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Abstract
Objective—To describe the clinical presentation, laboratory findings and outcome of patients
with Pneumocystis pneumonia (PCP) and biopsy-proven giant cell arteritis (GCA) seen at a
tertiary referral center.

Methods—Using ICD-9 codes, all patients with GCA and PCP between January 1, 1976 and
December 31, 2008 were identified. Medical records were reviewed. PCP was defined by the
identification of Pneumocystis jiroveci organism in the clinical setting of pneumonia.

Results—We identified 7 GCA patients (5 women and 2 men) who developed PCP; mean age at
diagnosis was 71.6 (±6.1) years. Median time from GCA diagnosis to PCP diagnosis was 3 (range
1–18) months. All patients were on prednisone at diagnosis of PCP; median dose 50 (range 30–80)
mg daily. None were on PCP prophylaxis. PCP was diagnosed by positive smear on broncho-
alveolar lavage fluid in 6 patients (86%) and positive sputum polymerase chain reaction (PCR) in
1 patient. All patients were hospitalized; median duration 17 (range 12–39) days. Four patients
(57%) were admitted to intensive care unit. Three patients (43%) required mechanical ventilation.
Two patients (29%) died; both were on mechanical ventilation.

Conclusion—PCP is rare among patients with GCA. However, this preventable infection is
associated with significant morbidity and mortality.

Keywords
Giant cell arteritis; Pneumocystis jiroveci; Pneumocystis pneumonia; corticosteroids

INTRODUCTION
Giant cell arteritis (GCA) is a granulomatous vasculitis involving the aorta and its primary
and secondary branches. Corticosteroids (CS) remain the mainstay of treatment but are
associated with significant morbidity (1). In a population-based incident cohort of 125
patients with GCA, 103 patients (86%) experienced adverse events associated with CS
treatment, of which infectious complications were observed in 37 patients (30%) (1).
Pneumocystis jiroveci, a fungal organism with tropism for lung parenchyma, can cause
opportunistic infection in humans with impaired immunity (2). While Pneumocystis
pneumonia (PCP) is well recognized as an acquired immunodeficiency syndrome (AIDS)
defining illness, it is also a serious opportunistic infection in immunocompromised patients
without human immunodeficiency virus (HIV) infection. CS use is a recognized risk factor
for PCP. In a series of PCP patients without AIDS, over 90% had received corticosteroids
within 1 month prior to PCP diagnosis (3). More importantly, 25% of these patients were on
prednisone at doses of 16 mg or less daily (3). Since patients with GCA typically receive
high dose CS treatment and prolonged taper, they are at risk for developing this infection.
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Only isolated cases of PCP in GCA have been reported in the literature and information on
the frequency, clinical presentation and prognosis is lacking (4–7). The objective of this
study was to review the clinical findings and outcomes of all cases of PCP occurring in
patients with GCA seen at our institution between January 1, 1976 and December 31, 2008.

PATIENTS AND METHODS
This is a retrospective case series of GCA patients diagnosed at Mayo Clinic between
January 1, 1976 and December 31, 2008 who developed PCP. The study was approved by
the Institutional Review Board at Mayo Clinic. Cases were identified using the International
Classification of Diseases, 9th Revision (ICD-9) codes for GCA and PCP. All medical
records were reviewed to confirm the diagnosis of GCA (based on 1990 American College
of Rheumatology Classification criteria). PCP was defined as clinical findings of pneumonia
with identification of Pneumocystis jiroveci organisms by smear or polymerase chain
reaction (PCR) in sputum, bronchoalveolar lavage (BAL) fluid, or lung biopsy specimens.
Patients in whom Pneumocystis infection could not be confirmed by the methods stated
above or patients with a diagnosis of PCP made elsewhere were excluded. Medical records
were reviewed and the following data was abstracted: age at diagnosis of GCA, gender, date
of diagnosis of GCA, date at diagnosis of PCP, symptoms at diagnosis of PCP, laboratory
and radiographic findings at the time of PCP diagnosis, corticosteroid dose, any other
immunosuppressive treatment or comorbidities, treatment of PCP and outcome. The data
were analyzed using descriptive statistics.

RESULTS
During the study period, 7,543 patients were evaluated at Mayo Clinic, Rochester for
possible GCA. A medical retrieval specialist identified 17 cases with ICD-9 codes for GCA
and PCP. Of these, 9 patients were excluded after review of the medical record because
GCA was not their final diagnosis. One patient with confirmed GCA was excluded because
PCP was diagnosed at an outside institution and could not be confirmed. Our final study
population included 7 GCA patients (5 women and 2 men). All subjects had a temporal
artery biopsy that was positive for vasculitis. Mean age at diagnosis of GCA was 71.9 (±6.1)
years. The median time from GCA diagnosis to PCP diagnosis was 4 (range 1–18) months.
At PCP diagnosis, all patients were on prednisone, median daily dose 50 (range 30–80) mg.
The median duration of corticosteroid treatment at PCP diagnosis was 4 months (0.67–18)
months. None of the patients were receiving PCP prophylaxis. Two patients had previously
received methotrexate but this had been discontinued 1 month prior to diagnosis in both
cases. Other pertinent comorbidities included myelodysplastic syndrome in 1 patient and
interstitial lung disease secondary to asbestosis in 1 patient.

The median time interval from the onset of symptoms to diagnosis of PCP was 13 (range 0–
28) days. The most common presenting symptom was dyspnea (6 patients, 86%). Pulmonary
physical examination was abnormal in 4 cases (57%). Four patients (57%) were hypoxic (by
oximetry or arterial blood gas partial pressure oxygen) at diagnosis. The clinical
characteristics of the 7 patients are summarized in Table 1.

The erythrocyte sedimentation rate was elevated in 6 cases (86%) (Table 2). The initial chest
x-ray was abnormal in 5 patients (71%) and the most common abnormality was presence of
bilateral lung infiltrates (Table 2). Computed tomography (CT) imaging was obtained in 4
cases (57%) and the most common finding was diffuse patchy, ground glass opacities
bilaterally (Figure 1). Other findings included cavitary mass (1 patient), mediastinal
lymphadenopathy (2 patients) and changes of pleural plaques and traction bronchiectasis
with honeycombing in the patient with asbestos exposure. All patients underwent
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bronchoscopy. PCP was diagnosed by positive smear for Pneumocystis jiroveci on BAL
fluid in 6 patients (86%). One patient had clinical features consistent with PCP along with
positive sputum PCR for Pneumocystis.

All patients required hospitalization and received appropriate treatment with intravenous
trimethoprim/sulfamethoxazole. The median duration of hospital stay was 17 (range 12–39)
days. Four patients (57%) were admitted to the intensive care unit (ICU); median duration
ICU stay 7.5 (range 2–21) days. Three patients (43%) required mechanical ventilation.
There were 2 deaths (29%), both in patients who were on mechanical ventilation.

DISCUSSION
We report the first case series of patients with PCP occurring in the context of treatment for
GCA. The clinical features and outcomes of this group of patients appear similar to those of
other PCP patients without AIDS.

Overall, PCP appears to be a rare infection in patients with GCA. During the 32-year study
period we identified only 7 cases of PCP despite the large volume of patients evaluated for
GCA at this tertiary referral center. Reports of PCP in GCA are scarce in the literature and
limited to isolated case reports (4–7). In clinical trials of GCA, no cases of PCP have been
reported even in the absence of prophylaxis (8). Additionally, we did not identify any cases
of PCP in our population-based GCA cohort using the Rochester Epidemiology Project
database (data not shown). This cohort includes 204 incident cases of GCA in Olmsted
County, MN, over a 55 year period with median follow-up of 7.7 years (9). In contrast, PCP
is known to occur more frequently in other forms of vasculitis, particularly Wegener’s
granulomatosis (10,11).

CS use is a risk factor for PCP in non-HIV patients (3). In a study evaluating PCP in patients
without AIDS, 90.5% of the patients had received systemic corticosteroids in the month
prior to diagnosis (3). Even relatively low doses of CS were associated with PCP, as in 25%
patients the daily dose of prednisone was 16 mg or less (3). In the present study, all patients
were receiving high dose CS therapy (≥30 mg) at PCP diagnosis and none were on PCP
prophylaxis. Of note, 4 of the 7 subjects were still on high doses of CS (≥30 mg) 4–18
months after GCA diagnosis, which is higher than would be expected for the duration of
disease. The remaining 3 subjects were diagnosed with PCP within 2.5 months of GCA
diagnosis. In reported cases of GCA and PCP in the literature, corticosteroid doses were
between 30–80 mg at the time of PCP diagnosis (4–6). Two of the patients in our series
were also on methotrexate as a steroid-sparing agent prior to PCP diagnosis. In both cases
methotrexate was discontinued approximately 1 month prior to PCP diagnosis due to
pulmonary symptoms and concern for methotrexate pneumonitis. Therefore, it is possible
that PCP developed in the context of methotrexate and glucocorticoid use in both cases. In
one prior case report of PCP in GCA, the patient was both on prednisone and methotrexate
(5). Whether adjunctive immunosuppression like methotrexate increases risk of PCP in
GCA is unknown. In ANCA-associate vasculitis (AAV), the risk of PCP is especially high
during the induction of remission phase and may be related to use of high dose
corticosteroid therapy in addition to cyclophosphamide (8).

Dyspnea was the most common presenting symptom and chest examination was abnormal in
most patients. Laboratory findings were non-specific with elevated sedimentation rate in 6
patients at the time of PCP diagnosis. Five patients in the present study had white cell count
differential available and lymphopenia present in all cases. The significance of this finding
is unclear and is likely related to CS therapy. Lymphopenia has been associated with PCP in
WG and was likely related to immunosuppressive treatment (10,12).
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PCP infection in GCA was associated with significant morbidity and mortality. All patients
in this series were hospitalized and median duration of hospitalization was 2.5 weeks.
Furthermore, 3 patients required mechanical ventilation. As evident in Table 1, the patients
who required mechanical ventilation tended to be older. We did not observe any other
prominent clinical differences between patients requiring mechanical ventilation and those
who did not. One of the three patients in the mechanical ventilation group had pre-existing
interstitial lung disease from asbestosis. There were 2 deaths in this study. In the 4 cases
reported in the literature, there were 3 deaths from PCP in GCA patients (5–7). Several
studies have found that mortality in PCP is greater in non-HIV patients compared to those
with HIV infection (3,13–15). An in-hospital mortality of 46% was reported in one large
study of PCP occurring in patients with autoimmune diseases (16).

None of the patients in this series had received prophylaxis. In a recent survey of nearly 730
rheumatologists, 30% reported that they never prescribed PCP prophylaxis (17). In this
study, rheumatologists were less likely to offer PCP prophylaxis to patients on prednisone
monotherapy (12.5%) regardless of the dose. However, 75.6% of rheumatologists responded
they would recommend PCP prophylaxis to patients treated with cyclophosphamide and
49.1% would recommend prophylaxis for a combination therapy that included prednisone.
Rheumatologists from the United States, those in academic centers and those early in their
careers were more likely to prescribe PCP prophylaxis (17). The variability of use of PCP
prophylaxis in GCA is at least in part related to the absence of any consensus guidelines on
use. PCP prophylaxis has been shown to be cost-effective in WG (18). However, PCP
occurs more frequently in WG and has been reported to be as high as 20% in one clinical
trial (11). Calculating the cost-effectiveness of PCP prophylaxis in GCA would be
challenging given the rarity of this complication.

Our study has several limitations which need to be considered when interpreting our
findings. The small number of patients in this study allowed us to make only descriptive
observations. The true incidence of PCP in GCA remains unknown and could not be
determined based on our series which is derived from a referral population. Given the small
numbers, we were unable to design a meaningful study to evaluate the risk factors (clinical
or treatment-related) which may be associated with PCP in GCA. It is also possible that our
study underestimates the true frequency of PCP in GCA as most patients seen for this
diagnosis in recent years have been prescribed PCP prophylaxis. Due to the retrospective
design, our data was limited to information already present in the medical records. While
our data imply that CS therapy was the main risk factor for PCP in this series, we cannot
exclude that other concomitant causes of immunocompromise may have contributed to the
development of PCP.

In summary, high-dose CS use in GCA may be associated with development of PCP, a
potentially preventable and serious infection. It remains unclear whether use of methotrexate
for GCA increases the risk of PCP in these patients. PCP should be considered in the
differential diagnosis of GCA patients who present with new pulmonary symptoms. While
PCP is a rare infection in GCA, in this series, it was associated with significant morbidity
including hospitalization, mechanical ventilation, and, mortality in 29% cases. Further study
would help raise awareness of this infection and could further our understanding of other
disease-specific factors that may predispose GCA patients to PCP.
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Figure.
Extensive patchy bilateral opacities on chest x-ray (Panel A) and on computed tomography
(Panel B) in a GCA patient with pneumocystis pneumonia.
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Table 2

Laboratory and radiographic findings in 7 patients with GCA and PCP

Variable Value

Laboratory findings

Anemia, No (%) 4 (57)

 Mean hemoglobin (±SD), g/dL 11.9 (±2.8)

Leukocytosis, No (%) 1 (14)

 Mean WBC (±SD) 8.4 (±3.6)

 Lymphopenia*, No (%) 5/5 (100)

Mean ESR (±SD), mm/hour 66 (±32.3)

Median Creatinine (range), mg/dL 0.9 (0.4–3.4)

Chest x-ray findings

Abnormal, No (%) 5 (71%)

 Bilateral infiltrates 3

 Cavitary mass 1

 Focal infiltrate 1

*
Differential not available in 2 cases

No=number
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