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Background. Immunosuppressive therapy for connective tissue diseases (CTDs) increases risk for opportunistic infections in-
cluding Pneumocystis pneumonia (PCP). High mortality rates are reported in CTD patients with PCP, which suggests a potential 
need for prophylaxis, but indications remain poorly defined. Wide variations in the use of PCP prophylaxis among rheumatologists 
have been documented. This study evaluated PCP prophylaxis patterns for CTD patients among infectious disease (ID) physicians.

Methods. An electronic survey was emailed to 1264 adult ID physicians who are members of the Infectious Diseases Society of 
America Emerging Infections Network.

Results. Six hundred thirty-one physicians responded to the survey. Respondents to the survey were more likely to work in 
academics (P = .02) and be early (<5 years) or late (≥25 years) in their careers (P = .0002). Forty-three percent (n = 269) made no 
recommendations for PCP prophylaxis in non-HIV patients. Of the 362 respondents who did make such recommendations, the 
greatest consensus for disease-based prophylaxis was for granulomatosis with polyangiitis (53%). For therapy-based prophylaxis, 
corticosteroids ≥20 mg/d was the most frequently cited indication (87%). Surrogate laboratory markers to aid in decisions about 
prophylaxis were not routinely used (21%). Although the majority recommended discontinuation of PCP prophylaxis with tapering 
of corticosteroids (65%), there was variability in the specific dose. Eighty-nine percent of respondents felt that guidelines about PCP 
prophylaxis would be helpful.

Conclusions. There is little consensus about PCP prophylaxis in CTDs among ID physicians. Guidelines for PCP prophylaxis 
would be helpful when caring for these complex patients.

Keywords. connective tissue diseases; PCP; Pneumocystis pneumonia; prophylaxis; rheumatologic disorders.

The management of connective tissue diseases (CTDs) continues 
to evolve rapidly with the ever-increasing number of biologic 
therapies, which can be used in conjunction with or in lieu of 
traditional nonbiologic immunosuppressants such as cortico-
steroids and methotrexate [1]. One consequence of these more 
“aggressive” treatment regimens is an increased risk of opportun-
istic infections (OIs) [2, 3]. Pneumocystis pneumonia (PCP) is 
a traditional OI that occurs at varying frequencies in non-HIV-
infected immunocompromised patients [4, 5] and is particularly 
associated with significant mortality in patients with underlying 
CTDs [6]. Thus, identification of effective strategies to prevent 

OIs in these vulnerable patient populations is important. In the 
absence of randomized controlled clinical trials to inform deci-
sion-making, recommendations about the use of PCP prophy-
laxis in patients with CTDs are most frequently based upon 
expert opinion or personal experience and are varied as to if and 
when PCP prophylaxis is indicated. Confounding the debate is 
that not only do the medications used to treat CTD potentially 
increase the risk of PCP, but also the diseases themselves may 
predispose these patients to PCP independent of the treatment 
regimen [6]. Thus, there is the consideration for disease-based 
prophylaxis (prophylaxis based on underlying disease regardless 
of medications) vs therapy-based prophylaxis (prophylaxis based 
on therapy regimen regardless of underlying disease) and a com-
bination of the 2. Previous surveys of practicing rheumatologists 
have shown limited consensus of when to use PCP prophylaxis 
not only in terms of therapeutic regimens but also in terms of 
underlying diseases [7, 8]. The purpose of this survey was to 
assess current clinical practice and recommendations for PCP 
prophylaxis from the perspective of the infectious disease (ID) 
consultant in non-HIV-infected immunocompromised patients 
with CTDs.
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METHODS

An electronic 7-question survey of adult ID physician mem-
bers of the Emerging Infections Network (EIN) was conducted 
from September 7, 2016, to October 3, 2016 (Figure 1). The EIN 
is a provider-based network comprised of Infectious Diseases 
Society of America (IDSA) members in the United States, 
Puerto Rico, and Canada. The EIN is funded through a collabo-
ration between the Centers for Disease Control and Prevention 
and the IDSA [9]. The survey was developed primarily by 
R.M.W. and J.E.P. with input from the EIN program staff. The 
goal of the survey was to assess ID physician patterns on the 
use of prophylaxis for PCP in non-HIV-infected patients with 
various CTDs who were receiving various immunosuppressive 
therapies.

The survey was distributed by email, with 2 reminders at 
weekly intervals for nonrespondents. An opt-out option was 
provided for ID physicians who indicated that they did not 
provide recommendations for PCP prophylaxis in non-HIV-
infected patients. Respondents were not required to answer 
all questions, so total responses for individual questions could 
vary. The survey was designed to provide respondents with the 
option of recommending PCP prophylaxis based on either the 
underlying CTD (disease-based prophylaxis) or the immuno-
suppressive treatment regimen (therapy-based prophylaxis) or 
both. For the underlying CTD, the qualifying caveat was in-
cluded that all patients had to be receiving ≥20 mg of predni-
sone daily with or without other immunosuppressive therapies. 
For most questions, the option of selecting multiple answers 
was available. Categorical variables were compared using a χ 2 
test or Fisher exact test with SAS, version 9.3 (Cary, NC). P 
values <.05 were considered significant.

RESULTS

Of the 1264 ID physicians receiving the survey, 631 (50%) re-
sponded, but only 362 (29% of the total survey recipients, 57% 
of respondents) reported that they made recommendations for 
PCP prophylaxis for non-HIV-infected patients. Two hundred 
sixty-nine respondents (43%) indicated that they did not make 
recommendations and, subsequently, did not complete the re-
mainder of the survey. The demographics and practice attributes 
of the nonrespondents (n = 633), total respondents (n = 631), 
and respondents who made recommendations about PCP pro-
phylaxis (n = 362) are summarized in Table 1. Total respond-
ents were significantly more likely to work in an academic/
university system (P = .02) and either be early (<5 years) or late 
(≥25  years) in their career (P  =  .0002). Respondents making 
recommendations about PCP prophylaxis were more likely to 
work in a nonuniversity teaching hospital and less likely to work 
in a city/county/public hospital (P = .0455). There was no statis-
tical difference in years of ID experience between respondents 
who did vs did not offer PCP prophylaxis recommendations.

When considering the underlying CTD (disease-based pro-
phylaxis), 53% of 362 respondents indicated that PCP prophy-
laxis would be recommended for patients diagnosed as having 
granulomatosis with polyangiitis (GPA), whereas 41% would 
recommend PCP prophylaxis for SLE with nephritis (Figure 2). 
Only 7% of respondents (n = 25) reported that PCP prophylaxis 
would not be recommended for any of the listed CTDs, whereas 
93 (26%) selected all 7 of the listed CTDs. The single most fre-
quent response was “not sure,” which was chosen by 127 (35%) 
respondents, although a total of 147 (41%) selected this answer 
choice with other options.

When focusing on the immunosuppressive regimen itself 
(therapy-based prophylaxis), 87% of respondents (n  =  316) 
would utilize prophylaxis for patients receiving ≥20  mg of 
prednisone daily for ≥3 months (Table 2). Interestingly, those 
figures declined to 77% and 78% if high-dose corticosteroids 
were given in conjunction with biologic disease-modifying 
antirheumatic drugs (DMARDs) such as tumor necrosis factor 
inhibitors (TNFi) or rituximab, or with cytotoxic agents such as 
cyclophosphamide. Only 53 respondents (15%) indicated that 
they would consider PCP prophylaxis for patients receiving bio-
logic DMARDs alone. One percent of respondents felt that PCP 
prophylaxis was not recommended for any of the listed immu-
nosuppressive regimens. The single most frequent response to 
Question 3 was the selection of all immunosuppressive regi-
mens that included high-dose corticosteroids, which was the 
choice of 49% of respondents (n = 179).

Surrogate laboratory markers such as absolute lymphocyte 
counts and CD4 (helper) lymphocyte counts were not felt to 
provide useful information in determining the need for PCP 
prophylaxis in immunosuppressed patients with rheumatologic 
disorders by 79% of respondents (Question 4). Of the 76 phys-
icians who felt that surrogate laboratory markers were aids in 
deciding about PCP prophylaxis, the CD4 lymphocyte count 
was most often the test of choice, as it was selected by 48 of the 
76 physicians (63%).

Sixty-five percent of respondents indicated that they would 
utilize the corticosteroid dose as the primary determinant for 
stopping PCP prophylaxis, but there was no uniform consensus 
about discrete end points for this discontinuance (Table 3). 
Among the offered options as to the daily dose of corticoster-
oids below which it was safe to discontinue therapy, 52% cited 
16–20 mg, whereas 30% chose ≤10 mg. Nineteen percent of re-
spondents chose a CD4 count >200 cells/mm3 as the criterion 
utilized to stop corticosteroids. “Not sure” was the response 
selected by 12%.

Ninety-six percent of respondents indicated that they were 
unaware of any preexisting guidelines for PCP prophylaxis 
in non-HIV-infected patients with rheumatologic disorders. 
Eighty-nine percent felt that the development of such guide-
lines would be a useful adjunct to their clinical practices, 
though some respondents expressed concern and skepticism 
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Figure 1. EIN survey on PCP prophylaxis for patients with connective tissue diseases.
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Figure 2. aRespondents were instructed to assume all patients were receiving prednisone >20 mg daily for a minimum of 3 months with or without other immuno-
suppressive therapies. Additionally, respondents could select all options that apply, so totals may exceed 100%. Abbreviations: CTDs, connective tissue diseases; GPA, 
granulomatosis with polyangiitis; MPA, microscopic polyangiitis; PAN, polyarteritis nodosa; PCP, Pneumocystis pneumonia; SLE, systemic lupus erythematosus.

Table 1. Profile of Survey Respondents (n = 631) vs Nonrespondents (n = 633)

Respondents (n = 631) Nonrespondents (n = 633) Respondents who Provide PCP Prophylaxis Recommendations (n = 362)

No. (%) No. (%) No. (%)

Region

Northeast 139 (22) 133 (21) 71 (20)

South 183 (29) 179 (28.3) 103 (28)

Midwest 172 (27.3) 144 (22.8) 104 (29)

West 133 (21.1) 164 (25.9) 82 (23)

Canada and Puerto Rico 4 (0.6) 13 (2) 2 (0.6)

Years of experience since completion of ID fellowship

<5 121 (19.2)* 100 (15.8) 77 (21)

5–14 202 (32) 252 (39.8) 122 (34)

15–24 111 (17.6) 140 (22.1) 54 (15)

≥25 197 (31.2)* 141 (22.3) 109 (30)

Employment

Hospital/clinic 186 (29.5) 207 (32.7) 104 (29)

Private/group practice 170 (26.9) 193 (30.5) 105 (29)

University/medical school 231 (36.6)* 199 (31.4) 131 (36)

VA and military 40 (6.3) 33 (5.2) 21 (6)

State government 4 (0.6)* 2 (0.3) 1 (0.3)

Primary hospital type

Community 173 (27.4) 213 (32.7) 91 (25)

Nonuniversity teaching 150 (23.8) 164 (25.9) 91 (25)

University 235 (37.2) 194 (30.7) 138 (38)

VA hospital or DOD 45 (7.1) 34 (5.4) 24 (7)

City/county 28 (4.4) 28 (4.4) 11 (3)

Abbreviations: DOD, Department of Defense; ID, infectious diseases; PCP, Pneumocystis pneumonia; VA, Veterans’ Administration.

*P value <.05 when comparing respondents with nonrespondents.
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about guidelines based on expert opinion rather than clinical 
trial data.

DISCUSSION

Although trends in practice patterns in PCP prophylaxis in CTDs 
can be mined from this survey, overall, there is minimal consensus 
on if and when prophylaxis should be recommended and what fac-
tors (disease, treatment regimen, laboratory values) should influ-
ence that decision. Clear evidence-based guidelines exist for other 
disease entities with endogenously or iatrogenically suppressed 
T-cell immunity such as HIV, hematologic malignancies, and 
transplant patients [10–14], but no such guidelines exist for CTDs. 
Patients with CTDs, who are often on treatments that induce that 
same profound suppression of T-cell-mediated immunity, are an 
ever-growing group of patients who are considered to be at risk 
for PCP [6, 11, 12]. However, the exact frequency of occurrence 
of PCP among patients with various rheumatologic disorders is 
difficult to define given the heterogeneity of that population. It has 

been estimated that persons with rheumatologic and other auto-
immune disorders comprise 13%–36% of cases of PCP in non-
HIV-infected patients [15]. Ognibene et al. [16] found an overall 
incidence of PCP of 6% in patients with GPA, whereas Chew and 
colleagues [17] documented an incidence of 75 cases per 100 
000 patients per year in a general hospital population of patients 
with autoimmune disorders (defined by discharge diagnoses). Yet 
these estimated incidence numbers are confounded by the rarity 
of both the rheumatologic disease and the low absolute number 
of PCP cases in each study group. Additionally, given the retro-
spective nature of these studies, confirmation of the underlying 
connective tissue disease and the diagnosis of PCP can be quite 
challenging and fraught with inher error. Mortality rates for PCP 
in CTDs are noted to be high, but these numbers are subject to 
the same shortcomings as data on the overall prevalence of PCP. 
These shortcomings likely explain the diverse range of reported 
mortality for PCP in this patient population, which extends from 
9% to 85% [6].

Table 2. Immunosuppressive or Immunomodulatory Therapeutic Regimens Justifying PCP Prophylaxis (n = 362)

Therapeutic Regimen No. of Respondents (%)a

High-dose corticosteroids (≥20 mg daily for ≥3 mo) 316 (87)

High-dose corticosteroids PLUS nonbiologic DMARDs (methotrexate) 249 (69)

High-dose corticosteroids PLUS biologic DMARDs (TNFi, rituximab) 280 (77)

High-dose corticosteroids PLUS cytotoxic agents (cyclophosphamide) 281 (78)

Nonbiologic DMARDs 8 (2)

Biologic DMARDs 53 (15)

Nonbiologic DMARDs PLUS biologic DMARDs 43 (12)

Intravenous immunoglobulin 0

None 4 (1)

Not sure 18 (5)

Abbreviations: DMARDs, disease-modifying antirheumatic drugs; PCP, Pneumocystis pneumonia; TNFi, tumor necrosis factor inhibitor.
aRespondents could select all that apply so totals may exceed 100%.

Table 3. Criteria for Discontinuance of PCP Prophylaxis in Patients With Rheumatologic Disorders (n = 362)

Criterion for Discontinuing PCP Prophylaxis No. of Respondents (%)a

Concurrent with discontinuance of biologic DMARDs (TNFi, rituximab) 50 (14)

Concurrent with discontinuance of nonbiologic DMARDs (methotrexate) 26 (7)

Concurrent with discontinuance of cytotoxic agents (cyclophosphamide) 45 (12)

When the daily steroid dose decreases below a certain level 235 (65)

 0.5–10 mg 70 (30)

 11–15 mg 37 (16)

 16–20 mg 123 (52)

 30 mg 4 (2)

 40 mg 2 (1)

3 mo post-discontinuance of biologic DMARDs (TNFi, rituximab) 64 (18)

3 mo post-discontinuance of nonbiologic DMARDs (methotrexate) 25 (7)

3 mo post-discontinuance of cytotoxic agents (cyclophosphamide) 54 (15)

When the CD4 count exceeds 200 cells/mm3 70 (19)

N/A, don’t make recommendations about discontinuance of prophylaxis 29 (8)

Not sure 44 (12)

Abbreviations: DMARDs, disease-modifying antirheumatic drugs; PCP, Pneumocystis pneumonia; TNFi, tumor necrosis factor inhibitor.
aRespondents could select all that apply so totals may exceed 100%.
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Regardless of the shortcomings of the available data, PCP 
does occur in CTDs and can be severe, if not fatal. In the absence 
of consensus evidence-based recommendations for the use of 
prophylaxis in immunosuppressed patients with rheumatologic 
disorders, recommendations based on observational data and 
personal experience guide practice patterns. Prior surveys on 
PCP prophylaxis targeting rheumatologists [7, 8] have revealed 
a great deal of variability in clinical practice. The 2008 survey 
by Gupta and colleagues [7] focused only on patients with SLE 
who were receiving cyclophosphamide. In that survey, 50% of 
rheumatologists reported using prophylaxis for PCP in that 
specific patient population. The authors concluded that the low 
rate of PCP in the population, estimated to be only 0.16%, did 
not justify the routine use of PCP prophylaxis. Cettomai and 
colleagues surveyed rheumatologists focusing on the use of 
PCP prophylaxis in their patients with any rheumatic disease or 
therapy [8]. Prophylaxis was prescribed by 69.5% of respond-
ents, with the most important determinant for utilizing prophy-
laxis being the treatment regimen rather than the underlying 
rheumatologic disease or the specific medication dosage [8]. 
This observation stands in contrast to evidence that suggests 
that the underlying disease itself plays a significant role in de-
velopment of PCP, rather than therapeutic regimen alone [6].

As judged by the results of this survey, ID clinicians, like their 
rheumatology colleagues, also appear to have a great deal of un-
certainty about if and when to use PCP prophylaxis in patients 
with CTDs and other rheumatologic disorders. Nearly 50% of 
respondents indicated that they did not prescribe PCP pro-
phylaxis for non-HIV-infected patients. Whether that position 
was due to lack of involvement in decision-making about pro-
phylaxis for PCP in non-HIV-related immunodeficiency dis-
orders, a perception that the decision is the purview of others, 
or a general lack of interest in that issue cannot be determined 
based on the survey results. Among candidate rheumatologic 
disorders for disease-based prophylaxis, a slight majority of 
respondents (53%) selected GPA as a disease for which they 
would prescribe prophylaxis; no other rheumatologic disorder 
garnered a majority consensus for prophylaxis. In contrast, 87% 
of respondents indicated that therapy-based prophylaxis would 
be recommended for patients receiving high-dose corticoster-
oids (≥20  mg daily of prednisone equivalent for ≥3  months), 
whether other agents were used or not. That finding is con-
sistent with the results from Cettomai et al. [8], where surveyed 
rheumatologists were more inclined to use the treatment reg-
imen rather than the underlying rheumatologic disorder as the 
determinant for choosing prophylaxis.

Interestingly, 63% of ID clinicians who utilized lab studies to 
assist with decision-making about prophylaxis felt that the CD4 
count was a useful surrogate marker, whereas another 21% in-
dicated that the CD4 count plus the absolute lymphocyte count 
was an aid in decision-making. Even though several reviews 
and observational studies have proposed using the CD4 count 

to guide decision-making about PCP prophylaxis [12, 15, 18], 
a recent report by Baulier and colleagues [19] questioned the 
accuracy of that criterion in patients with rheumatologic and 
autoimmune disorders. Thus, evidence to support the use of the 
CD4 count in patients with CTDs is presently lacking, and ad-
ditional studies are needed before widespread adoption of that 
tool can be justified [6].

Discontinuance of PCP prophylaxis, if initiated, was also as-
sociated with a great deal of indecision. Sixty-five percent of 
respondents indicated that a decrease of the prednisone dose 
below a predetermined level would be the primary end point 
utilized to stop PCP prophylaxis; that choice was the most fre-
quently selected option. The most commonly identified predni-
sone dosage was 16–20 mg daily, which was chosen by 52% of 
those respondents who indicated that they would use the cor-
ticosteroid dose as the criterion for discontinuing prophylaxis. 
Cessation of prophylaxis in association with discontinuance of 
biologic or nonbiologic DMARDs was chosen as a logical end 
point by 14% and 7% of respondents, respectively. Interestingly, 
most of the studies addressing the use of PCP prophylaxis in pa-
tients with CTDs generally do not propose criteria for cessation 
of prophylaxis. However, Vernovsky and Dallaripa [18] set forth 
the recommendation that prophylaxis could be discontinued 
when corticosteroids were switched from daily to alternate-day 
dosing or when the daily corticosteroid dose decreased below 
20 mg of prednisone equivalent.

Despite the uncertainties among clinicians and the dearth 
of randomized controlled clinical trial data addressing PCP 
prophylaxis in patients with rheumatologic disorders, obser-
vational data and cohort studies are appearing and perhaps 
gaining clinical traction [15, 20]. In one of the most thorough 
reviews of this issue to date, Park et  al. retrospectively evalu-
ated 1522 treatment episodes with prolonged (≥4 weeks) 
high-dose prednisone use (≥30  mg/d) in the setting of rheu-
matic disease and assessed the use of PCP prophylaxis [20]. Of 
the 1522 qualifying events, 262 cases received trimethoprim-
sulfamethoxazole prophylaxis; the remaining cases did not 
receive prophylaxis and served as the control group. Overall, 
30 cases of PCP were diagnosed (via PCR), with only 1 case 
being in the prophylaxis arm. Collectively, for all rheumatic dis-
eases, the number needed to treat (n = 52) was lower than the 
number needed to harm (n = 131) given a low rate of adverse 
events. These results must be interpreted with caution for sev-
eral reasons. First, the potential severity of adverse events from 
trimethoprim-sulfamethoxazole cannot be ignored, especially 
as higher adverse event rates have been reported in specific 
CTDs such as lupus [6]. Additionally, all rheumatic diseases 
were evaluated together, and consideration of treatment regi-
mens that may have been concurrently administered was not 
evaluated. In an accompanying editorial to this article, PCP 
prophylaxis in CTDs was recommended for prednisone doses 
>30  mg when planned for more than 4 weeks until the dose 
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was tapered below 15 mg daily [21]. The dose for tapering was 
based on the Park et al. data given the low risk of PCP after this 
dose. However, the caveat was given that if other PCP risk fac-
tors were present, consideration to continue prophylaxis until 
the prednisone dose was even lower would be warranted.

A recent review by 2 of the authors of this survey (R.M.W., 
J.E.P.) concluded that, among patients with CTDs, PCP prophy-
laxis could be recommended with confidence only for patients 
with GPA undergoing induction therapy [6]. That proposal was 
supported by updated recommendations from the European 
League Against Rheumatism, which added PCP prophylaxis to 
treatment guidelines of any ANCA-associated vasculitis during 
induction therapy [22]. The review article by Wolfe and Peacock 
also offered conditional recommendations for prophylaxis for 
patients with SLE, inflammatory myositis, PAN, and ANCA-
associated vasculitis but not for rheumatoid arthritis, giant cell 
arteritis, scleroderma, or other CTDs. Other review articles also 
advocate an individual approach to PCP prophylaxis for these 
complex patients with CTDs [17].

Surveys such as this one, which target a selected group of 
clinicians and are used to characterize clinical practice patterns, 
have obvious limitations, and this study was subject to these 
weaknesses. Our survey relied upon self-reported data from 
voluntary respondents who may or may not have been represen-
tative of the larger group as a whole. Only 362 survey recipients, 
representing 29% of the total ID providers surveyed, indicated 
that they made recommendations for PCP prophylaxis in CTD 
patients. Additionally, questions that permit more than a single 
response add to the difficulties in interpreting those responses. 
Lastly, the grouping of immunosuppressive regimens in this 
survey may not encompass all potential combinations and may 
not conform to local practice patterns.

Notwithstanding those limitations, this survey did provide 
insightful information. On the basis of the survey responses, 
the following conclusions can be drawn. Among ID clinicians 
who make recommendations for PCP prophylaxis in at-risk 
rheumatologic patients, there is a great deal of uncertainty 
as to which patients or treatment regimens warrant prophy-
laxis. The immunosuppressive regimen being used to treat the 
rheumatologic disorder rather than the disorder itself appears 
to have the greatest impact on the decision to recommend pro-
phylaxis. Discontinuance of PCP prophylaxis is usually based 
on the corticosteroid dosage, with cessation considered when 
the daily dose is decreased to <20 mg. Even in the absence of 
evidence-based data supporting its use, the majority of re-
spondents who utilized lab results to aid in decision-making 
felt that the CD4 count was a useful surrogate marker to iden-
tify patients at risk who should be considered for prophylaxis. 
Guidelines for PCP prophylaxis would provide an important 
adjunct in caring for complex immunosuppressed patients with 
underlying rheumatologic disorders.
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