21 

Pneumococcus, PPSV23 (39) TCZ (50), Serotype-specific IgG concentrations IgG concentrations and opsonization indices were TCZ does not impair PPV23
 TCZ + MTX (54). of pneumococcal serotypes 6B and significantly increased in all treatment groups in  immunogenicity in RA patients,
 MTX (62), RA  23F using ELISA and functional response to vaccination. The TCZ group antibody whereas antibody responses may be
 controls (24) antibody activity using a multiplexed response rates were comparable with those of the reduced when TCZ is used as a 
  opsonophagocytic killing assay, RA control group for each serotype. MTX had a combination therapy with MTX. 
  reported as the opsonisation indices,  negative impact on vaccine efficacy. Multivariate
  before and 4–6 weeks after  logistic analysis confirmed that TCZ is not
  vaccination were measured. associated with an inadequate antibody response 
   to either serotype. 

Pneumococcus, PPSV23 (30) Certolizumab PPSV23 was administered at week 2. Following pneumococcal vaccination, 62.5% of  Humoral immune response to
 pegol (110) Satisfactory humoral immune response, placebo patients and 54.5% of certolizumab pegol pneumococcal vaccination is not
 Placebo (114) defined as ≥2-fold titre increase in ≥3 patients without effective titres at baseline achieved  impaired when given during the
  of 6 pneumococcal antigens was  a humoral response. In all patients, 58.2% of placebo loading phase of certulizumab pegol
  assessed independently 4 weeks after and 53.3% of CZP patients developed satisfactory  treatment in patients with RA.
  vaccination. pneumococcal titres. Vaccine response to 
   pneumococcal antigens was reduced with 
   concomitant MTX use. 
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Vaccine (reference) Type of RA treatment Methods and endpoints Results Comments 
 (number of patients) 

Pneumococcus, PPSV23 (31) Study A patients In study A, tofacitinib-naïve patients  In study A , fewer tofacitinib patients (45.1%) Among patients starting tofacitinib,
 naïve at vaccination: were randomised to tofacitinib 10 mg developed satisfactory pneumococcal responses diminished responsiveness to PPSV-23
 Tofacitinib (102) twice daily or placebo, stratified by versus placebo (68.4%), and pneumococcal titres was observed, particularly in those
 Placebo (98) background methotrexate and were lower with tofacitinib (particularly with taking concomitant MTX. Among
 Study B patients  vaccinated 4 weeks later. In study B, methotrexate). In study B (n=183), similar existing tofacitinib users, temporary
 already treated at patients already receiving tofacitinib proportions of continuous and withdrawn patients drug discontinuation had limited effect 
 vaccination: 10 mg twice daily (with or without had satisfactory responses to PPSV-23 (75.0% and upon PPSV-23 vaccine responses.
 Tofacinib  methotrexate) were randomised into 84.6%, respectively).
 continuous (92) two groups: those continuing
 Tofacitinib (‘continuous’) or interrupting 
 withdrawn (91) (‘withdrawn’) tofacitinib for 2 weeks, 
  and then vaccinated 1 week after 
  randomisation. In both studies,
  titres were measured 35 days after 
  vaccination. Primary endpoints were 
  the proportion of patients achieving a
  satisfactory response to pneumococcus.   
    
Pneumococcus, PPSV23 (40) Tacrolimus (29),  The objective of the study was to IgG concentrations and opsonisation indices were Tacrolimus monotherapy does not
 MTX (55),  evaluate the effects of tacrolimus significantly increased in all treatment groups after appear to impair PPSV23
 tacrolimus/MTX (14),  on immune response following PPSV23 vaccination. The tacrolimus treatment group immunogenicity in patients with RA, 
 RA controls (35) administration of PPSV23 appears to respond in a manner similar to that of the whereas antibody production and
  in patients with established RA. RA control group in terms of 6B and 23F serotype function may be reduced when 
   concentration and function. In contrast, the MTX tacrolimus is used with MTX. Thus,  
   group had the lowest immune response. Patients PPSV23 administration during
   who received a combination of tacrolimus and  ongoing tacrolimus treatment should
   MTX also had a diminished immune response  be encouraged for infection-prone
   compared with those who received tacrolimus tacrolimus-treated patients with 
   alone. rheumatic diseases.
    
Pneumococcus, PPSV23 (41) Abatacept (21) Before and 4-6 weeks after vaccination, The pneumococcal serotype-specific IgG OI responses indicate antibody
 MTX (55) we measured the patients’ concentrations concentrations and OIs were both significantly functionality rather than simply their
 RA controls (35) of antibodies against pneumococcal increased in all treatment groups in response to amount, so the similarity of these
  serotypes 6B and 23F using an  PPSV23 vaccination. In the ABT group, the IgG measurements between all three groups
  enzyme-linked immunosorbent assay responses for the 6B serotype were lower compared suggests that RA patients receiving 
  and determined their antibody with those in the MTX alone or control groups,  abatacept still benefit from receiving
  functionality using a multiplexed whereas the OI responses were similar to those in  the PPSV23 vaccination, even though
  opsonophagocytic killing assay, reported  the other two groups. they produce less IgG in response to it.
  as the opsonisation index (OI).  
    
Pneumococcus, PPSV23 (32) Abatacept (125) The objective of the study was to 73.9% of patients achieved an immunological Patients with RA receiving abatacept 
  evaluate proportion of patients achieving  response and background DMARDs were able
  an immunologic response to the vaccine  to mount an appropriate immune 
  at Day 28 among patients without a   response to pneumococcal vaccine.
  protective antibody level to the vaccine 
  antigens at baseline.  
    
Pneumococcus, PPSV23 (42) Golimumab + Before and 4-6 weeks after vaccination,  The IgG concentrations and OIs were both OI responses indicate that antibody
 MTX (24) we measured the patients’ concentrations significantly increased in all treatment groups in functionality rather than antibody
 MTX (55) of antibodies against pneumococcal response to PPSV23 vaccination. In the quantity is important. The similarity of
 RA controls (35) serotypes 6B and 23F using an enzyme- golimumab+MTX group, the IgG responses were these measurements between all 3 
  linked immunosorbent assay and lower than those in the MTX alone or control  groups suggests that RA patients
  determined their antibody functionality  groups, whereas the OI responses were similar to receiving golimumab+MTX still
  using a multiplexed opsonophagocytic those in the other 2 groups.  benefit from receiving the PPSV23
  killing assay, reported as the  vaccination, even though they produce
  opsonisation index (OI).  less IgG in response to it. 
    
Pneumococcus, PVC7 (43) RA and Antibody levels of serotypes 6B and Patients with serious infections after vaccination Patients with more robust antibody 
 spondyloarthropathy 23B were analysed before and 4 to 6 had significantly lower post-vaccination antibody responses after vaccination with
 patients. MTX (85) weeks after vaccination using standard titres for both 6B (p=0.04) and 23 F (p=0.04). pneumococcal conjugate vaccine
 anti-TNF + enzyme-linked immunosorbent assay. Post-vaccination antibody levels of at least 1.29 were less likely to suffer from serious
 MTX (169)  Serious pneumococcal infections mg/L and 1.01 mg/L for 6B and 23, respectively, infections. High age and prednisolone
 anti-TNF (158) (pneumonia/lower respiratory tract were associated with better protection from serious at vaccination were associated with
 non-steroid infection, meningitis, sepsis, septic infections. Higher age, concomitant prednisolone putative serious pneumococcal
 anti-inflammatory  arthritis) occurring within 4.5 years but not MTX or anti-TNF were associated with infections in this cohort.
 drugs (85) after vaccination were identified.  such infections.
    
Pneumococcus, PCV13 (44) Etanercept (7) All subjects were vaccinated with Four weeks after vaccination, the anti-pneumococcal In RA patients treated with etanercept, 
 Etanercept + a single dose of the PCV13.  antibody levels significantly increased in both vaccination with PCV13 is effective
 MTX (15) Pneumococcal antibody levels at groups. At week 8, antibody levels somewhat and safe, resulting in protective
 RA controls (24) baseline, 4 and 8 weeks were assessed. decreased in both groups, however, still remained  antibody response one and two months
  At least two-fold increase in antibody significantly higher compared to baseline.  after vaccination. Higher age at
  level, as the protective antibody response Compared with postvaccination levels at 4 and 8 vaccination was identified as predictors 
  was an indicator of responsiveness (i.e., weeks between two groups, the mean protective of impaired protective antibody 
  ratio of postvaccination and antibody levels were higher in control group. response. The efficacy of vaccination 
  prevaccination antibody levels). The  In RA, increases of antibody levels at week 8 may be more pronounced in younger
  antibody levels and their ratios were compared to baseline exerted a negative correlation RA patients. The vaccine is safe in RA 
  analysed in a variety of different ways, with age, (p=0.045). There were no clinically  patients on etanercept.
  vaccine safety parameters (fever,  significant side effects or reaction after
  infections, changes in regular antirhe-  administration of vaccine observed in any of these
  umatic treatments) were assessed at patients after the 2-month follow-up period, all
  baseline, 4 and 8 weeks after vaccination. patients medical conditions were stable.
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sociated to a trend towards a reduction 
of the risk of putative pneumococcal SI 
by about 45%.
The results of polysaccharide and con-
jugated pneumococcal vaccines im-
munogenicity in RA patients receiving 
different treatments are summarised 
in Table IV (24, 30-32, 39-45). Sev-
eral studies have evaluated the im-
mune responses to PPSV23, PCV-7 and 
PVC-13 in RA patients treated with or 
without MTX. However, most of expe-
riences regarded the vaccination with 
PPSV23 and few data are available 
with PCV7 and PCV13. Humoral re-
sponse to PPSV23 was not significantly 
reduced by certulizumab pegol and 
by tocilizumab (30, 39), was slightly 
reduced with tofacitinib (when not as-
sociated to methotrexate) (31) and was 
seriously impaired with rituximab (24). 
In general, any treatment which includ-
ed methotrexate was associated with 
a severely impaired immune response 
to PPSV23. The few studies on conju-
gated pneumococcal vaccine (PCV7 
and PCV13) showed a good immune 
response patients treated with anti-TNF 
molecules and confirmed the negative 
effect on the response in patients treat-
ed with methotrexate (43-45). 
Adverse events following pneumococ-
cal vaccination are different for con-
jugated or non-conjugated vaccines. 
Following non-conjugated vaccines, 
local reactions range from 9% to 24% 
(46), while such percentage, follow-
ing conjugated vaccines, increases to 
50% (47). Systemic reactions such as 
decreased appetite, sleep disturbances, 
fever and irritability have been reported 
in 80-85% of recipients of both types 
of vaccine, while there is a higher fre-
quency of fatigue, myalgia, arthritis, 

arthralgia and paresthesia following 
PPSV-23. Such differences may also 
be the result of having administered the 
two vaccines to separate age groups. 
Studies specifically aimed at assessing 
the safety of vaccines in subjects with 
autoimmune diseases showed that im-
munisation was safe (6, 25).
According to the data in the literature, 
pneumococcal vaccination can be ad-
ministered to RA patients, possibly 
before initiating RA therapy, as recom-
mended by the American College of 
Rheumatology (ACR) guidelines (7). 
Most of RA treatments do not affect 
the humoral response to the PPSV-23 
vaccine, while few data are currently 
available on the response to PCV-13 
vaccine. Data on the efficacy of using 
PCV-13 to prime responses to PPSV-
23, as recommended by the Advisory 
Committee on Immunization Practices 
(ACIP) (48), are also lacking.

Herpes Zoster vaccination
HZ infection, or shingles, is more com-
mon in patients with a compromised 
immune system (49), that is in any 
condition causing a decreased cell-
mediated immunity, such as aging or 
immunosuppression, and the risk for 
RA patients is nearly twice the risk for 
the general population (50). A recent 
study (51) observed similar risk for all 
bDMARDs, and a dose-dependent risk 
with corticosteroids. Medicare (2006-
2013) and Marketscan (2010-2014) 
American databases were analysed to 
evaluate, in RA patients, the risks of 
HZ and herpes simplex virus (HSV) in-
fection associated with tofacitinib com-
pared with biologic agents (51). Crude 
incidence rates were calculated by drug 
exposure. Overall 2526 patients initi-

ating tofacitinib were compared with 
patients treated with anti-tumour necro-
sis factor (TNF) (n=42 850), abatacept 
(n=12 305), rituximab (n=5078) and 
tocilizumab (n=6967). The incidence 
rate of HZ infections ranged from 4.79 
cases per 100 patient-years with etaner-
cept to 7.61 cases per 100 patient-year 
with tofacitinib. Older age, female sex, 
prednisone treatment at doses >7.5 mg/
day, previous outpatient infection and 
greater number of hospitalisations were 
associated with increased risk for HZ. 
These data clearly show an increased 
risk of HZ infections in patients under 
RA treatment, particularly tofacitinib, 
however, the clinical relevance of this 
phenomenon should be re-evaluated 
considering the variable severity of 
such complications as discussed in the 
following paragraph.
A retrospective evaluation of HZ cases 
treated with tofacitinib was performed 
in order to describe the outcomes and 
identify the risk factors for HZ among 
tofacitinib-treated patients, and to as-
sess the relative incidence of HZ in 
tofacitinib treated patients versus 
those receiving placebo (52). Among 
4,789 patients treated with tofacitinib 
239 cases of HZ were reported (5% of 
patients; crude IR 4.4 per 100 patient-
years, 95% CI 3.8-4.9). Of these, only 
16 (7%) were cases of serious HZ re-
quiring hospitalisation or intravenous 
antiviral therapy, only one HZ case 
(0.4%) was multidermatomal and none 
of the cases involved visceral dissemi-
nation or death. It should be also con-
sidered that the risk of HZ infections 
in tofacitinib-treated patients, whose 
global incidence rate was 4.4 cases per 
100 patient-year, significantly varied 
according to the various geographic ar-

Vaccine (reference) Type of RA treatment Methods and endpoints Results Comments 
 (number of patients) 

Pneumococcus, PCV13 (45) MTX (10) Circulating plasmablasts producing After vaccination, RA patients on MTX showed MTX treatment in RA leads to reduced
 No DMARDs (10) total IgG and IgA as well as specific significant increase in pre- to postvaccination  vaccine-specific antibody responses
  IgG and IgA against two antibody levels for 6B (p<0.05), while patients and their functionality compared to 
  pneumococcal capsular serotypes without DMARD had significant increases for both untreated RA following pneumococcal 
  (6B and 23F) were enumerated  6B and 23F (p<0.05 and p<0.01, respectively). vaccination using polysaccharide- 
  using ELISPOT 6 days after Only 10% of RA on MTX and 40% of RA patients protein conjugate vaccine.   
  vaccination. IgG levels against  without DMARD showed positive post-vaccination  
  both these serotypes were  antibody responses for both serotypes. 
  determined with ELISA before   
  and 4–6 weeks after vaccination.

anti-TNF: anti-tumour necrosis factor; DMARD: disease-modifying anti-rheumatic drug; MTX: methotrexate; RA: rheumatoid arthritis; RTX: rituximab, 
TCZ: tocilizumab.
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eas ranging from 7.7 cases per 100 pa-
tient-year in Asia to 2.7 cases per 100 
patient-year in western Europe. For 
other molecules with differential JAK 
activity, information on infectious side 
effects is still preliminary and more 
data are needed.
In order to prevent HZ, a live attenu-
ated vaccine is available and approved 
for use in subjects aged ≥50 years, re-
gardless of varicella history or previous 
HZ infection (52-53). The CDC, how-
ever, recommends the vaccine only af-
ter the age of 60, for cost-effectiveness 
reasons, and also for concerns about a 
decrease in vaccine efficacy over time 
(55). In RA patients, the 2015 ACR 
guidelines recommend shingles vacci-
nations from 50 years of age, given the 
higher risk of shingles (7).  
There are no prospective clinical stud-
ies evaluating the clinical efficacy and 
safety of HZ vaccination specifically in 
RA patients. In a recent retrospective 
study based on 2006-2013 data from 
Medicare, adjusted risk ratios over time 
and incidence rates were estimated and 
HZ vaccinated and unvaccinated pa-
tients with autoimmune diseases were 
matched 1:2 (54). Overall 53% of the 
patients in the two groups were affected 
by RA. Of 59,627 vaccinated patients, 
crude incidence rate of HZ between the 
first and the seventh year post vaccina-
tion, increased from 0.75 to 1.25/100 
person-years. In contrast, the HZ in-
cidence rate among the unvaccinated 
remained relatively constant (1.3 to 
1.7/100 person-years) through 7 years of 
follow up. Risk of HZ was significantly 
lower in vaccinated patients compared 
with the unvaccinated through 5 years 
but this protective effect was no more 
significant during the sixth and seventh 
years after vaccination. This finding 
raises the possibility that patients might 
benefit from a booster vaccine at some 
point after initial vaccination.
The CDC states that the vaccine can 
be used safely with MTX, low to inter-
mediate dose corticosteroids, intraar-
ticular, bursal, or tendon corticosteroid 
injections, and azathioprine, but sug-
gests – as well as the ACIP – to avoid it 
in patients taking bDMARDs or high-
dose corticosteroids, due to theoretical 
concerns regarding the safety of live 

vaccines (6, 7, 55-57). Ideally, HZ vac-
cination should be administered prior 
to begin a biologic therapy, with at least 
1-month gap between vaccine and drug 
start (6). A new herpes zoster subunit 
vaccine (HZ/su) containing VZV gly-
coprotein E and the AS01B adjuvant 
system was found to reduce the risks 
of herpes zoster and post-herpetic neu-
ralgia among adults including those 70 
years of age or older (58). This subunit 
vaccine may be the best alternative to 
live attenuated HZ vaccine in RA pa-
tients already under bDMARD and ts-
DMARD treatment. 
The German register RABBIT first al-
lowed to identify the risk of HZ with 
bDMARDs (59). For three bDMARDs 
combined – infliximab, adalimumab 
and etanercept – the risk compared with 
csDMARDs was not statistically sig-
nificant, but when comparing the single 
drugs, an increased risk emerged with 
monoclonal antibodies (infliximab and 
adalimumab), while not with etaner-
cept. Similar results were reported from 
a large Veterans Administrative (VA) 
database in the US (60). In patients 
treated with medications for moder-
ate (including MTX and leflunomide) 
or severe (anti-TNF) RA, a higher risk 
was observed than in patients receiv-
ing drugs for milder disease (including 
sulphasalazine or hydroxychloroquine). 
The British Society for Rheumatology 
Biologics Register (BSRBR), which 
was more adequately powered, showed 
a significant increase in the risk of early 
HZ infections during anti-TNF therapy 
with infliximab associated with the 
highest rates (61). An observational 
study (62) using US Medicare data 
identified 633 patients who were inad-
vertently vaccinated while using bio-
logics, finding no cases of shingles or 
varicella in the 6 weeks after vaccina-
tion, while in long-term follow up the 
vaccinated patients had approximately 
a 40% reduction in shingles risk. An-
other analysis of claims data from a na-
tionwide US health plan looked at 47 
patients with rheumatic conditions who 
were exposed to biologics (primarily 
anti-TNF) at the time of vaccination, 
and again found no cases of shingles 
within 30 days of vaccination (63). 
Taken altogether, these data confirm the 

opportunity to use HZ vaccine in RA 
patients. The vaccine can be adminis-
tered to individuals aged 50 and older. 
Early observational data suggest that 
vaccination under bDMARD may not 
significantly increase the incidence of 
shingles, however more robust prospec-
tive data are needed to establish wheth-
er this is true. Once again, vaccination 
seems to be much safer 1 month prior 
to starting a bDMARDs or tsDMARD, 
or 1 month after discontinuing such 
therapy (6). However, in our opinion, 
considering the variable incidence of 
HZ infections according to geographic 
areas and the very low rate of cases 
with serious clinical presentation the 
indication to HZ vaccination in the 
global RA populations should be care-
fully evaluated. 

Other vaccinations for selected 
RA patients
• Human papilloma virus 
The burden of human papilloma virus 
(HPV) associated diseases in RA pa-
tients is not well established. A single 
population-based cohort study (64) 
showed an increase in the risk of high-
grade cervical dysplasia and cervi-
cal cancer among RA female patients 
compared with healthy controls, which 
was significant even after adjustment 
for immunosuppressant use. No data 
are available on HPV vaccine immu-
nogenicity in RA. A recent systematic 
review of the existing data in systemic 
lupus erythematosus (SLE), juvenile 
idiopathic arthritis (JIA), and inflam-
matory bowel disease (IBD) concluded 
that the vaccine is well tolerated and 
effective in most of these patients, 
though larger studies specifically eval-
uating the effect of medications on 
immunogenicity are needed (65, 66). 
In the light of the current knowledge, 
ACR and EULAR both recommend 
HPV vaccine in selected patients where 
the vaccine is indicated, regardless of 
concurrent immunosuppression (6, 7).

• Hepatitis B virus
The hepatitis B virus (HBV) vaccine is 
available in Italy for adults as either a 
single antigen vaccine, or as a combi-
nation vaccine with hepatitis A virus. 
In RA patients, the issue is that those 
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who carry HBV may reactivate in the 
setting of RA therapy and also during 
a prolonged period after eventual treat-
ment discontinuation. Reactivation is 
well established during treatment with 
anti-TNF drugs and rituximab. More 
recently it has also been reported with 
abatacept and tocilizumab (67-72). 
Reactivation has been demonstrated 
mostly in HBsAg-positive patients (73, 
74). Data about the impact of biolog-
ics on HBV vaccine are scarce, but 
seem to indicate that TNF-inhibitors 
may reduce humoral response (75, 76). 
Screening for HBV is recommended 
prior to initiation of immunosuppres-
sive therapy, and patients with no natu-
ral or vaccine-induced immunity who 
are at risk for acquiring HBV should be 
vaccinated (6, 77-79).

Conclusions
Vaccinations in RA patients are of cru-
cial importance due to the increased 
risk of infections associated with the 
disease itself and to the immunomodu-
latory drugs used to treat it, therefore 
the vaccination status should be as-
sessed in the initial patients’ work-up 
and vaccination strategies should ide-
ally be implemented during stable dis-
ease, as recommended by international 
guidelines (6). To date, several studies 
have investigated the immune response 
to various vaccines in RA patients, 
in particular against influenza and S. 
pneumoniae, but there is few evidence 
on the clinical effectiveness of vacci-
nations in the setting of this immuno-
compromised population. It is still not 
fully clear how RA treatments may af-
fect vaccine immunisation. However, 
early data in RA patients using bD-
MARDs or tsDMARDs indicate that 
vaccines might be safer in the setting 
of immunosuppression than previously 
thought, even live attenuated ones, like 
the HZ vaccine. We have reviewed the 
safety and immunogenicity data about 
influenza, pneumococcal, HZ, HPV, 
and HBV vaccines and, though such 
data derived from small case series 
or expert opinion, we tried to summa-
rise updated, practical suggestions for 
rheumatologists. Despite the evidence, 
though uncomplete, is rather reassur-
ing, and despite the recommendations 

of both ACR and EULAR, vaccina-
tions rates in RA are still low. 
To make an informed decision in medi-
cine, there is always a need to weigh 
the pros and cons. It is recognised that 
immunological and pathological reac-
tions can occur following vaccination, 
especially in genetically susceptible 
hosts. Future studies should help to bet-
ter understand the association between 
vaccinations and adjuvants on one side 
and autoimmune inflammatory diseases 
and immunomodulatory treatments on 
the other even though the evidence in 
the literature is reassuring on the safe-
ty of vaccinations up to now. In addi-
tion, there is a need for clarification 
on the optimal re-vaccination intervals 
for pneumococcal and zoster vaccina-
tion. More long-term data are needed, 
including large-scale epidemiological 
studies of vaccinations in autoimmune 
diseases. Any effort should be made to 
improve the culture of the vaccination 
practice not only in patients but espe-
cially in their physicians.
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