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Abstract:  

Patients with autoimmune and/or inflammatory diseases (AID) are prone to serious infectious 

complications such as Pneumocystis Jirovecii pneumonia (PJP). In non-HIV patients, the prognosis is 

poorer and diagnosis tests are of lower sensitivity. Given the low incidence of PJP in AID, with the 

exception of granulomatosis with polyangiitis, and the non-negligible side effects of 

chemoprophylaxis, routine prescription of primary prophylaxis is still debated.  Absolute peripheral 

lymphopenia, high doses of corticosteroids, combination with other immunosuppressive agents, and 

concomitant lung disease are strong predictors for the development of PJP, and thus should warrant 

primary prophylaxis. Trimethoprim-sulfamethoxazole is considered as the first line therapy and the 

most extensively used drug for PJP prophylaxis. Nevertheless, it may expose patients to side effects. 

Effective alternative drugs could be used when trimethoprim-sulfamethoxazole is not tolerated or 

contraindicated such as atovaquone, or aerosolized pentamidine. No standard guidelines are 

available to guide PJP prophylaxis in patients with AID. This review covers the epidemiology, risk 

factors and prevention of pneumocystis in the context of AID.   

 

Key words: Pneumocystis jirovecii Pneumonia; Trimethoprim-Sulfamethoxazole; inflammatory 

diseases; autoimmune diseases; prophylaxis.   
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1.Introduction:  

Infection is a major leading cause of morbidity and mortality in patients with autoimmune and 

inflammatory diseases (AID). Relevant studies showed that the incidence of mortality related to 

infections in patients with AID ranged between 1.2% and 36% .1 Pneumocystis Jirovecii pneumonia 

(PJP) is an emerging threat to immunocompromised patients without HIV infection, such as those 

receiving immunosuppressive therapeutics for AID.2 Clinical manifestations of PJP are quite different 

between patients with and without HIV infections. In patients without HIV infection, PJP rapidly 

progresses, is difficult to diagnose correctly, and can causes severe respiratory failure with a poor 

prognosis.2 Several mechanisms have been outlined to explain the susceptibility to PJP in patients 

with AID. They could be categorized as intrinsic and extrinsic factors.  

Intrinsic factors are mainly represented by lymphopenia. Lymphopenia is a frequent feature in many 

AID such as systemic lupus erythematosus (SLE) and sarcoidosis or secondary to immunosuppressive 

drugs. It is considered as an independent risk factor for infections, especially opportunistic 

infections.3 It was postulated that CD4 cells play a pivotal role in controlling PJP, as evidenced by the 

inverse relationship that exists between CD4 count level and the incidence of PJP in HIV patients .4  

Extrinsic factors are mainly represented by steroids and immunosuppressants. Corticosteroids exert 

several complex quantitative and qualitative immune dysregulations such as reversible lymphopenia 

and monocytopenia, CD4+ depletion, decreased lymphocytes proliferation and migration, Th1/Th2 

dysregulation, and impaired neutrophils phagocytosis .5 

 

2.Epidemiology of PJP in AID patients  

Pneumocystis jirovecii pneumonia is a potentially life-threatening opportunistic fungal infection that 

occurs predominantly in immunocompromised hosts including particularly patients with Human 

Immunodeficiency Virus (HIV) but also those with malignancies, organ or bone marrow 

transplantation and AID. In developed countries, prompt prescription of highly active antiretroviral 

therapy, the routine use of trimethoprim-sulfamethoxazole (TMP-SMX) as PJP primary prophylaxis 

and the development of new diagnostic tools for PJP are all factors that have dramatically 

contributed to a substantial decline in the incidence of PJP among HIV patients. Conversely, the 

number of PJP in non-HIV patients have dramatically increased in the current era because of the 

widespread use of antitumor chemotherapy and immunosuppressive drugs, the broader application 

of solid organ and bone marrow transplantation and the improving life expectancy of patients with 

AID, thereby increasing the importance of prophylaxis .6 In a meta-analysis including 867 patients 
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with non-HIV related PJP, the most common predisposing conditions were hematologic malignancies 

(29.1%), AID (20.1%), solid organ or bone marrow transplantation (14%) and solid tumors (6%) .7 In 

the setting of AID (Table 1), the most common underlying condition for the development of PJP is 

GPA (8-12%), followed by periarteritis nodosa (PAN) (6.5%), polymyositis/dermatomyositis (PM/DM) 

(2.7%), SLE (2%) and rheumatoid arthritis (RA) (0.1-0.3%).8 

While PJP in HIV patients tends to be subacute, evolving over one to two weeks. PJP in non-HIV 

patients presents typically more abruptly, with marked severe respiratory symptoms and requires 

more frequently intensive care admission and mechanical ventilation .9 Furthermore, the reported 

PJP-related mortality rate in those patients is estimated to be as high as 30% to 60% ,10 which is 

significantly much higher than  the 6.7% in HIV patients .11 PJP-related prognosis varies according to 

the underlying condition with the highest mortality rate observed in patients with GPA (62.5%) .12 In 

a postmarketing Japanese study carried out in 5000 RA patients treated with infliximab, the reported 

incidence of PJP was 0.4%. All patients received methotrexate concomitantly at a mean dose of 7.3±2 

mg per week. It is worth mentioning that almost 90% of patients were treated with corticosteroids.13 

Conversely, in a randomized controlled trial including 1.050 RA patients who were assigned to 

receive either methotrexate alone or in combination with infliximab, none of the patients developed 

PJP. However, in this study, corticosteroid users (36%) were much lower than that in the former 

study.14 In North America, RA patients treated with TNF alpha antagonists experienced lower 

incidence rate (0.01%) of PJP.15 

  

2.1.PJP Risk factors 

Several risk factors have been described in patients with AID including mainly corticosteroid use and 

lymphopenia. The underlying AID is also an independent risk factor for PJP. PJP in AID develops in 

patients with immunosuppression or immunomodulation due to the underlying disease or its 

treatment. Risk assessments for PJP in this population are somewhat complex and cannot be clearly 

determined by CD4+ lymphocyte counts as in patients with HIV infection. These differences in the 

risk of PJP are thought to be owing to the differences in the immune response of the host and the 

underlying AID. Although lymphopenia is common in SLE and sarcoidosis, the incidence of PJP 

remains low in these conditions compared to others AID. In addition, corticosteroids do not seem to 

increase the susceptibility to PJP in patients with giant cell arteritis, although they require long-term 

use of high-dose corticosteroids. In contrast, GPA is by far the most common AID associated with PJP.  

Determining specific risk factors for the development of PJP may identify the subgroup of patients at 

greatest risk of PJP and thus those who are eligible to receive chemoprophylaxis.  
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2.1.1. Corticosteroids and immunosuppressive agents 

Corticosteroids are the most common drug implicated as a risk factor for the development of PJP. In 

a retrospective study including 116 non-HIV immunocompromised patients with PJP, up to 90% had 

received corticosteroids within one month prior to PJP diagnosis.16 Nevertheless, data regarding the 

threshold daily dose, the cumulative dose, and the administration route associated with the risk of 

PJP are still conflicting. Some authors considered corticosteroids given at a daily dose ≥ 20 mg of 

prednisone equivalent during at least 4 weeks as a risk factor for PJP.17 In the study by Yale and 

Limper, the median daily dose of corticosteroids was 30 mg, but one quarter of patients received a 

daily dose ≤16 mg of prednisone. Of note, in the subgroup of patients with inflammatory disorders, 

23 out of 26 patients were receiving corticosteroids at PJP diagnosis; moreover, the median daily 

dose of prednisone equivalent and the treatment duration were 40 mg and 16 weeks, respectively. 16  

Corticosteroids do not seem to increase the susceptibility to PJP in patients with giant cell arteritis, 

although they require long-term use of high-dose corticosteroids. In fact, in a study including 7,543 

patients with giant cell arteritis, only seven developed PJP. The median daily dose of prednisone at 

the time of PJP diagnosis was 50 mg, and 5 out of 7 patients received only prednisone without any 

other cytotoxic agent.18 Similarly, although patients with SLE and sarcoidosis require high and 

prolonged corticosteroid dose, the incidence of PJP in these conditions remains low.  In an analysis 

from a retrospective cohort study, Kapoor et al. reported a low incidence of PJP (0.17%) in patients 

with SLE. In this study, the median daily dose of prednisone was 15 mg, and five out of nine patients 

with PJP were on immunosuppressants.19 More recently, a retrospective cohort study including 585 

patients with sarcoidosis, only three patients developed PJP.20 These findings indicate that 

corticosteroids per se may not be sufficient to induce PJP in the setting of AID. PJP might be related 

to the underlying pathophysiology of the inflammatory disorder itself as well as other associated risk 

factors.     

Additionally, other immunosuppressant agents and biologic medication have been associated with 

PJP in immunocompromised individuals. Rekhtman et al. reported that the overall incidence of PJP in 

non-HIV immunocompromised hosts was much higher when corticosteroids and immunosuppressive 

drugs were used in combination. The PJP incidence was of 0.199%, 0.012%, 0.008, and 0.001% in the 

subgroup of patients exposed to corticosteroids and immunosuppressants, immunosuppressants 

alone, corticosteroids alone, and untreated, respectively.21 In a retrospective study including 100 

patients with SLE treated with cyclophosphamide, 3% developed PJP. The high incidence of PJP in 
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that study population might be related to disease severity and the fact that cyclophosphamide was 

prescribed in combination with high-dose corticosteroids.22 In contrast to other immunosuppressive 

drugs, mycophenolate mofetil may exert a protective action against PJ. This finding has been 

reported in both animal studies and renal transplant trials.23,24 This antimicrobial activity might be 

explained by the fact that mycophenolate mofetil inhibits inosine monophosphate dehydrogenase of 

PJ.25 Table 2 summarizes the incidence of PJP in AID patients treated with biologics.        

2.1.2. Lymphopenia  

Many authors have considered low lymphocyte count as a predictor of PJP in patients with AID.26,27  

Porges et al. proposed a cut-off of total lymphocyte count of 350 cells/mm3 as a strong predictor for 

PJP in patients with SLE.27 In patients with GPA, Godeau et al. pointed out that pre-treatment total 

lymphocyte count < 800 cells/mm3 and a 3-month treatment lymphopenia less than 600 cells/mm3 

were significantly associated with an increased risk of developing PJP.28 Li et al. studied the 

usefulness of lymphocyte subtyping for predicting PJP in the setting of AID. A CD3+ cell count < 625 

cells/mm3 was the strongest predictor of PJP; whereas, CD4+ was the least discriminatory marker of 

PJP.29 Another study including 90 non-HIV immunocompromized subjects with PJP compared 

patients with (n=11) and without AID; the formers were significantly more lymphopenic than the 

second group (170 versus 580 cells/mm3; p=0.034). However, CD4+ counts were not assessed in this 

study.30 These findings suggest that unlike HIV patients, CD4+ count seems to be less helpful to 

determine PJP risk in patients with AID. Moreover, the cut-off value of CD4+ that warrant 

chemoprophylaxis should be much higher than the value recommended in HIV patients.     

2.1.3. Interstitial lung disease 

Besides low peripheral lymphocyte count, Kadoya et al. identified interstitial pulmonary involvement 

as a significant predictor of PJP in patients with SLE and PM/DM. 26 In patients with RA treated with 

TNF alpha antagonists, those who developed PJP were more likely to be older, had more frequent 

concomitant lung diseases, received higher prednisolone and methotrexate doses and had more 

advanced structural damage.31–33 The association between interstitial lung disease and PJP might be 

in part explained by PJ colonization.34 

2.2.PJP-related mortality 

As mentioned earlier, mortality associated with PJP in the setting of AID is consistently reported as 

high compared with that in HIV infected population.10 In the study by Ward et al, the highest 

mortality rate was observed in GPA (62.5%), followed by PM/DM (57.7%), PAN (47.6%), SLE (46.3%), 

and systemic sclerosis (16.7%).12 In the meta-analysis by Liu et al. the main risk factors significantly 
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associated with mortality related to PJP in non-HIV patients were older age, female sex, diagnosis 

delay, respiratory failure, and mechanical ventilation.7 Ward et al. identified GPA, SLE and older age 

as independent risk factors for mortality related to PJP in patients with AID.12 In the study by Yale et 

al. patients who survived after PJP received significantly lower median daily corticosteroids dose than 

did non survivors (26.5 mg versus 40.5 mg respectively).16 The high PJP-related mortality rate in the 

setting of AID underscores the need for a prevention strategy.  

3.PJP prophylaxis  

Table 3 summarizes the available medications for PJP prophylaxis. In contrast to PJP prophylaxis in 

HIV patients, there are no guidelines to guide decisions regarding the use of chemoprophylaxis in the 

setting of AID. Given the paucity of evidence regarding primary prophylaxis in the setting of AID, the 

initiation of PJP prophylaxis is still based upon expert opinion. We proposed an algorithm for PJP 

primary prophylaxis in patients with AID (Table 4) treated with prednisone ≥20 mg/day ≥ 1 month 

and defined at high, intermediate and low-risk patients. Chemoprophylaxis is usually continued 

throughout the period of immunosuppression or as long as the risk lasts. Duration of the prophylaxis 

should be decided in a patient-based manner. Green et al. have proposed the incidence of 3.5% in a 

given condition as a cut-off value to warrant chemoprophylaxis in non-HIV subjects, which balances 

the number needed to treat against the number needed to harm.35 TMP-SMX is considered as the 

first line therapy and the most extensively used drug for PJP prophylaxis in HIV patients with a 

proven efficacy reaching 89% to 100%.35 In a meta-analysis of randomized controlled trials of bone 

marrow transplant recipients, hematologic cancer, and AID patients, chemoprophylaxis using TMP-

SMX was highly effective by reducing the incidence of PJP by 91% (95% CI, 68%-98%). Mortality 

specifically attributed to PJP was reduced by 83% (95% CI, 6%-97%). Moreover, no significant 

differences were shown between TMP-SMX and placebo in terms of severe adverse effects and side 

effects requiring discontinuation. The dosage usually recommended is one tablet (80 mg of TMP and 

400 mg of SMX) daily or two tablets 3 times per week. Although the 3-times-weekly regimen was as 

effective in the prevention of PJP as the daily regimen, compliance may be enhanced by the daily 

regimen.36,37 The daily dose of TMP-SMX was associated with more adverse reactions and related 

discontinuation than did thrice-weekly administration in a randomized controlled trial.38 Utsunomiya 

et al. recently reported a randomized controlled trial that evaluated the effectiveness and safety of a 

half-strength regimen (40 mg of TMP and 200 mg of SMX daily) in adult patients with AID. No 

patients developed PJP by week 24, and the discontinuation rate was significantly lower in the half-

strength regimen compared to the single-strength regimen (p=0.007), suggesting that the daily half-

strength regimen might be optimal for prophylaxis of PCP in patients with AID.39 Dose adjustment of 
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TMP-SMX is required in patients with reduced renal function (creatinine clearance <30 ml/min) to 

avoid toxicity.40  

TMP-SMX may expose patients to side effects that can limit its use in such situation. The most 

commonly reported side effects are thrombocytopenia, hyperkaliemia, hypoglycemia, and 

photosensitivity. Other less frequent but more severe reactions include Steven-Johnson syndrome, 

agranulocytosis, aplastic anemia, and fulminant hepatic necrosis. All these side effects are reversible 

after treatment withdrawal.41  In the meta-analysis by Green et al. adverse events and severe 

reactions occurred in 15.2% and 3.1% of cases, respectively.35 Alternative prophylaxis [atovaquone 

(750 mg twice daily), aerosolized pentamidine (300 mg once per month) or dapsone] should be given 

in case of TMP-SMX intolerance such as cytopenia, hepatitis, renal insufficiency, hyperkaliemia, or 

skin reactions.42 However, they are more expensive and were less studied in the setting of AID (Table 

3). Kitazawa et al. examined the effectiveness and safety of three PJP prophylactic agents in 96 

patients with AID.  All the patients were initially treated with TMP-SMX or atovaquone or aerosolized 

pentamidine were given when adverse reactions occurred. At one year of follow-up, drug withdrawal 

rates were 43%, 15%, and 0% for TMP-SMX, aerosolized pentamidine, and atovaquone, respectively. 

None of the patients developed PJP during the follow-up study period. Besides the small sample size, 

a major drawback of this study was its retrospective design.42  TMP-SMX is also approved for the 

treatment and the prevention of toxoplasmosis as well as the treatment of respiratory and urinary 

tract infections. Furthermore, TMP-SMX has a broad-spectrum antibiotic coverage against many 

other pathogens such as listeria monocytogenes, nocardiosis, shigella, and legionella.43 

3.1.PJP prophylaxis in GPA  

As GPA is by far the most common AID associated with PJP, patients with this condition are more 

likely to benefit of such prophylaxis. Many clinicians have used TMP-SMX  monotherapy as induction 

treatment in patients with GPA limited to upper and lower airways without systemic involvement.44 

The mechanism by which TMP-SMX exerts its beneficial action is not clearly understood. However, 

some authors speculated that GPA relapses are in part triggered by nasal carriage of Staphylococcus 

aureus, thus suppression of this bacterial carriage would protect patients against relapses.45 

Immunosuppressive property by inhibiting folate metabolism is another mechanism that might 

explain the efficacy of TMP-SMX to maintain remission in patients with GPA.46   In a randomized 

controlled trial, Stegeman et al. showed that the use of TMP-SMX in patients with GPA in remission 

reduced significantly relapse rates compared to placebo.46 In RITUXVAS trial, 30 out of 44 patients 

with ANCA-associated vasculitis received chemoprophylaxis with TMP-SMX and no one developed 

PJP.47  
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3.2.PJP prophylaxis in SLE    

In an analysis of data over a 10-year period, Godeau et al. reported an incidence of 8 PJP cases per 

10,000 patient-years with SLE, compared to 120 PJP cases per 10,000 patient-years with GPA.48 The 

low incidence of PJP in SLE might be in part explained by the increasing use of hydroxychloroquine in 

such population. In fact, some studies reported a decreased overall incidence of infection during 

hydroxychloroquine treatment.49 The second possible reason might be the growing use of 

mycophenolate mofetil and its beneficial effect as discussed earlier.25 In real life, initiation of 

chemoprophylaxis in patients with SLE varies widely amongst clinicians. In an electronic north 

American survey, approximately half of rheumatologists reported using primary prophylaxis in SLE 

patients treated with either oral or intravenous cyclophosphamide.50 The higher frequency of 

adverse drug reactions in SLE patients and anecdotic drug-induced lupus with sulfonamides are the 

major barriers that limit chemoprophylaxis prescription by clinicians.51 In the study by Vananuvat et 

al., five out of 59 patients with AID developed adverse event reactions to TMP-SMX. All were SLE 

patients; four of whom developed allergic reactions and reversible hepatitis occurred in the 

remaining patient. However, lupus flares were not statistically different between patients exposed to 

TMP-SMX than that who did not.52 Given the low incidence of PJP in SLE patients and the increased 

risk of drug adverse reactions, the current evidence does not support the use of routine prophylaxis 

in all patients.                  

3.3.PJP prophylaxis in inflammatory myopathies     

As discussed above, PM/DM are the second common conditions associated with PJP in the setting of 

AID after GPA. However, the absolute number of patients with PJP remains low.  

3.4.PJP prophylaxis in rheumatoid arthritis    

Similarly, the incidence of PJP in RA patients is rare, with the exception of Japanese cohorts where 

the incidence was much higher.13,15 Thus, routine prophylaxis is not recommended in this group of 

patients.  

4.Conclusion:  

PJP is a potentially fatal opportunistic infection encountered specifically in immunocompromised 

patients such as those with AID. Although the incidence of PJP in AID is low, with the exception of 

GPA, the related mortality rate remains considerably high. Routine chemoprophylaxis in all 

individuals with AID would not be appropriate; therefore, clinicians should identify patients at risk of 

developing PJP who warrant chemoprophylaxis. Besides the underlying disease per se, determining 

risk factors for the development of PJP is crucial when considering chemoprophylaxis.  It is clear that 
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absolute peripheral lymphopenia, high doses of corticosteroids in combination with other 

immunosuppressive agents, and concomitant lung disease are strong predictors for the development 

of PJP in the setting of AID. However, none of them individually constitutes such a high risk. While 

patients with GPA should benefit from chemoprophylaxis during all induction therapy, PJP 

prophylaxis in other AID should be assessed on a case-by-case basis taking into account the different 

risk factors of PJP. Although TMP-SMX provides a very effective prophylaxis, patients should be 

closely monitored to avoid adverse effects.  
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Table 1. Incidence, risk factors, PJP-related mortality in patients with AID, and experts opinions for 

routine prophylaxis.  

AID PJP 

Incidence 

(%) 

PJP risk 

factors 

Cs daily 

dose 

(mg)/ 

Duration 

(months) 

TLC 

(cells/mm3) 

PJP 

mortality 

(%) 

Authors 

recommendation/ 

 Level of evidence 

GPA12,53–55 6-20 
Cs, IS, 

lymphopenia 
≥30/≥1 ˂800 9-62.5 

Routine 

prophylaxis during 

induction 

therapy12/C 

PAN12 6.5 NA NA NA 47.6 

Routine 

prophylaxis during 

induction 

therapy12/C 

PM/DM12,56–

58 
0.49-10 

Lymphopenia, 

ILD, IS 

˃20/ ˃2 

 
˂1000 33-57.7 Conditionala56/C 

SLE1,12,19,59,60 0.04-5 

Lymphopenia, 

ILD, Cs, IS, 

high disease 

activity, renal 

involvement 

˃20/ NA 

 
˂750 20-46.3 No prophylaxis19/C 

RA1,12,61 0.2-1 

≥2IS, age≥65 

years, Cs≥5 

mg/day, 

MTX≥6 

mg/week 

≥ 5 

 
NA 30.8 Conditionalb61/C 

 

 

AID= autoimmune and inflammatory diseases; Cs= corticosteroids; GPA= granulomatosis with 

polyangiitis ; ILD= interstitial lung disease; IS= immunosuppressants; MTX= methotrexate; NA= not 

available; PAN= periarteritis nodosa ; PJP= Pneumocystis jirovecii Pneumonia; PM/DM= 

polymyositis/dermatomyositis; RA= rheumatoid arthritis; SLE= systemic lupus erythematosus; 

TLC=total lymphocyte count.  

 Level of evidence C= Consensus of opinion of the experts and/or small studies, retrospective studies.  

a: if CD+˂ 250 cells/mm3.  

b: if patient scores at least five points: Age≥65 years= 1 point, ≥2 immunosuppressants= 1 point, 

Methotrexate ≥ 6 mg/week= 1 point, Corticosteroids ≥ 5 mg/day= 3 points.  
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Table 2. Incidence of PJP in patients with AID treated with biologics. 

 

Study 

design/

referen

ce 

Sample 

size  

(n=) 

AID Biologic  Daily Cs 

dose (mg) 

Other IS Follow-up 

(month) 

PJP 

prophylaxis 

PJP 

incidence 

(%) 

RCT62 115 AAV rituximab 18.9 No 28 Yes* 1.75 

RCT63 197 AAV rituximab 1/kg No 6 Yes 0 

RCT64 257 SLE rituximab 0.5-1/kg 

MMF, 

AZA, 

MTX 

18 No 0 

RCT65 819 SLE belimumab 8.5** 

MMF, 

AZA, 

MTX 

18 No 0 

RCT66 102 SLE 
ustekinuma

b 
9.3** 

MMF, 

AZA, 

MTX 

3 No 0 

RCT67 251 GCA tocilizumab 60 No 12 No 0 

RCT68 431 RA Infliximab ≤10 MTX 12 No 0.6 

RCT69 1305 RA Baricitinib ≤10 
DMARD

S 
13 No 0 

 

AAV= anti-neutrophil cytoplasmic antibody-associated vasculitis; AID= autoimmune and 

inflammatory diseases; AZA=azathioprine; Cs= corticosteroids; DMARDS= disease-modifying anti-

rheumatic drugs; GCA= giant cell arteritis; Kg=kilogram; MMF= mycophenolate mofetil; MTX= 

methotrexate; RA= rheumatoid arthritis; RCT=randomized controlled trial; SLE= systemic lupus 

erythematosus.  

*prophylaxis was required if patients had CD4+˂250/mm3 

** mean daily dose.  
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Table 3.  Available medications for PJP prophylaxis 

Drug  Dose  

Cost 

per 

month 

($)a  

Common side 

effects  

 Rare side 

effects  

Contra-

indications  

 

 Drug-

Interactions 

TMP/SMX 

400/80 mg 

1/ day 18.6 

Nausea, vomiting 

Skin reactions  

Elevated serum 

creatinine 

Hyperkalemia41  

Diarrhea 

Glossitis 

Hepatitis 

Cytopenia 

Agranulocytosis 

Hypoglycemia  

Steven-Johnson 

syndrome, toxic 

epidermal 

necrolysis41 

Known 

hypersensitivity 

Pregnancy  

Liver failure  

Severe renal 

insufficiency41 

 

Warfarine: 

anticoagulant 

effect 

potentiation 

Methotrexate: 

leucopenia41 

 

TMP/SMX 

800/160 mg 

3/ week  13.08 

Atovaquone 1500 mg/ 

day 

1060.92 

Nausea, diarrhea 

Rash 

Headache70 

Marrow toxicity 
70 

Known 

hypersensitivity70 

 

Rifampicin: 

reduction in 

atovaquone 

concentration71 

Aerosolized 

pentamidine 

300 

mg/month  

200.7  

Cough, Wheeze, 

bronchospasm72 

 

Nausea 

Mouth burning  

Anaphylaxis  

Pancreatitis72  

Known 

hypersensitivity72 

 

Drugs-induced 

QT 

prolongation73 

Dapsone  100 mg/ 

day 

84.65 

Methemoglobinemia 

Hemolysis74 

 

 

Hypersensitivity  

Agranulocytosis  

Hepatitis74 

 

Glucose-6-

phosphate 

dehydrogenase 

deficiency74  

 

Other 

hemolytics74 

a: based on Unites States price noted in uptodate.  
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Table 4. Proposed indications for PJP primary prophylaxis in patients with AID treated with 

prednisone ≥20 mg/day ≥ 1 month 

High risk /PJP primary 

prophylaxis recommended 

 

Intermediate risk/PJP primary 

prophylaxis discussed 

 

Low risk/ PJP primary 

prophylaxis not recommended 

 

GPA 

PM/DM with ILD 

CTD with ILD 

 

ANCA associated vasculitis 

(MPA, EGPA) treated with 

cyclophosphamide or 

rituximab 

CTD with renal involvement 

 

GCA and large vessel vasculitis 

Sarcoidosis* 

 

 

* without severe ILD 

 

AID= autoimmune and inflammatory diseases; ANCA= antineutrophil cytoplasmic antibody; CTD= 

connective tissue disease; GCA=giant cell arteritis; GPA= granulomatosis with polyangiitis; ILD= 

interstitial lung disease; MPA= microscopic polyangiitis; EGPA= eosinophilic granulomatosis with 

polyangiitis; PJP= Pneumocystis jirovecii Pneumonia; PM/DM= polymyositis/dermatomyositis.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 




