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Objectives
• Provide an overview of vaccine-preventable infections and 

considerations for vaccination in patients with RA

• Understand how vaccines are classified and described

• Emphasize the need for vaccination to prevent infection during RA 
treatment 

• Explore current clinical guidelines for vaccine administration and 
specific considerations for rheumatologists managing patients with RA

RA=rheumatoid arthritis. 
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Infections in Patients With RA

RA=rheumatoid arthritis. 
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aData from a patient cohort in Rochester, Minnesota: 609 patients with RA were matched with 609 patients without RA.
CI=confidence interval; HZ=Herpes Zoster; PY=patient-years; RA=rheumatoid arthritis; RR=rate ratio.
Doran MF, et al. Arthritis Rheum. 2002;46(9):2287-2293. 
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Incidence of Infections Requiring 
Hospitalization in Patients With RAa

Pneumonia Bacteria/ 
septicemia

Skin/soft 
tissue infections

Septic 
arthritis

Osteomyelitis

RR=1.84
(95% CI: 1.55-2.18)

RR=2.76
(95% CI: 2.22-3.47)

RR=1.50
(95% CI: 1.10-2.08)

RR=21.66
(95% CI: 7.37-257.61) RR=10.63

(95% CI: 3.39-126.81)

Rates are from a retrospective, longitudinal cohort analysis that compared infection rates in patients with RA (n=609) to 
matched individuals with no diagnosis of inflammatory arthritis (non-RA population) in Rochester, Minnesota. The majority of 
subjects were female (73%) and followed up over a mean of 12.7 years (RA group) and 15 years (non-RA group).

Study Limitations: infections of the upper respiratory tract were not included; details of HZ infections were not recorded separately from 
other skin infections, and thus, rates of HZ infection in this study cannot be compared with the high rates of HZ infection observed in 
patients with RA in other studies; in 1990, 96% of the population in Rochester, Minnesota was white, thus leading to racial and ethnic bias. 
Therefore, the results of this population-based study are generalizable only to the US white population
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aIndividuals without autoimmune, inflammatory conditions or diabetes. bAt the time these analyses were completed, the CDC 
recommended healthy adults aged ≥60 years be vaccinated with live vaccine for the prevention of herpes zoster. cComparable to 
healthy older people aged 60-69 years. dSignificantly greater compared to healthy older people aged 60-69 years.
AI=autoimmune; CDC=Centers for Disease Control and Prevention; HZ=herpes zoster; PY=patient-years; RA=rheumatoid arthritis.
Yun H, et al. Arthritis Rheum. 2016;68(9):2328-2337.

Risk of Herpes Zoster in Patients With RA
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Data is from a retrospective study that used a national multipayer claims database data of 7 cohorts of patients with autoimmune
diseases (AI), including 50,646 patients with RA and 330,727 healthy adult controls (healthy adults had no diagnosis code for an
AI disease or diabetes, and had not received any drugs for these conditions) for whom the HZ vaccine is currently recommended; 
mean duration of follow-up was 1.80 years.

Study Limitations: medical records to confirm the occurrence of HZ were not available, although the definition of HZ using their inpatient or 
outpatient diagnosis of HZ has been shown to have a high positive predictive value; individual medical charts were not used to identify patients 
with AI diseases. Instead, a validated algorithm with a positive predictive value of >80% was used. Thus, there is a possibility of 
misclassification of AI disease; a lag time after vaccination was not applied to exclude the incidence of vaccine-related HZ, because fewer than 
1% of patients received the HZ vaccine during the baseline period
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Reused under Creative Commons License CC BY 2.0.
bDMARD=biological disease-modifying antirheumatic drug; csDMARD=conventional synthetic disease-modifying antirheumatic drug; 
PY=patient-years; RA=rheumatoid arthritis.
Blumentals WA, et al. BMC Musculoskelet Disord. 2012;13:158.

Risk of Influenza in Patients With RA

Data are from a retrospective cohort study that used data from a large US commercial health insurance database (MarketScan) 
from January 1, 2000 to December 31, 2007. The database was scanned for incidence of seasonal influenza and its complications
≤30 days after an influenza diagnosis in RA patients and non-RA cases (controls who did not have RA and were matched 1:1 to 
RA patients according to age and gender) (N=46,030 for each group) with a median age of 57 years.
Study Limitations: data collection preceded the appearance of the 2009 pandemic strain of influenza H1N1; there is an inability to show the 
effect, if any, of the use of csDMARDs or bDMARDs on the severity of influenza infection (such an effect requires further investigation); results 
of this study may not be generalizable to the overall US population; while patients with RA are likely to be immunocompromised, it is unlikely 
that a health professional would closely monitor a patient with RA specifically for influenza or influenza complications compared with anyone 
else in the general population. Thus, any selection bias should be minimal; misclassification of an influenza-associated complication would be 
no more likely to occur in an RA cohort than in the comparison group
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Vaccine-Preventable Infections and 
Considerations for Vaccination
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2015 ACR Recommendations for Vaccination in 
Patients With RA Starting or Currently Receiving 
DMARDs or Biologic Agents1,a

Green 
shading 
indicates 
strong 
recommend
ations

Yellow 
shading 
indicates 
conditional 
recommend
ations

– If possible, all killed, recombinant, and live attenuated vaccinations should be administered before starting therapy
– In patients aged ≥50 years, the HZ vaccine should be given before the patient receives biologic therapy or tofacitinib

• There should be a 2-week waiting period before starting biologics after giving the HZ vaccine
– In patients already using a biologic or nonbiologic DMARD, inactivated vaccinations are recommended
– In patients who are currently receiving biologics:

• Live attenuated vaccines such as the HZ (shingles) vaccine are not recommended
• Appropriately indicated killed/inactivated vaccines are recommended

Please see the respective Prescribing Information for each product for information on vaccinations. 
Please see the Clarifying Notes section for footnotes.
1. Singh JA, et al. Arthritis Care Res (Hoboken). 2016;68(1):1-25. 2. Centers for Disease Control and Prevention. Available at: 
https://www.cdc.gov/vaccines/vpd/shingles/hcp/shingrix/recommendations.html. Accessed October 14, 2019. 3. Dooling KL, et al. MMWR Morb 
Mortal Wkly Rep. 2018;67:103-108. 4. Zostavax [prescribing information]. Whitehouse Station, NJ: Merck & Co, Inc; September 2019.
5. Shingrix [prescribing information]. Research Triangle Park, NC: GlaxoSmithKline; October 2019. 10

Table reproduced from Singh JA, et al. Arthritis Care Res (Hoboken). 2016;68(1):1-25, with permission from John Wiley & Sons Inc. © Copyright 2015, 
American College of Rheumatology.
Note: the ACR recommendations for vaccination in patients with RA are from 20151; since then, the CDC and ACIP have recommended a recombinant HZ 
vaccine (Shingrix, approved for use in the US in 2017) over the live attenuated vaccine (Zostavax) for prevention of HZ and related complications.2,3 Zostavax 
is contraindicated in patients receiving biologics, whereas Shingrix does not have a biologics contraindication4,5 

ACIP=Advisory Committee on Immunization Practices; ACR=American College of Rheumatology; CDC=Centers for Disease Control and Prevention; DMARD=disease-
modifying antirheumatic drug; HZ=herpes zoster; PICOh=population, intervention, comparator, and outcome; RA=rheumatoid arthritis; TNF=tumor necrosis factor; 
TNFi=tumor necrosis factor inhibitor.

Click here to see Clarifying Notes section for figure footnotes

https://www.cdc.gov/vaccines/vpd/shingles/hcp/shingrix/recommendations.html


• Specific pieces of the virus or 
bacterium1,2

− Can cause an immune 
response targeted to parts 
of the virus or bacterium2

• Can be used in persons with 
weakened immune systems 
and chronic health problems2

• Booster shots may be required 
for ongoing protection2

Specific examplesa: 
- recombinant: Recombivax®

(HBV), Shingrix (HZ)
- polysaccharide: Pneumovax® 23 

(pneumococcal)
- conjugate: Prevnar 13®

(pneumococcal)

BCG=Bacillus Calmette–Guerin; HBV=hepatitis B virus; HZ=herpes zoster; MMR=measles, mumps, and rubella; MMRV=measles, 
mumps, rubella, and varicella.
1. Centers for Disease Control and Prevention. In: Hamborsky J, et al, eds. Epidemiology and Prevention of Vaccine-Preventable 
Diseases. 13th ed. Washington, DC: Public Health Foundation; 2015:1-8. 2. United States Department of Health and Human 
Services. Available at: https://www.vaccines.gov/basics/types. Accessed October 14, 2019. 

Vaccine Classification and Descriptions

• Attenuated (weakened) form 
of the “wild” virus/bacterium 

• Must replicate to produce an 
immune response

• Can pose risk to 
immunosuppressed recipients 
or contacts

• Must be stored and handled 
carefully

Specific examplesa: 
- TheraCys® (BCG), Zostavax® 

(HZ), FluMist® (influenza), 
MMR® II (MMR), ProQuad®

(MMRV)

• Virus/bacterium inactivated by 
heat and/or chemicals

• Cannot replicate and is not 
infectious to host or others

• Often require multiple doses 
for full efficacy

Specific examplesa: 
- Vaqta® (HAV), Afluria®

(influenza)

Live Attenuated1 Inactivated1

aPlease see the respective Prescribing Information for each product for more information. Trademarks are property of their respective owners. 
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Recombinant/
Polysaccharide/Conjugate

https://www.vaccines.gov/basics/types


aThere are little to no data regarding the effect of sarilumab or anakinra on influenza vaccine.
DMARD=disease-modifying antirheumatic drug; HI=hemagglutination inhibition; RA=rheumatoid arthritis; TNF=tumor necrosis factor.
1. Ribeiro AC, et al. Ann Rheum Dis. 2011;70(12):2144-2147. 2. Park JK, et al. Ann Rheum Dis. 2018;77:898-904. 3. Trollmo C, et al. 
Ann Rheum Dis. 2007;66(4):481-485. 4. Alten R, et al. BMC Musculoskelet Disord. 2016;17:231. 5. van Assen S, et al. Arthritis Rheum. 
2010;62(1):75-81. 6. Mori S, et al. Ann Rheum Dis. 2012;71(12):2006-2010. 7. Winthrop KL, et al. Ann Rheum Dis. 2016;75(4):687-695.
8. World Health Organization. Available at: https://www.who.int/ith/vaccines/si_iAh1n1/en/. Accessed October 14, 2019. 

Studies Report the Effects of Drugs on 
Influenza Vaccine

Treatmenta Vaccine Response

Nonbiologic DMARDs

Antimalarials 
(chloroquine) Little or no effect (no effect of chloroquine on vaccine immune response)1

Corticosteroids Little or no effect (no effect of corticosteroids on vaccine immune response)1

Leflunomide Little or no effect (no effect of leflunomide on vaccine immune response)1

Methotrexate (MTX) Reduced response (MTX was associated with impaired seroconversion).1 A 2-week discontinuation of MTX after 
vaccination may help ensure satisfactory vaccine response rates2

Sulfasalazine Little or no effect (differences in antibody levels in the sulfasalazine-treated group compared with the placebo group were 
not significant)3

Biologics and targeted immunomodulators

Abatacept Little or no effect (majority of vaccinated patients without protective antibody levels at baseline achieved an immune 
response to the standard PPSV23 and influenza virus vaccines)4

Rituximab Markedly reduced response (no significant increase in geometric mean titer after vaccination was found in the rituximab 
group)5

TNF inhibitors Little or no effect (no effect of TNF inhibitors on vaccine immune response)1

Tocilizumab Little or no effect (similar fold increase in HI titers in those on tocilizumab compared to RA controls)6

Tofacitinib Little or no effect (similar immune response compared with placebo)7

Please see the respective Prescribing Information for each product for information on vaccinations.
Study Limitations: Generalizability to the US RA population is limited, as most of the data above are ex-US1-7, and the composition of vaccines is adjusted for 
the region in which the vaccine is used8 (only information on sulfasalazine3, abatacept4, rituximab5, tocilizimab6, and tofacitinib7 is derived from countries in the 
Northern Hemisphere); studies varied in methods of determining vaccine response (eg, enzyme-linked immunosorbent assay [ELISA], hemagglutination inhibition 
[HI] test); and the number of patients evaluated across the different studies varied substantially, limiting ability to draw definitive conclusions
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Recommendations for Vaccinations of 
Patients With RA and Specific 

Considerations for the Rheumatologist

RA=rheumatoid arthritis. 
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Influenza

Pneumococcal

Herpes Zoster (HZ)

Hepatitis B Virus (HBV)

Human Papillomavirus (HPV)
Please see the respective Prescribing Information for any vaccine before use.
Note: These recommendations apply to US patients; recommendations may differ globally.

Outline of Vaccine Recommendations for 
Adult Patients With RA

RA=rheumatoid arthritis. 
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Please see the respective Prescribing Information for any vaccine before use.
NOTE: These recommendations apply to US patients; recommendations may differ globally. 
aRecommendations may be outside of routine-age-based recommendation, as altered immunocompetence may increase the risk of 
vaccine-preventable disease. bSpecific categories of immunocompetence are defined within the respective sections of “Altered 
Immunocompetence as an Indication to Receive a Vaccine Outside of Routinely Recommended Age Groups.”
ACIP=Advisory Committee on Immunization Practices; BCG=bacillus Calmette–Guerin; Hib=Haemophilus influenzae type b; 
Hib-MenCY=bivalent meningococcal conjugate and Haemophilus influenzae type b conjugate; LAIV=live attenuated influenza vaccine; 
MenACWY=meningococcal ACWY; meningococcal (quadrivalent) polysaccharide; MMR=measles, mumps, and rubella; MMRV=measles, 
mumps, rubella, and varicella; MnB=meningococcal disease type B; PCV13=13-valent pneumococcal conjugate; PPSV23= 23-valent 
pneumococcal polysaccharide vaccine; Ty21a=typhoid vaccine live oral.
1. Ezeanolue E, et al. Available at: https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/index.html. Accessed October 14, 2019.
2. Kroger AT, et al. General best practice guidelines for immunization: best practices guidance of the Advisory Committee on 
Immunization Practices (ACIP). Available at: https://stacks.cdc.gov/view/cdc/46256. Accessed October 14, 2019. 3. Personal email 
communication with Dr Kevin Winthrop, June 27, 2019. 

Vaccination in Adult Patients With Altered 
Immunocompetence1

 Based on ACIP best practice guidance, persons with altered immunocompetence generally 
are recommended to receive:

• Polysaccharide-based vaccinesa

o Pneumococcal vaccines (PCV13 and PPSV23)
o Meningococcal vaccines (MenACWY, Hib-MenCY, and MPSV4)
o Hib vaccines

 All inactivated vaccines can be administered safely to persons with altered immunocompetence. 
Persons with most forms of altered immunocompetence should not receive live vaccines (MMR, 
varicella, MMRV, LAIV, Zostavax, yellow fever, Ty21a oral typhoid, BCG, smallpox, and rotavirus)

• In patients with altered immunocompetence, providers should wait 4 weeks to start/restart 
immunosuppressive therapy following vaccination with a live vaccine.2 If a bDMARD has long-half life, the 
provider could consider waiting longer than 4 weeks.3 However, if patients require therapy for chronic 
inflammatory conditions, this therapy should not be delayed because of past administration of vaccines.2

 For other forms of altered immunocompetence,b if inactivated vaccines are indicated, the usual 
schedules are recommended. However, the effectiveness of such vaccinations might be 
suboptimal
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CDC=Centers for Disease Control and Prevention; H1N1=influenza type A virus; H3N2=influenza type A virus subtype H3N2.
1. Centers for Disease Control and Prevention. Available at: https://www.cdc.gov/flu/prevent/quadrivalent.htm. Accessed October 14, 
2019. 2. Centers for Disease Control and Prevention. Available at: https://www.cdc.gov/flu/professionals/vaccination/vax-summary.htm. 
Accessed October 14, 2019.

Types of Influenza Vaccines1,2

• Protects against 2 influenza A viruses 
(H1N1 and H3N2) and 1 influenza B virus1

• Available in2:
– A high-dose trivalent shot, approved 

for people aged ≥65 years
– A trivalent flu shot made with adjuvant, 

approved for people aged ≥65 years

• Protects against 2 influenza A viruses 
(H1N1 and H3N2) and 2 influenza B 
viruses1

• Available in2:
– A standard-dose quadrivalent shot 

without adjuvant (different shots are 
approved for different age groups) 

– A quadrivalent cell-based shot, 
approved for people aged ≥4 years

– A recombinant quadrivalent shot 
approved for people aged ≥18 years

– A quadrivalent live attenuated influenza 
nasal spray vaccine (LAIV4), approved 
for people aged 2 to 49 years

Trivalent Vaccines Quadrivalent Vaccines

The CDC has expressed no preference for any one vaccine over another.2
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Please see the Prescribing Information for any vaccine before use.
ACIP=Advisory Committee on Immunization Practices; ACR=American College of Rheumatology; AE=adverse event; DMARD=disease-modifying 
antirheumatic drug; FDA=US Food and Drug Administration; HIV=human immunodeficiency virus; ID=intradermal; IM=intramuscular; LAIV=live 
attenuated influenza vaccine; RA=rheumatoid arthritis.
1. United States Department of Health and Human Services. Available at: https://www.vaccines.gov/diseases/flu. Accessed October 14, 2019. 
2. Centers for Disease Control and Prevention. https://www.cdc.gov/flu/pdf/professionals/acip/acip-2019-20-summary-of-recommendations.pdf.  
Accessed October 14, 2019. 3. Kim DK, et al. Ann Intern Med. 2019;170:182-192. 4. Singh JA, et al. Arthritis Care Res (Hoboken). 2016;68(1):1-25. 5. 
Centers for Disease Control and Prevention. Available at: https://www.cdc.gov/flu/professionals/vaccination/vaccine_safety.htm. Accessed October 14, 
2019. 5. Grohskopf LA, et al. MMWR Recomm Rep. 2019;68(3):1-21. 

Overview of Administration 
Recommendations for Influenza Vaccine

• Prevention of influenza disease caused by influenza A subtype viruses and type B viruses contained in the 
vaccine 

• All individuals aged ≥6 months (standard dose trivalent shot)

• All persons aged ≥6 months who do not have any contraindications
• A licensed vaccine appropriate for age and health status should be used
• LAIV vaccination contraindicated in pregnancy, immunocompromised persons (excluding HIV infection) 

asplenia, complement deficiencies

• Administering influenza vaccine prior to DMARD or biologic agent initiation if possible, as with all vaccines, 
is recommended

• Patients with RA currently on DMARD and/or biologic therapy should not be given live attenuated 
vaccines

• History of severe allergic reaction to any vaccine component, or after prior dose of any influenza vaccine
• LAIV contraindicated for any immunocompromised patient, children aged 2-4 years diagnosed with 

asthma, concomitant aspirin/salicylate-containing therapy in children and adolescents, receipt of 
influenza medication within previous 48 hours, pregnancy, and close contacts/caregivers of 
severely immunocompromised persons who require a protected environment

• Inactivated influenza vaccine (IIV) – injection-site reactions, mild and self-limiting systemic events
• Recombinant influenza vaccine (RIV) – injection-site pain, headache, fatigue, and muscle pain
• LAIV – runny nose or nasal congestion (all ages); fever >100°F (children 2-6 years) and sore throat (adults)

• IIV and RIV are administered intramuscularly
• LAIV is administered intranasally

• Variable

FDA indication1

ACIP 
recommendations2,3

Duration of protection2

ACR recommendations4

Most common AEs5

Contraindications2

Vaccine description and 
administration2
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ACIP=Advisory Committee on Immunization Practices; PCV13=pneumococcal conjugate vaccine; PPSV23=pneumococcal 
polysaccharide vaccine.
1. Prevnar 13 [prescribing information]. Philadelphia, PA: Pfizer Wyeth Pharmaceuticals Inc; July 2019. 2. Pneumovax [prescribing 
information]. Whitehouse Station, NJ: Merck & Co., Inc; May 2015. 3. Tomczyk S, et al. MMWR Morb Mortal Wkly Rep. 2014;63(37):822-
825. 4. Matanock A, et al. MMWR Morb Mortal Wkly Rep. 2019;68:1069-1075.

Types of Pneumococcal Vaccines1,2

PCV13
(Conjugate)

1 3 42 5 6B 7F 9V 14 18C 19A 19F 23F8 9N 10A 11A 12F 15B 17F 20 22F 33F

1 3 4 5 6A 6B 7F 9V 14 18C 19A 19F 23F

PPSV23
(Polysaccharide)

Note, the serotypes in each pneumococcal vaccine are shown. 

• PCV13 contains 13 serotypes. Twelve of these serotypes are covered by PCV13 and Pneumovax® 23, but serotype 6A 
is unique to PCV13. Pneumovax® prevents disease caused by 23 serotypes1,2

• Several serotypes contained in PCV13 have been shown to be important causes of pneumococcal disease. It 
has been estimated that approximately 20% to 25% of invasive pneumococcal disease cases and 10% of 
community-acquired pneumonia cases among adults age ≥65 years are caused by serotypes contained in 
PCV131,3

• The additional 11 serotypes in PPSV23 account for 32%-37% of invasive pneumococcal disease among adults 
aged ≥65 years4
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Please see Indications, Important Safety Information and full Prescribing Information for PREVNAR (Pneumococcal 13-valent Conjugate 
Vaccine [Diphtheria CRM197 Protein]), available at www.prevnar13.com. 
aIndividuals with altered immunocompetence, including those at higher risk for invasive pneumococcal disease, may have reduced antibody responses 
to immunization with PREVNAR 13.1
ACIP=Advisory Committee on Immunization Practices; ACR=American College of Rheumatology; AE=adverse event; DMARD=disease-modifying 
antirheumatic drug; FDA=US Food and Drug Administration; IM=intramuscular; PCV13=pneumococcal conjugate vaccine; PPSV23=pneumococcal 
polysaccharide vaccine; RA=rheumatoid arthritis.
1. Prevnar 13 [prescribing information]. Philadelphia, PA: Pfizer Wyeth Pharmaceuticals Inc; July 2019. 2. Matanock K, et al. MMWR Morb Mortal Wkly 
Rep. 2019;68:1069-1075. 3. Singh JA, et al. Arthritis Care Res (Hoboken). 2016;68(1):1-25.

Overview of Administration Recommendations for 
Prevnar 13®a (Pneumococcal 13-Valent Conjugate 
Vaccine [Diphtheria CRM197 Protein])

• In adults aged ≥18 years, Prevnar 13® is indicated for:
– Active immunization for the prevention of pneumonia and invasive disease caused by 

S. pneumoniae serotypes 1, 3, 4, 5, 6A, 6B, 7F, 9V, 14, 18C, 19A, 19F, and 23F 
• Does not protect against disease caused by S. pneumoniae serotypes that are not in the vaccine

• Recommended in immunocompetent adults aged ≥65 years with or without specific chronic medical 
conditions, based on shared clinical decision-making. PPSV23 is routinely recommended in all 
immunocompetent adults aged ≥65 years. If the decision to administer PCV13 is made, it should be 
administered first in series with PPSV23

• In adults aged ≥19 years with an immunocompromising condition, cerebrospinal fluid leak, or cochlear 
implant, sequential administration of PCV13 and PPSV23 recommended (see slide 23)

• Pneumococcal vaccines are recommended before initiating DMARD therapy and while already taking 
DMARD therapy

• Using appropriately indicated killed/inactivated vaccines, including PCV13 and PPSV23, in patients with early 
or established RA who are currently receiving biologics, is strongly recommended

• Severe allergic reaction to any component of the vaccine or any diphtheria toxoid-containing vaccine

• Commonly reported local adverse reactions in adults were redness, swelling and pain at the injection site, or 
limitation of arm movement; commonly reported systemic adverse reactions in adults were fatigue, headache, 
chills, rash, decreased appetite, muscle pain, joint pain, fever, and vomiting

• Conjugate
• In adults aged ≥18 years: single 0.5-mL dose IM injection
• Prior receipt of PPSV23 within 1 year results in diminished immune responses to Prevnar 13

• One study showed protection up to 4 years. Protection beyond 4 years was not evaluated

FDA indication1

ACIP 
recommendations2

Duration of protection1

ACR recommendations3

Most common AEs1

Contraindications1

Vaccine description and
administration1
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ACIP=Advisory Committee on Immunization Practices; ACR=American College of Rheumatology; AE=adverse event; 
DMARD=disease-modifying antirheumatic drug; FDA=US Food and Drug Administration; IM=intramuscular; PCV13=pneumococcal 
conjugate vaccine; PPSV23=pneumococcal polysaccharide vaccine; RA=rheumatoid arthritis. 
1. Pneumovax [prescribing information]. Whitehouse Station, NJ: Merck & Co., Inc; May 2015. 2. Matanock K, et al. MMWR Morb Mortal 
Wkly Rep. 2019;68:1069-1075. 3. Singh JA, et al. Arthritis Care Res (Hoboken). 2016;68(1):1-25.

Overview of Administration Recommendations 
for Pneumococcal Vaccine - PPSV23

• Prevention of pneumococcal disease caused by the 23 serotypes contained in the vaccine 
(1, 2, 3, 4, 5, 6B, 7F, 8, 9N, 9V, 10A, 11A,12F, 14, 15B, 17F, 18C, 19F, 19A, 20, 22F, 23F, and 33F)

• Persons aged ≥50 years and persons aged ≥2 years who are at increased risk for pneumococcal 
disease

• Routinely recommended in all immunocompetent adults aged ≥65 years
• Recommended in adults aged ≥19 years with underlying medical conditions that put them at greater risk 

for serious pneumococcal infection, including immunocompetent persons with chronic heart disease, 
chronic lung disease, diabetes, alcoholism, chronic liver disease/cirrhosis, and cigarette smokers

• In adults aged ≥19 years with an immunocompromising condition, cerebrospinal fluid leak, or cochlear 
implant, sequential administration of PCV13 and PPSV23 is recommended (see slide 23)

• Pneumococcal vaccines are recommended before initiating DMARD therapy and while already taking 
DMARD therapy

• Using appropriately indicated killed/inactivated vaccines, including PCV13 and PPSV23, in patients with 
early or established RA who are currently receiving biologics, is strongly recommended

• Anaphylactic reaction to any component of the vaccine

• Injection-site pain/soreness/tenderness; injection-site swelling/induration; injection-site erythema, 
headache, asthenia and fatigue, myalgia

• Inactivated (polysaccharide antigen-based) 
• Single 0.5-mL dose administered IM or subcutaneous only
• Should not be coadministered with PCV13; sequential administration recommended in adults aged 

≥19 years with an immunocompromising condition, cerebrospinal fluid leak, or cochlear implant

• Unknown
• Routine revaccination is not recommended for immunocompetent 

individuals who were previously vaccinated

FDA indication1

ACIP 
recommendations2

Duration of protection1

ACR 
recommendations3

Most common AEs1

Contraindications1

Vaccine description and
administration1,2
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ACIP=Advisory Committee on Immunization Practices; CDC=Centers for Disease Control and Prevention; 
HIV=human immunodeficiency virus.
Matanock K, et al. MMWR Morb Mortal Wkly Rep. 2019;68:1069-1075.

The CDC’s ACIP Recommends Pneumococcal 
Vaccination for Adults Aged 19+ Years With the 
Following Immunocompromising Conditions

aIncludes B- (humoral) or T-lymphocyte deficiency, complement deficiencies (particularly C1, C2, C3, and C4 deficiencies), and phagocytic 
disorders excluding chronic granulomatous disease). bDiseases requiring treatment with immunosuppressive drugs, including long-term 
systemic corticosteroids and radiation therapy.

Congenital or acquired immunodeficiencya

Chronic renal failure

Nephrotic syndrome

Leukemia
Lymphoma

Sickle cell disease/other hemoglobinopathy

Hodgkin disease

Generalized malignancy
Iatrogenic immunosuppressionb

Solid organ transplant

Multiple myeloma
Congenital or acquired asplenia

HIV infection
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Please see Indications, Important Safety Information and full Prescribing Information for PREVNAR® (Pneumococcal 13-valent Conjugate 
Vaccine [Diphtheria CRM197 Protein]), available at www.prevnar13.com.
aACIP recommends that adults aged ≥19 years with immunocompromising conditions, CSF leaks or cochlear implants, and who have not previously 
received PCV13 or PPSV23, should receive a dose of PCV13 first, followed by a dose of PPSV23 at least 8 weeks later. Subsequent doses of PPSV23 
should follow current PPSV23 recommendations for adults at high risk. Specifically, a second PPSV23 dose is recommended 5 years after the first 
PPSV23 dose for persons aged 19-64 years with immunocompromising conditions. Additionally, those who received PPSV23 before age 65 years for 
any indication should receive another dose of the vaccine at age 65 years, or later if at least 5 years have elapsed since their previous PPSV23 dose. 
bAdults aged ≥19 years with immunocompromising conditions, CSF leaks, or cochlear implants, who previously have received ≥1 doses of PPSV23 
should be given a PCV13 dose ≥1 year after the last PPSV23 dose was received. For those who require additional doses of PPSV23, the first such dose 
should be given no sooner than 8 weeks after PCV13 and at least 5 years after the most recent dose of PPSV23.
ACIP=Advisory Committee on Immunization Practices; CSF=cerebrospinal fluid; PCV13=pneumococcal conjugate vaccine; PPSV23=pneumococcal 
polysaccharide vaccine. 
Matanock K, et al. MMWR Morb Mortal Wkly Rep. 2019;68:1069-1075.

ACIP Sequential Administration and Recommended 
Intervals for PCV13 and PPSV23 for Adults With 
Immunocompromising Conditions

Pneumococcal vaccine-naïve persons with 
immunocompromising conditionsa

≥8 weeks

Persons who previously received PPSV23 with 
immunocompromising conditionsb

≥5 years

PCV13 PPSV23
PPSV23 
already 

received
PPSV23

≥1 years

• Adults with specified immunocompromising conditions who are eligible for pneumococcal vaccine 
should be vaccinated with PCV13 during their next pneumococcal vaccination opportunity

PCV13

≥5 years

PPSV23

≥8 weeks

PPSV23
already 

received

≥5 years

PPSV23
already 

received
PCV13

≥1 years

Persons who previously received 2 doses of PPSV23
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Please see the Prescribing Information for any vaccine before use.
aSafety and efficacy have not been studied in RA.2 bBased on clinical trial results, some clinicians recommend 4 weeks.5
ACIP=Advisory Committee on Immunization Practices; ACR=American College of Rheumatology; FDA=US Food and Drug Administration; HHS=US 
Department of Health and Human Services; HZ=herpes zoster; HZV=herpes zoster vaccine; RA=rheumatoid arthritis; RZV=recombinant zoster vaccine; 
ZVL=zoster vaccine live. 
1. Zostavax [prescribing information]. Whitehouse Station, NJ: Merck & Co, Inc; September 2019. 2. Shingrix [prescribing information]. Research 
Triangle Park, NC: GlaxoSmithKline; October 2019. 3. Kim DK, et al. Ann Intern Med. 2019;170:182-192. 4. Singh JA, et al. Arthritis Care Res 
(Hoboken). 2016;68(1):1-25. 5. Winthrop KL, et al. Arthritis Rheumatol. 2017;69(10):1969-1977.

Overview of Administration 
Recommendations for the HZ Vaccine

• Indicated for prevention of HZ (shingles) in 
individuals aged ≥50 years

• Indicated for prevention of HZ (shingles) in 
individuals aged ≥50 years

• Adults aged ≥60 years should receive 1 dose of 
live zoster vaccine if not previously vaccinated, 
unless they have a medical contraindication (if 
previously received ZVL, administer RZV at least 2 
months after ZVL); RZV preferred over ZVL

• Contraindicated in pregnancy and in patients 
with severe immunocompromising conditions 
due to disease or therapy (including HIV 
infection with CD4 count <200 cell/µL)

• Adults aged ≥50 years should receive 2-dose series 
non-live vaccine 2-6 months apart (minimum 
interval: 4 weeks; repeat dose if administered too 
soon) regardless of previous herpes zoster or 
previously received ZVL (administer RZV at least 2 
months after ZVL)

• Adults aged ≥60 years should receive 2 doses of 
non-live zoster vaccine, unless they have a medical 
contraindication, 2-6 months apart; non-live 
vaccination preferred over live vaccination for this 
age group

• Consider delaying non-live zoster vaccination until 
after pregnancy if otherwise indicated

• Recommended use of non-live zoster vaccination is 
under review for patients with severe 
immunocompromising conditions

• In RA patients, aged ≥50 years, the HZV should be 
given before the patient receives biologic therapy 
or tofacitinib for their RA

• In patients with early or established RA who 
are currently receiving biologics, live 
attenuated vaccines such as HZ (shingles) 
vaccine should not be used

• After giving the HZV, there should be a 2-week 
waiting period before starting biologicsb

• Not addressed in current guidelines (no data)

LIVE VACCINE NON-LIVE VACCINEa

FDA indication1,2

ACIP recommendations3

ACR recommendations4
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Overview of Administration 
Recommendations for the HZ Vaccine (cont’d)

• Contraindicated for immunosuppressed or 
immunodeficient individuals including those on 
immunosuppressive therapy

• Pregnancy
• Anaphylactic hypersensitivity to neomycin or 

gelatin or any other component of the vaccine
• Known immunodeficiency

• Contraindicated to anyone with a history of a 
severe allergic reaction (e.g. anaphylaxis) to 
any component of the vaccine or after a 
previous dose 

• Injection-site reactions
• Headache

• Injection-site reactions, pain, tiredness, 
headache, shivering, fever, gastrointestinal 
symptoms

• Note that 15%-20% of patients had grade 3 
(severe) reactions with the first dose; this risk 
was doubled if patients received the 2nd dose 

• Live (attenuated virus)
• Single 0.65-mL (≥19,400 PFU) dose administered 

in subcutaneous deltoid region of the upper arm
• Frozen vaccine must be administered immediately

after reconstitution, discarded after 
30 minutes

• Recombinant vaccine
• Two, 0.5-mL reconstituted doses administered 

intramuscularly (IM) preferably in deltoid region 
of the upper arm

• Dose 1 – Month 0
• Dose 2 – Administer anytime between 

2 and 6 months later
• Administer immediately after reconstitution or 

refrigerate for up to 6 hours

• Protection beyond 4 years after vaccination is 
unknown,1 although recent data suggest that 
protection lasts ~5 years (with declining efficacy) in 
patients with RA. Revaccination may be considered 
at that time in these patients6

• Currently unknown,2 although recent data 
suggest that protection could last up to 4 years 
after vaccination; however, this finding is not 
significant, and additional follow-up is required5

NON-LIVE VACCINEaLIVE VACCINE

Most common AEs1,2,4

Vaccine description and
administration1,2

Duration of protection1,2,5,6

Contraindications1-3
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Please see the Prescribing Information for any vaccine before use.
NOTE: Study Limitations on following slide
aSafety and efficacy have not been studied in RA.2
AE=adverse event; HZ=herpes zoster; PFU=plaque-forming unit; RA=rheumatoid arthritis.
1. Zostavax [prescribing information]. Whitehouse Station, NJ: Merck & Co, Inc; September 2019. 
2. Shingrix [prescribing information]. Research Triangle Park, NC: GlaxoSmithKline; October 2019. 3. Kim DK, et al. Ann Intern Med. 2019;170:182-192. 
4. Lal H, et al. N Engl J Med. 2015;372:2087-2096. 5. Cunningham AL. N Engl J Med. 2016;375:1019-32. 
6. Yun H, et al. J Rheumatol. 2017;44(7):1083-1087.

http://www.merck.com/product/usa/pi_circulars/z/zostavax/zostavax_pi2.pdf
http://www.merck.com/product/usa/pi_circulars/z/zostavax/zostavax_pi2.pdf
http://www.merck.com/product/usa/pi_circulars/z/zostavax/zostavax_pi2.pdf
http://www.merck.com/product/usa/pi_circulars/z/zostavax/zostavax_pi2.pdf


Please see the Prescribing Information for any vaccine before use.
HZ=herpes zoster
1. Lal H, et al. N Engl J Med. 2015;372:2087-2096. 2. Shingrix Efficacy. Available at https://gskpro.com/en-us/products/shingrix/efficacy/, 
Accessed October 14, 2019. 3. Cunningham AL, et al. N Engl J Med. 2016;375:1019-32. 

Overview of Administration 
Recommendations for the HZ Vaccine (cont’d)
Study Limitations:
• For Lal, Cunningham, Godeaux, et al., a small number of Shingrix recipients with HZ 

may prove to be insufficient to define an immunologic correlate of protection; 
interpretation of the safety data are subject to limitations resulting from the need to 
maintain participant-level study blinding1,2

• For Cunningham, Lal, Kovac, et al., conclusions cannot be made regarding the 
magnitude of a potential decline in efficacy, because the difference was not significant 
between vaccine efficacy in the first year and subsequent years. Additional follow-up is 
required to assess the persistence of this vaccine’s protection over a longer period2,3
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Please see the Prescribing Information for any vaccine before use. Please see the respective Prescribing Information for each product for 
information on vaccinations.
ACIP=Advisory Committee on Immunization Practices; ACR=American College of Rheumatology; AE=adverse event; DMARD=disease-modifying 
antirheumatic drug; FDA=US Food and Drug Administration; HBV=hepatitis B virus; HCV=hepatitis C virus; RA=rheumatoid arthritis. 
1. Recombivax HB [prescribing information]. Whitehouse Station, NJ: Merck & Co., Inc; December 2018. 2. Schillie S, et al. MMWR Recomm Rep.
2018;67(1):1-31. 3. Kim DK, et al. Ann Intern Med. 2019;170:182-192. 4. Singh JA, et al. Arthritis Care Res (Hoboken). 2016;68(1):1-25.

Overview of Administration
Recommendations for HBV Vaccine

• Prevention of infection caused by all known subtypes of HBV
• Individuals of all ages (Dialysis Formulation for use in predialysis and dialysis patients 

aged ≥18 years)

• Infants at birth
• Unvaccinated children and adolescents aged <19 years
• Unvaccinated adults not at risk but who want protection from HBV and those at risk for HBV 

infection (HCV infection, chronic liver disease, HIV infection, sexual exposure risk, current or 
recent injection drug use, percutaneous or mucosal risk for exposure to blood, incarcerated 
persons, travel in countries with high or intermediate endemic HBV)

• Strongly recommended for unvaccinated adults with RA, if hepatitis B risk factors are present, 
prior to initiating DMARD or biologic therapy

• Recommended for unvaccinated adults with RA, if hepatitis B risk factors are present, while 
already taking a DMARD or biologic agent

• Severe allergic or hypersensitivity reactions after a prior dose of hepatitis B-containing vaccine 
or any vaccine components, including yeast

• Healthy adults: injection-site reactions and systemic AEs

• Recombinant
• Aged ≥20 years: series of 3 doses given IM at 0-,1-, and 6-month schedule

• Unknown
• Need for booster vaccination doses has not been defined

FDA indication1

ACIP recommendations2,3

Duration of protection1

ACR recommendations4

Vaccine description and
administration1

Most common AEs1

Contraindications1
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Please see the Prescribing Information for any vaccine before use. Please see the respective Prescribing Information for each product for 
information on vaccinations. 
ACIP=Advisory Committee on Immunization Practices; ACR=American College of Rheumatology; AE=adverse event; DMARD=disease-modifying 
antirheumatic drug; FDA=US Food and Drug Administration; HIV=human immunodeficiency virus; HPV=human papillomavirus; RA=rheumatoid arthritis.
1. Gardasil 9 [prescribing information]. Whitehouse Station, NJ: Merck & Co, Inc; October 2018. 2. Kim DK, et al. Ann Intern Med. 2019;170:182-192. 
3. Singh JA, et al. Arthritis Care Res (Hoboken). 2016;68(1):1-25.

Overview of Administration 
Recommendations for HPV Vaccine

• Prevention of diseases caused by HPV subtypes 
• Gardasil® 9: females and males aged 9-45 years

• Routine vaccination recommended at age 11-12 years
• Unvaccinated females through age 26 years
• Unvaccinated males through age 21 years
• Immunocompromising conditions (including HIV infection) through age 26 years, unvaccinated 

men who have sex with men, and transgender persons through age 26 years
• Unvaccinated pregnant females through age 26 years: not recommended until after pregnancy; 

no intervention needed if vaccinated while pregnant, and pregnancy testing not needed before 
vaccination

• Unvaccinated patients with RA, who at risk or age appropriate, prior to initiating DMARD or 
biologic therapy

• Unvaccinated patients with RA, who at risk or age appropriate, while already taking a DMARD 
or biologic agent

• Hypersensitivity, including severe allergic reactions, to yeast (a vaccine component) or to a 
previous dose of a Gardasil or Gardasil 9 vaccine

• Gardasil 9 (females 16-26 years): injection-site pain, injection-site swelling, injection-site 
erythema, headache

• 9-valent HPV vaccine [9vHPV, Gardasil 9]
• Recombinant
• Gardasil 9: 0.5-mL IM injection at 0, 2, and 6 months

• Unknown
• Gardasil 9: peak immune responses occurred at month 7; similar measurements at month 7 

and month 24

FDA indication1

ACIP recommendations2

Duration of protection1

ACR recommendations3

Vaccine description and 
administration1

Most common AE1

Contraindications1
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Please see the Prescribing Information for any vaccine before use.
aAdministered as tetanus toxoid, reduced diphtheria toxoid, and acellular pertussis (Tdap) vaccine.1 bRegions with risk of yellow fever virus transmission 
include Africa (29 countries) and Central and South America (13 countries).5 cRegions with risk of typhoid transmission include East and Southeast Asia, 
Africa, the Caribbean, and Central and South America.6
CDC=Centers for Disease Control and Prevention; SAE=serious adverse event; RA=rheumatoid arthritis; Ty21a=typhoid vaccine live oral.
1. Ezeanolue E, et al. https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/index.html. Accessed October 14, 2019. 2. Centers for Disease Control 
and Prevention. MMWR Morb Mortal Wkly Rep. 2012;61(25):468-470. 3. Centers for Disease Control and Prevention. In: Hamborsky J, eds. 
Epidemiology and Prevention of Vaccine-Preventable Diseases. 13th ed. Washington, DC: Public Health Foundation; 2015: Appendices B-1, B-2, B-3. 
https://www.cdc.gov/vaccines/pubs/pinkbook/appendix/appdx-b.html. Accessed October 14, 2019. 4. Kotton CN, Freedman DO. In: CDC Yellow Book 
2020. https://wwwnc.cdc.gov/travel/yellowbook/2016/advising-travelers-with-specific-needs/immunocompromised-travelers. Accessed October 14, 2019. 
5. Gershman MD, Staples EJ. In: CDC Yellow Book 2020. http://wwwnc.cdc.gov/travel/yellowbook/2016/infectious-diseases-related-to-travel/yellow-
fever#4273. Accessed October 14, 2019. 6. Appiah GD, Hughes MJ, Chatham-Stephens K. In: CDC Yellow Book 2020.
http://wwwnc.cdc.gov/travel/yellowbook/2016/infectious-diseases-related-to-travel/typhoid-paratyphoid-fever. Accessed October 14, 2019. 

Other Vaccinations for Consideration in 
Patients With RA
Vaccine Indications and Contraindications

Pertussis (inactivated)1-3,a

• All adults aged ≥19 years
• Severe allergic reaction (eg, anaphylaxis) after a previous dose or to a 

vaccine component, and encephalopathy, are contraindications

Yellow fever (live)3-5

• Recommended for travelers to areas where there is increased riskb

• Contraindicated in patients using biologics
• Caution recommended in individuals on immunosuppressive treatments 

due to the risk of developing an SAE or vaccine-associated viscerotropic 
disease

Intramuscular typhoid
(inactivated)6

• Recommended for travelers to areas where there is increased riskc

• Inactivated vaccine can be administered as indicated for immunosuppressed 
adults

Ty21a oral typhoid (live)6
• Recommended for travelers to areas where there is increased riskc

• Use of a live vaccine is contraindicated in immunosuppressed adults

For information on travel-related vaccinations, visit http://www.cdc.gov/travel.
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Summary
• Patients with RA have a higher 

risk for developing vaccine-preventable 
infections 

• Immunosuppressive treatments may heighten 
the risk of infections 

• Vaccination is recommended for infection-
related risk reduction in patients with RA

• Influenza, pneumococcal, HZ, HBV, and HPV 
are recommended vaccinations for patients 
with RA

• Check Prescribing Information for RA 
treatments to ensure there are no additional 
warnings or precautions before administering a 
vaccine

• Please see the respective Prescribing 
Information for any vaccine before use

RA=rheumatoid arthritis.

Influenza

Pneumococcal

Herpes Zoster (HZ)

Hepatitis B Virus (HBV)

Human Papillomavirus (HPV)
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Clarifying Notes
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2015 ACR Recommendations for Vaccination in 
Patients With RA Starting or Currently Receiving 
DMARDs or Biologic Agents1,a Clarifying Notes

Footnotes for figure on the slide:
• = recommend vaccination when indicated (based on age and risk). Red text indicates that vaccinations are not recommended. All 

recommendations are conditional, but the panel strongly recommends using appropriately indicated killed/inactivated vaccines in patients 
with early or established RA who are currently receiving biologics (green shading). 

• aCDC also recommends a one-time (single-dose) pneumococcal revaccination after 5 years for persons with chronic conditions such as RA. 
The CDC recommends pneumococcal conjugate vaccine (PCV13 or Prevnar 13) for all children aged less than 5 years, all adults aged more 
than 65 years, and persons aged 6-64 years with certain medical conditions. Pneumovax is a 23-valent pneumococcal polysaccharide
vaccine (PPSV23) that is currently recommended for use in all adults ≥65 years old and for persons who are ≥2 years old and at high risk for 
pneumococcal disease (eg, those with sickle cell disease, HIV infection, or other immunocompromising conditions). PPSV23 is also 
recommended for use in adults 19-64 years of age who smoke cigarettes or who have asthma (http://www.cdc.gov/vaccines/vpd-
vac/pneumo/default.htm?s_cid5cs_797). 

• bIf hepatitis B risk factors are present (eg, intravenous drug abuse, multiple sex partners in the previous 6 months, healthcare personnel). 
• cThe panel conditionally recommend that in RA patients aged ≥50 years, the herpes zoster vaccine should be given before the patient 

receives biologic therapy or tofacitinib for their RA. 
• dResponse to certain killed vaccines may be reduced after rituximab therapy. 
• eThe panel conditionally recommend giving the herpes zoster vaccine before the patient receives biologic therapy or tofacitinib for their RA in 

patients with early or established RA aged ≥50 years (PICO J.1). The panel also voted that after giving the herpes zoster vaccine, there 
should be a 2-week waiting period before starting biologics. 
fThe panel strongly recommend that in patients with early or established RA who are currently receiving biologics, appropriately indicated 
killed/inactivated vaccines should be used (PICO J.4 and J.5).

• gThe panel conditionally recommend that in patients with early or established RA who are receiving biologics, live attenuated vaccines such 
as the herpes zoster (shingles) vaccine should not be used (PICOs J.2 and J.3).

• hTo achieve recommendations, PICO-formatted clinical questions were developed for the guideline. Reasoning underlying recommendations 
are addressed in PICO sections (eg, PICO J.2) of the ACR guideline.

Please see Indications and Important Safety Information at the end of this presentation and full Prescribing Information for 
PREVNAR® (Pneumococcal 13-valent Conjugate Vaccine [Diphtheria CRM197 Protein]), available at www.prevnar13.com.
CDC=Centers for Disease Control and Prevention; DMARD=disease-modifying antirheumatic drug; PICOh=population, intervention, 
comparator, and outcome; RA=rheumatoid arthritis; 

1. Singh JA, et al. Arthritis Care Res (Hoboken). 2016;68(1):1-25. 

31

Back to 
reference slide

http://www.cdc.gov/vaccines/vpd-vac/pneumo/default.htm?s_cid5cs_797


References

32



References
• Alten R, Bingham CO, Cohen SB, et al. Antibody response to pneumococcal and influenza vaccination in patients with 

rheumatoid arthritis receiving abatacept. BMC Musculoskelet Disord. 2016;17:231.

• Appiah GD, Hughes MJ, Chatham-Stephens K. Travel-related infectious diseases. Typhoid and paratyphoid fever. In: CDC 
Yellow Book 2020: Health Information for International Travel. New York: Oxford University Press; 2017. Available at: 
http://wwwnc.cdc.gov/travel/yellowbook/2016/infectious-diseases-related-to-travel/typhoid-paratyphoid-fever. Accessed October 
14, 2019.

• Blumentals WA, Arreglado A, Napalkov P, Toovey S. Rheumatoid arthritis and the incidence of influenza and influenza-related 
complications: a retrospective cohort study. BMC Musculoskelet Disord. 2012;13:158.

• Centers for Disease Control and Prevention. Influenza Vaccination: A Summary for Clinicians. Available at: 
https://www.cdc.gov/flu/professionals/vaccination/vax-summary.htm. Accessed October 14, 2019.

• Centers for Disease Control and Prevention. Seasonal Influenza Vaccine Safety: A Summary for Clinicians. Available at: 
https://www.cdc.gov/flu/professionals/vaccination/vaccine_safety.htm. Accessed October 14, 2019. 

• Centers for Disease Control and Prevention. Quadrivalent Vaccines. Available at: 
https://www.cdc.gov/flu/prevent/quadrivalent.htm. Accessed October 14, 2019.

• Centers for Disease Control and Prevention. Pneumococcal disease. In: Hamborsky J, Kroger A, Wolfe S, eds. Epidemiology 
and Prevention of Vaccine-Preventable Diseases. 13th ed. Washington, DC: Public Health Foundation; 2015:279-296.
Available at: https://www.cdc.gov/vaccines/pubs/pinkbook/pneumo.html. Accessed October 14, 2019. 

• Centers for Disease Control and Prevention. Prevention and Control of Seasonal Influenza with Vaccines: Recommendations 
of the Advisory Committee on Immunization Practices (ACIP) – United States, 2019-20 Summary of Recommendations. 
Available at: https://www.cdc.gov/flu/pdf/professionals/acip/acip-2019-20-summary-of-recommendations.pdf. Accessed 
October 14, 2019.

33

http://wwwnc.cdc.gov/travel/yellowbook/2016/infectious-diseases-related-to-travel/typhoid-paratyphoid-fever
https://www.cdc.gov/flu/professionals/vaccination/vax-summary.htm
https://www.cdc.gov/flu/professionals/vaccination/vaccine_safety.htm
https://www.cdc.gov/flu/prevent/quadrivalent.htm
https://www.cdc.gov/vaccines/pubs/pinkbook/pneumo.html
https://www.cdc.gov/flu/pdf/professionals/acip/acip-2019-20-summary-of-recommendations.pdf


References (cont’d) 
• Centers for Disease Control and Prevention. Vaccines. In: Hamborsky J, Kroger A, Wolfe S, eds. Epidemiology and Prevention 

of Vaccine-Preventable Diseases. 13th ed. Washington D.C. Public Health Foundation; 2015: 
Appendices B-1, B-2, B-3. Available at: https://www.cdc.gov/vaccines/pubs/pinkbook/appendix/appdx-b.html
Accessed October 14, 2019. 

• Centers for Disease Control and Prevention. Principles of vaccination. In: Hamborsky J, Kroger A, Wolfe S, eds. Epidemiology 
and Prevention of Vaccine-Preventable Diseases. 13th ed. Washington D.C. Public Health Foundation, 2015:1-8. Available at: 
https://www.cdc.gov/vaccines/pubs/pinkbook/prinvac.html. Accessed October 14, 2019. 

• Centers for Disease Control and Prevention. Epidemiology and Prevention of Vaccine-Preventable Diseases. The Pink Book: 
Course Text Book. 13th ed; 2015. Available at: https://www.cdc.gov/vaccines/pubs/pinkbook/index.html. Accessed October 14, 
2019.

• Centers for Disease Control and Prevention. CDC Yellow Book. Available at: https://wwwnc.cdc.gov/travel/page/yellowbook-
home. Accessed October 14, 2019.

• Centers for Disease Control and Prevention. Updated recommendations for use of tetanus toxoid, reduced diphtheria toxoid, 
and acellular pertussis (Tdap) vaccine in adults aged 65 years and older - Advisory Committee on Immunization Practices 
(ACIP), 2012. MMWR Morb Mortal Wkly Rep. 2012;61(25):468-470. 

• Centers for Disease Control and Prevention. Vaccines and Preventable Diseases: Shingrix Recommendations. Available at: 
https://www.cdc.gov/vaccines/vpd/shingles/hcp/shingrix/recommendations.html. Accessed October 14, 2019.

• Centers for Disease Control and Prevention. Use of hepatitis B vaccination for adults with diabetes mellitus: recommendations
of the Advisory Committee on Immunization Practices (ACIP). MMWR Recomm Rep. 2011;60(50):1709-1711. 

• Cunningham AL, Lal H, Kovac M, et al. Efficacy of the herpes zoster subunit vaccine in adults 70 years of age or older. N Engl J 
Med. 2016;375:1019-1032. 

34

https://www.cdc.gov/vaccines/pubs/pinkbook/appendix/appdx-b.html
https://www.cdc.gov/vaccines/pubs/pinkbook/prinvac.html
https://www.cdc.gov/vaccines/pubs/pinkbook/index.html
https://wwwnc.cdc.gov/travel/page/yellowbook-h
https://wwwnc.cdc.gov/travel/page/yellowbook-home-2014
https://www.cdc.gov/vaccines/vpd/shingles/hcp/shingrix/recommendations.html


References (cont’d) 
• Dooling KL, Guo A, Patel M, et al. Recommendations of the Advisory Committee on Immunization Practices for Use of Herpes 

Zoster Vaccines. Morb Mortal Wkly Rep. 2018;67(3):103-108. 

• Doran MF, Crowson CS, Pond GR, O’Fallon WM, Gabriel SE. Frequency of infection in patients with rheumatoid arthritis 
compared with controls: a population-based study. Arthritis Rheum. 2002;46(9):2287-2293. 

• Ezeanolue E, Harriman K, Kroger A, Pellegrini C. General Best Practices for Immunization. Available at:
https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/index.html. Accessed October 14, 2019.

• Gardasil 9 [prescribing information]. Whitehouse Station, NJ: Merck & Co., Inc; October 2018. 

• Gershman MD, Staples EJ. Travel-related infectious diseases. Yellow fever. In: CDC Yellow Book 2020: Health Information for 
International Travel. New York: Oxford University Press; 2017. Available at: 
http://wwwnc.cdc.gov/travel/yellowbook/2016/infectious-diseases-related-to-travel/yellow-fever#4273. Accessed October 14, 
2019.

• Grohskopf LA, Sokolow LZ, Broder KR, et al. Prevention and control of seasonal influenza with vaccines: recommendations of 
the Advisory Committee on Immunization Practices - United States, 2019-20 Influenza Season. MMWR Recomm Rep.
2019;68(3):1-21. 

• GSK. Shingrix Efficacy. Available at: https://gskpro.com/en-us/products/shingrix/efficacy/. Accessed October 14, 2019.

• Kim DK, Hunter P; on behalf of the Advisory Committee on Immunization Practices. Recommended adult immunization 
schedule, United States, 2019. Ann Intern Med. 2019;170:182-192. 

• Kotton CM, Freedman DO. Traveler’s with additional considerations. Immunocompromised travelers. In: CDC Yellow Book 2020: 
Health Information for International Travel. New York: Oxford University Press; 2017. Available at: 
https://wwwnc.cdc.gov/travel/yellowbook/2016/advising-travelers-with-specific-needs/immunocompromised-travelers. Accessed 
October 14, 2019. 

35

https://www.cdc.gov/vaccines/hcp/acip-recs/general-recs/index.html
http://wwwnc.cdc.gov/travel/yellowbook/2016/infectious-diseases-related-to-travel/yellow-fever#4273
https://gskpro.com/en-us/products/shingrix/efficacy/
https://wwwnc.cdc.gov/travel/yellowbook/2016/advising-travelers-with-specific-needs/immunocompromised-travelers


References (cont’d)
• Kroger AT, Duchin JS, Vázquez M. General best practice guidelines for immunization: best practices guidance 

of the Advisory Committee on Immunization Practices (ACIP). Available at: https://stacks.cdc.gov/view/cdc/46256. 
Accessed October 14, 2019. 

• Lal H, Cunningham AL, Godeaux O, et al. Efficacy of an adjuvanted herpes zoster subunit vaccine in older adults. N Engl J 
Med. 2015;372:2087-2096. 

• Matanock A, Lee G, Gierke R, et al. Use of 13-valent pneumococcal conjugate vaccine and 23-valent pneumococcal 
polysaccharide vaccine among adults aged ≥65 years: updated recommendations of the Advisory Committee on Immunization 
Practices. MMWR Morb Mortal Wkly Rep. 2019;68:1069-1075.

• Mori S, Ueki Y, Hirakata N, Oribe M, Hidaka T, Oishi K. Impact of tocilizumab therapy on antibody response 
to influenza vaccine in patients with rheumatoid arthritis. Ann Rheum Dis. 2012;71(12):2006-2010. 

• Park JK, Lee YJ, Shin K, et al. Impact of temporary methotrexate discontinuation for 2 weeks on immunogenicity of seasonal 
influenza vaccination in patients with rheumatoid arthritis: a randomised clinical trial. Ann Rheum Dis. 2018;77:898-904. 

• Personal email communication with Dr. Kevin Winthrop, June 27, 2019. 

• Pneumovax [prescribing information]. Whitehouse Station, NJ: Merck & Co., Inc; May 2015.

• Prevnar [prescribing information]. Philadelphia, PA: Pfizer Wyeth Pharmaceuticals Inc; July 2019. 

• Recombivax [prescribing information]. Whitehouse Station, NJ: Merck & Co, Inc; 2014; December 2018. 

• Ribeiro AC, Guedes LK, Moraes JC, et al. Reduced seroprotection after pandemic H1N1 influenza adjuvant-free vaccination in 
patients with rheumatoid arthritis: implications for clinical practice. Ann Rheum Dis. 2011;70(12):2144-2147. 

• Schillie S, Vellozzi C, Reingold A, et al. Prevention of hepatitis B virus infection in the United States: recommendations of the 
Advisory Committee on Immunization Practices. MMWR Recomm Rep. 2018;67(1):1-31.

• Shingrix [prescribing information]. Research Triangle Park, NC; GlaxoSmithKline; October 2019. 

36

https://stacks.cdc.gov/view/cdc/46256


References (cont’d)
• Singh JA, Saag KG, Bridges SL Jr, et al. 2015 American College of Rheumatology Guideline for the 

Treatment of Rheumatoid Arthritis. Arthritis Care Res (Hoboken). 2016;68(1):1-25.

• Tomczyk S, Bennett NM, Stoecker C, et al. Use of 13-valent pneumococcal conjugate vaccine and 23-valent pneumococcal 
polysaccharide vaccine among adults aged ≥65 years: recommendations of the Advisory Committee on Immunization Practices 
(ACIP). MMWR Morb Mortal Wkly Rep. 2014;63(37):822-825. 

• Trollmo C, Gudmundsson S, Feltelius N, Rogberg S, Smedegård G, Klareskog L. Sulphasalazine inhibits human antigen-
specific immune responses in vivo. Ann Rheum Dis. 2007;66(4):481-485. 

• United States Department of Health and Human Services. Influenza (Flu). Available at: http://www.vaccines.gov/diseases/flu/. 
Accessed October 14, 2019.

• United States Department of Health and Human Services. Vaccine Types. Available at: https://www.vaccines.gov/basics/types. 
Accessed October 14, 2019.

• van Assen S, Holvast A, Benne CA, et al. Humoral responses after influenza vaccination are severely reduced in patients with 
rheumatoid arthritis treated with rituximab. Arthritis Rheum. 2010;62(1):75-81. 

• Winthrop KL Wouters AG, Choy EH, et al. The safety and immunogenicity of live zoster vaccination in patients with rheumatoid 
arthritis before starting tofacitinib: a randomized Phase II trial. Arthritis Rheumatol. 2017;69(10):1969-1977.

• Winthrop KL, Silverfield J, Racewicz A, et al. The effect of tofacitinib on pneumococcal and influenza vaccine responses in 
rheumatoid arthritis. Ann Rheum Dis. 2016;75(4):687-695.

• World Health Organization. International Travel and Health: Influenza. Available at: 
https://www.who.int/ith/vaccines/si_iAh1n1/en/. Accessed October 14, 2019.

• Yun H, Xie F, Baddley JW, et al. Longterm effectiveness of herpes zoster vaccine among patients with autoimmune and 
inflammatory diseases. J Rheumatol. 2017;44(7):1083-1087.

37

http://www.vaccines.gov/diseases/flu/
https://www.vaccines.gov/basics/types
https://www.who.int/ith/vaccines/si_iAh1n1/en/


References (cont’d)
• Yun H, Yang S, Chen L, et al. Risk of herpes zoster in auto-immune and inflammatory diseases: implications 

for vaccination. Arthritis Rheumatol. 2016;68(9):2328-2337.

• Zostavax [prescribing information]. Whitehouse Station, NJ: Merck & Co., Inc; September 2019. 

38



For your information only. Not for further distribution.

© 2019 Pfizer Inc. All rights reserved. January 2020

39


	Vaccination in Patients With Rheumatoid Arthritis
	C.A.R.E. Steering Committee
	Objectives
	Contents
	Infections in Patients With RA
	Incidence of Infections Requiring Hospitalization in Patients With RAa 
	Risk of Herpes Zoster in Patients With RA
	Risk of Influenza in Patients With RA
	Vaccine-Preventable Infections and Considerations for Vaccination
	2015 ACR Recommendations for Vaccination in Patients With RA Starting or Currently Receiving DMARDs or Biologic Agents1,a
	Vaccine Classification and Descriptions
	Studies Report the Effects of Drugs on Influenza Vaccine
	Recommendations for Vaccinations of Patients With RA and Specific Considerations for the Rheumatologist
	Slide Number 14
	Vaccination in Adult Patients With Altered Immunocompetence1
	Types of Influenza Vaccines1,2
	Overview of Administration �Recommendations for Influenza Vaccine
	Types of Pneumococcal Vaccines1,2
	Overview of Administration Recommendations for Prevnar 13®a (Pneumococcal 13-Valent Conjugate Vaccine [Diphtheria CRM197 Protein])
	Overview of Administration Recommendations �for Pneumococcal Vaccine - PPSV23
	The CDC’s ACIP Recommends Pneumococcal Vaccination for Adults Aged 19+ Years With the Following Immunocompromising Conditions
	ACIP Sequential Administration and Recommended Intervals for PCV13 and PPSV23 for Adults With Immunocompromising Conditions
	Overview of Administration �Recommendations for the HZ Vaccine
	Overview of Administration �Recommendations for the HZ Vaccine (cont’d)
	Overview of Administration �Recommendations for the HZ Vaccine (cont’d)
	Overview of Administration�Recommendations for HBV Vaccine
	Overview of Administration �Recommendations for HPV Vaccine
	Other Vaccinations for Consideration in Patients With RA
	Summary
	Clarifying Notes
	2015 ACR Recommendations for Vaccination in Patients With RA Starting or Currently Receiving DMARDs or Biologic Agents1,a Clarifying Notes
	References
	References
	References (cont’d) 
	References (cont’d) 
	References (cont’d)
	References (cont’d)
	References (cont’d)
	Slide Number 39

