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Reasons for Failure to Receive Pneumococcal and Influenza 
Vaccinations Among Immunosuppressed Patients with Systemic 
Lupus Erythematosus

Erica F. Lawson, MD, Laura Trupin, MPH, Edward H. Yelin, PhD, and Jinoos Yazdany, MD

Abstract

Objective—To better understand why immunosuppressed individuals with systemic lupus 

erythematosus (SLE) fail to receive influenza and pneumococcal vaccines.

Methods—These cross-sectional data derive from the 2009 cycle of the Lupus Outcomes Study 

(LOS), an annual longitudinal telephone survey of individuals with confirmed SLE. Respondents 

were included in the analysis if they had taken immunosuppressive medications in the past year. 

We assessed any prior receipt of pneumococcal vaccine and receipt of influenza vaccine in the 

past year, then elicited reasons for not receiving vaccination. We used bivariate statistics and 

multivariate logistic regression to assess frequency and predictors of reported reasons for not 

obtaining influenza or pneumococcal vaccines.

Results—Among 508 respondents who received immunosuppressants, 485 reported whether 

they had received vaccines. Among the 175 respondents who did not receive an influenza vaccine, 

the most common reason was lack of doctor recommendation (55%), followed by efficacy or 

safety concerns (21%), and lack of time (19%). Reasons for not receiving pneumococcal vaccine 

(N=159) were similar: lack of recommendation (87%), lack of time (7%), and efficacy or safety 

concerns (4%). Younger, less-educated, non-white patients with shorter disease duration, as well 

as those immunosuppressed with steroids alone, were at greatest risk for not receiving indicated 

vaccine recommendations.

Conclusions—The most common reason why individuals with SLE did not receive 

pneumococcal and influenza vaccines was that physicians failed to recommend them. Data suggest 

that increasing vaccination rates in SLE will require improved process quality at the provider 

level, as well as addressing patient concerns and barriers.
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BACKGROUND

Vaccine-preventable diseases remain common causes of morbidity and mortality in the 

United States. Nevertheless, in 2011-2012 only 50% of children and 40% of adults received 

an influenza vaccine (1). Therefore, improving vaccination rates in the general population 

has become a national health care priority, targeted by initiatives such as Healthy People 

2020 and performance measurement programs such as the Physician Quality Reporting 

System and Meaningful Use.

As estimated 5-year survival in systemic lupus erythematosus (SLE) has improved from 

<50% to >95% over the past 50 years, preventive care has become increasingly important 

(2). Infection is now the third-leading cause of death in individuals with SLE in developed 

countries. Nearly half of those deaths are attributed to pneumonia, making vaccination 

against influenza and pneumococcus critical to prevention of mortality (3). Recent literature 

also suggests that hospitalizations for pneumonia among individuals with SLE are common 

and may be preventable (4). Currently, vaccination against pneumococcus and influenza is 

recommended for all immunosuppressed SLE patients (5).

Nonetheless, previous work has shown that only 50-60% of SLE patients receive indicated 

influenza and pneumococcus vaccinations, and only 40% are up-to-date on both vaccines 

(6). This is similar to findings in other chronic diseases such as rheumatoid arthritis, 

inflammatory bowel disease and diabetes (7, 8). Predictors of receiving vaccinations in 

previous studies have included older age, college education, increased physician visits, and 

lower disease activity. However, reasons why individuals with SLE fail to receive vaccines 

have not been previously explored. Causes may include lack of knowledge about 

vaccination recommendations, competing demands of complex SLE-related care, concerns 

about vaccine safety in immunocompromised hosts, lack of coordination among providers, 

and lack of access to vaccines.

The goal of this study was to explore provider-based (e.g. recommendation of vaccines), 

patient-based (e.g. vaccine beliefs) and health system-based (e.g. vaccine availability) 

reasons why immunosuppressed individuals with SLE fail to receive influenza and 

pneumococcal vaccines.

METHODS

Data Source

The study cohort consisted of 814 individuals participating in the 2009 Lupus Outcomes 

Study (LOS) survey, an ongoing longitudinal study of persons with SLE from the United 

States. Details regarding eligibility and enrollment of participants have been described 

elsewhere (9). Briefly, respondents were recruited from an existing cohort, the UCSF Lupus 

Genetics Project (10), developed from a combination of academic rheumatology clinics, 

community rheumatologists, and various non-clinical sources (e.g., support groups, 

conferences, newsletters, websites). All participants had a confirmed diagnosis of SLE 

according to chart review supervised by a rheumatologist. Respondents participated in 

annual structured telephone interviews containing validated items pertaining to demographic 
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and socioeconomic characteristics, SLE disease activity and manifestations, medications, 

general health, mental health, cognition, employment, health care utilization, and health 

insurance coverage. Interviews are conducted throughout the year. The study was approved 

by the UCSF Committee on Human Research, and all participants provided written informed 

consent.

Measures

The primary outcome measure was patient-reported reason for failure to receive influenza or 

pneumococcal vaccine. We assessed any prior receipt of pneumococcal vaccine and receipt 

of influenza vaccine in the past year. Respondents who did not receive a vaccine were asked 

whether their physician had recommended it (Figure 1). If the vaccine was recommended 

but not received, interviewers elicited reasons for not receiving vaccination using categorical 

responses (efficacy or safety concerns, lack of time or motivation, vaccine availability, cost 

or access to care, and allergy). Responses not represented in the categories were recorded as 

free text and later categorized by two reviewers (EL, LT), who resolved differences by 

consensus.

Sociodemographic predictor variables included age, sex, race/ethnicity (non-Hispanic white 

vs. all other) and education (bachelor's degree or higher vs. lower education, given overall 

high educational attainment in the cohort).

Health insurance status was categorized as employer-sponsored, Medicare, Medicaid, or no 

insurance. We assessed whether respondents had visited a generalist MD (internist, internal 

medicine specialist, family doctor, or general practice doctor) in the past year, and whether 

they had visited a rheumatologist in the past year. Respondents were categorized as 

immunosuppressed if they reported use of steroid medications (oral or IV glucocorticoids), 

DMARD medications (azathioprine, mycophenolate mofetil, mycophenolic acid, 

methotrexate, tacrolimus, cyclosporine, leflunomide, cyclophosphamide), or biologic 

medications (etanercept, adalimumab, infliximab, abatacept or rituximab) in the past year. 

Based on reported use of immunosuppressive medications, we created three categories of 

immunosuppression for our primary analysis: 1) steroids alone, 2) DMARD with or without 

steroids, and 3) biologic with or without DMARD or steroids. Additional variables used to 

explore the effect of the intensity of immunosuppression included current steroid dose, low-

intensity immunosuppression (prednisone ≤ 5 mg daily without use of other 

immunosuppressive drugs), high steroid dose (>10mg for >90 days), and high-intensity 

immunosuppression (high steroid dose with concomitant DMARD or biologic use).

Disease-related predictor variables included disease duration and disease activity assessed 

with a validated, self-report measure, the Systemic Lupus Assessment Questionnaire 

(SLAQ) (11). The influence of renal disease was explored but was not found to significantly 

alter the likelihood of vaccine recommendation in bivariate or multivariate analysis, and 

therefore was not included in the final models.

Study Sample

Respondents were included in analyses if they had taken any immunosuppressive 

medications in the past year (N=508), and therefore qualified for receipt of both influenza 
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and pneumococcal vaccinations. We excluded those who failed to report whether they had 

received influenza and pneumococcal vaccines. Survey questions used to assess vaccination 

status and vaccine recommendation are displayed in Figure 2. Reasons for not receiving a 

vaccination were assessed among all individuals who reported having not received a 

vaccination (N=175 for influenza, N=159 for pneumococcal). When assessing predictors of 

receiving a vaccine recommendation, all individuals who had received a vaccination or 

reported physician recommendation of vaccination were included in the vaccine-

recommended group (N=389 for influenza, N=346 for pneumococcal). These respondents 

were compared with individuals who did not receive vaccination and reported that their 

physician had not recommended vaccination (N=96 for influenza, N=139 for 

pneumococcal).

Statistical Analysis

Characteristics of the cohort and reasons for failure to receive vaccinations were assessed 

using summary statistics. We used bivariate statistics (Student's t-test, rank sum and chi-

square test) to compare respondents who reported physician recommendation of vaccination 

with those who reported no recommendation. Multivariate logistic regression analysis, 

adjusted for age, gender, education, race, disease duration, disease activity, 

immunosuppression category (steroids alone, DMARD with our without steroids, and 

biologic with or without steroids or DMARD), employer-sponsored insurance, generalist 

MD visit in the past year and rheumatologist visit in the past year, was used to assess 

predictors of not receiving physician recommendation of influenza or pneumococcal 

vaccines. In sensitivity analyses, we examined alternate models for the steroid variables, 

including current steroid dose (also adjusting for DMARD and biologic use), low-intensity 

immunosuppression (prednisone ≤ 5 mg daily without use of other immunosuppressive 

drugs), high steroid dose (>10mg for >90 days, also adjusting for DMARD and biologic 

use), and high-intensity immunosuppression (high steroid dose with concomitant DMARD 

or biologic use). Models were assessed for colinearity, excessive influence of individual 

observations, and goodness of fit. All statistical analyses were performed using STATA 

11.0.

RESULTS

Demographics and immunosuppression

The study included 485 respondents with SLE who had taken immunosuppressive 

medications in the past year. Mean age was 50 years, 93% were female, 60% were 

Caucasian, and mean disease duration was 18 years (Table 1). Oral or IV steroids had been 

taken by 88% of respondents in the past year (86% receiving oral steroids and 14% 

receiving IV steroids). Median current oral prednisone dose was 5 mg (range 0.5-100 mg). 

Only 2% had received IV steroids without any oral steroids. DMARDs had been taken by 

55%, and 9% had taken biologic medications. Respondents excluded for missing data 

(N=23, 5%) were younger (mean age 39 v. 50) and more likely to be insured via Medicaid 

(20% v. 5%). There were no significant differences between groups with regard to gender, 

ethnicity, education, disease duration and health care utilization.
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Reasons for failure to receive vaccination

For both influenza and pneumococcal vaccines, the most common reason for failure to 

receive a vaccination was lack of health care provider recommendation, N=96/175=55% for 

influenza vaccine and N=139/159=87% for pneumococcal vaccine (Figure 3). Among the 

175 individuals who did not receive influenza vaccine, N=37/175=21% cited concerns about 

vaccine efficacy or safety, and N=33/175=19% cited lack of time or motivation as primary 

reasons for lack of vaccination. Among the 159 individuals who did not receive 

pneumococcal vaccine, only N=7/159=4% cited efficacy or safety concerns, and 

N=11/159=7% cited lack of time or motivation. For both vaccines, few individuals 

attributed not receiving the vaccination to lack of availability, cost, or allergy.

Predictors of influenza vaccine recommendation

Respondents who reported a recommendation for influenza vaccine had longer disease 

duration (OR 1.04 per year, 95% CI 1.01-1.08, Table 2). They were also more likely to have 

a 4-year college degree (OR 1.5, 95% CI 0.9-2.5), although this difference did not reach 

statistical significance in the multivariable model. Individuals who were immunosuppressed 

with DMARD or biologic medications were more likely to receive a flu vaccine 

recommendation as compared to those receiving steroids alone, though in multivariate 

analysis this finding reached statistical significance only among individuals receiving 

DMARDs without a biologic (OR 1.9, 95% CI 1.1-3.3). However, in sensitivity analyses 

there was no difference in the likelihood of influenza vaccine recommendation based on 

current steroid dose, treatment with low-intensity immunosuppression, or treatment with 

high-intensity immunosuppression. There was also a greater likelihood of having seen a 

rheumatologist in the past year (86%, OR 1.8, 95% CI 1.0-3.4) among individuals who 

received an influenza vaccine recommendation.

Predictors of pneumococcal vaccine recommendation

As expected because of age-based national recommendations, older individuals were more 

likely to receive a pneumococcal vaccine recommendation in both adjusted and unadjusted 

analysis (mean age 51 v. 45 years, OR 1.04 per year, 95% CI 1.02-1.06). Individuals who 

received a pneumococcal vaccine recommendation were also more likely to be of white 

ethnicity (OR 1.5, 95% CI 1.0-2.4), though this finding only approached statistical 

significance..With regard to immunosuppression, there was a clear trend toward increasing 

likelihood of vaccine recommendation among individuals receiving DMARDs (OR 1.6, 

95% CI 1.1-2.6) and biologics (OR 4.9, 95% CI 1.8-13.8) as compared to those taking 

steroids alone. In sensitivity analyses, individuals treated with low-intensity 

immunosuppression were significantly less likely to receive a pneumococcal vaccine 

recommendation as compared to respondents receiving more intense immunosuppression 

(OR 0.4, 95% CI 0.2-0.8). There was no difference in the likelihood of pneumococcal 

vaccine recommendation based on current steroid dose or treatment with high-intensity 

immunosuppression.
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CONCLUSION

Among immunosuppressed individuals with SLE who did not receive recommended 

influenza and pneumococcal vaccines, the most common reason was lack of health care 

provider recommendation. While some patients cited concerns about vaccine efficacy and 

safety, or lacked time to obtain vaccination, these were far less common causes. Difficulty 

accessing vaccines was also not a common obstacle. Previous work done by our group 

assessing vaccine receipt in the LOS as compared to the general population and a sample 

with non-rheumatic chronic conditions showed similar vaccination rates among groups (6). 

Predictors of failure to receive vaccine recommendation in the current study were parallel to 

previously identified predictors of receipt of influenza and pneumococcal vaccination 

among individuals with SLE: younger, less-educated, non-white patients with shorter 

disease duration, as well as those immunosuppressed with steroids in the absence of 

DMARD or biologic medications, were at greatest risk for not receiving indicated 

recommendations for vaccination.

There are several potential explanations for these findings. Providers may not communicate 

the need for vaccination effectively to their patients. SLE care is complex, and vaccination 

may not be addressed when other issues take the forefront during a busy clinic visit. Primary 

care providers may not be aware of the need for all immunosuppressed lupus patients to be 

vaccinated against pneumococcus and influenza, regardless of patient age, which is 

supported by our finding that individuals who had seen a rheumatologist in the past year 

were more likely to have received an influenza vaccine recommendation. Perceived degree 

of immunosuppression also appears to influence the likelihood of vaccine recommendation, 

even though CDC recommendations do not differ based on degree of immunosuppression. 

We found that individuals immunosuppressed with steroids alone (regardless of dosage) 

were less likely to receive a vaccine recommendation as compared to those receiving 

DMARDs or biologic medications, which may be due to a perception that the former group 

are at less risk for infection. While individuals receiving low-dose steroids may be at less 

risk for infection as compared to those receiving therapy with DMARDs, biologics, or a 

combination, research shows that steroid therapy, even at low doses, can increase risk of 

serious infections among lupus patients, and in fact may put patients at greater risk 

compared to treatment with other DMARD medications (12, 13). Further research is needed 

to better elucidate the impact of different immunosuppressive drugs and dosages on 

infection risk, in order to provide evidence to evaluate the practice identified in this study: 

more frequent recommendation of vaccination for patients immunosuppressed with 

DMARDs and biologics as compared to those treated with steroids alone.

Concerns have been raised in the past over the safety and efficacy of vaccinations in SLE 

patients (14), but based on numerous studies over the past 30 years, vaccinations against 

influenza and pneumococcus appear to be safe and efficacious in this population (14). Post-

vaccination antibody titers are generally reduced in SLE patients as compared to healthy 

controls, but are still adequate for protection in a significant majority of patients. 

Specifically, studies have shown that approximately 80% of SLE patients vaccinated with 

the 23-valent polysaccharide pneumococcal vaccine reach protective specific antibody 

levels. There appears to be greater variation in response to influenza vaccine, with some 
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studies reporting a significantly lower rate of seroconversion as compared to healthy 

controls, and others reporting a similar response between SLE patients and controls (15). 

Given this potential for reduced response to vaccination, patients should be vaccinated prior 

to starting or increasing immunosuppression when possible.

Since SLE patients are known to have compromised cellular and humoral immune 

responses, or functional immunosuppression, even in the absence of pharmacologic 

immunosuppression, universal vaccination regardless of medication usage may be warranted 

(15). However, it is worth noting that while adequate antibody titers to influenza and 

pneumococcus have been found in vaccinated SLE patients, vaccination has not been proven 

to reduce death in this population specifically.

Finally, physicians may not discuss vaccination if they expect another provider to take 

responsibility for this aspect of care. For example, rheumatologists may expect the patient's 

primary care providers to take responsibility for indicated preventive care, while primary 

care providers may expect the prescribing rheumatologists to take responsibility for 

preventive care associated with lupus treatment (16, 17). The use of preventive care 

algorithms that assign responsibility for vaccination, or improved collaboration between 

primary care and specialty providers via shared electronic task dashboards or other 

technology-based solutions, could also improve vaccination rates among lupus patients.

Addressing these complex barriers to vaccination will require a systems-based approach. 

Electronic medical record (EMR) technologies may be a useful tool to assure that indicated 

vaccines are recommended in spite of the complexity of lupus care. Automated EMR alerts 

can notify nurses or physicians of the need for vaccination in immunosuppressed patients. 

After-visit summaries, a required component of the Centers for Medicare & Medicaid 

Services’ “Meaningful Use” criteria governing the receipt of incentive payments for using 

EMR technology, can easily provide all lupus patients with information about the need for 

vaccination(18). EMR systems can also improve communication between primary care and 

specialty providers, particularly if providers are able to route communications to each other 

in a reliable way through the system. However, EMR systems do depend on the accurate and 

reliable recording of information about vaccination, which may require time-intensive 

vaccine record retrieval and also requires the training and diligence of staff.

Finally, having vaccinations available for immediate administration in clinic can decrease 

the complexity of care for patients, eliminating the need to remember to get vaccinated or 

make an additional visit to a health care provider. However, substantial barriers to 

administration of vaccines in rheumatology clinics do exist, including high costs and short 

shelf life of vaccines. The increasing availability of influenza and pneumococcal 

vaccinations in U.S. pharmacies can help to address this challenge when it is not 

economically feasible to administer vaccinations in a provider's office (19).

This study has several important limitations. First, while data is respondent-reported, 

methods used to assess vaccination by self-report in this study have been validated as part of 

the original study assessing vaccine receipt in this cohort, as well as other work (6, 20, 21). 

Nonetheless, it is likely that some of the respondents reporting not receiving vaccine 
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recommendation merely did not remember the recommendation. Second, while all 

vaccinated respondents were assumed to have received a vaccine recommendation from 

their health care provider, some patients may have been vaccinated at local pharmacies 

without provider recommendation. However, since the most relevant outcomes for these 

patients are understanding of the need for vaccination and receipt of vaccination, patient 

perception of vaccine recommendation may be a more important measure than actual 

physician recommendation. Finally, by assessing whether respondents have ever received a 

vaccination against pneumococcus, this study design over-estimates the number of 

respondents appropriately vaccinated. Immunosuppressed individuals who have received an 

initial dose of pneumococcal vaccine will require an additional dose 5 years later to remain 

adequately protected. However, given the complexity of the recommendations and the 

limitations of respondent recall, we were not able to fully assess history of appropriate 

vaccination against pneumococcus.

In summary, our findings demonstrate an opportunity to improve influenza and 

pneumococcal vaccination rates among immunosuppressed individuals with SLE, and 

subsequently decrease morbidity and mortality, through improved communication of the 

need for vaccination. EMR technology offers an important opportunity to address these 

challenges through systems-based approaches(22, 23).
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Figure 1. 
Survey questions assessing vaccination status in the 2009 wave of the Lupus Outcomes 

Study
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Figure 2. 
Study sample from 2009 wave of the Lupus Outcomes Study
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Figure 3. 
Reasons for not receiving influenza and pneumococcal vaccines among immunosuppressed 

individuals with SLE*
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Table 1

Respondent characteristics among immunosuppressed individuals in the 2009 wave of the Lupus Outcomes 

Study

Variable N = 485 N (%) unless noted

Demographics

    Age in years, mean ± SD 50 ± 12

    Female 451 (93)

    Ethnicity

        White 292 (60)

        Latino 50 (10)

        African American 56 (12)

        Asian 60 (12)

        Other 27 (6)

    Bachelor's degree or higher attained 199 (41)

    Poverty
^ 74 (16)

SLE characteristics

    Age at diagnosis in years, median (range) 31 (7-67)

    Disease duration in years, median (range) 16 (0-47)

    Renal disorder 152 (31)

    SLAQ
+

, median (range)
12 (0-46)

    Immunosuppressant medications

        Any steroid 
& 427 (88)

            Current steroid dose, median (range) 5 (0-100)

            High-dose oral steroids
~ 47 (10)

            Steroids alone 202 (42)

            Low dose steroids alone
¢ 110 (23)

        DMARD
# 268 (55)

            Azathioprine 68 (14)

            Mycophenolate mofetil 126 (26)

            Methotrexate 75 (15)

            Cyclosporine, tacrolimus or leflunomide 55 (11)

            Cyclophosphamide 19 (4)

        Biologic
£ 45 (9)

            Rituximab 16 (3)

            Abatacept 4 (1)

            Etanercept 28 (6)

        Combination immunosuppression
∞ 25 (5)

Health care utilization characteristics

    Health insurance

        Employer-sponsored 256 (53)
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Variable N = 485 N (%) unless noted

        Medicare 193 (40)

        Medicaid 25 (5)

        None 11 (2)

    Generalist physician
+ 393 (81)

    Rheumatologist
* 408 (84)

    Influenza vaccination in past year 310 (64)

    Pneumococcal vaccination ever 326 (67)

^
Income below 125% of the U.S. poverty level based on household size.

&
Use of IV or oral steroids in the past year.

~
≥ 10 mg prednisone daily (or equivalent) for ≥ 90 days.

¢
≤ 5 mg prednisone daily (or equivalent) without other immunosuppressant

#
Use of azathioprine, mycophenolate mofetil or mycophenolic acid, methotrexate, tacrolimus, cyclosporine or leflunomide in the past year.

£
Use of rituximab, abatacept or any TNF inhibitor in the past year.

∞
Use of both high dose oral steroids and a DMARD or biologic medication in the past year.

+
Seen by an internist, internal medicine specialist, family doctor or general practice doctor in the past year.

*
Seen by a rheumatologist in the past year.
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