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Question 1: 

Which patients with CAP should be 

considered immunocompromised? 



Question 1: 

Which patients with CAP should be considered immunocompromised? 

We suggest that patients with CAP should be considered to be

immunocompromised if they have an underlying disease or

medical treatment that alters the immune system to the point that

they are at elevated risk of pneumonia not only by common

organisms but also by uncommon avirulent or opportunistic

organisms.



No consensus exists regarding which patients should be

formally considered immunocompromised.

Question 1: 

Which patients with CAP should be considered immunocompromised? 



Question 1: 

Which patients with CAP should be considered immunocompromised? 



The association of HIV disease and CAP can be categorized in three levels: 

Level 1: Patients with a CD4 T-lymphocyte count > 500 cells/mL. These patients 

are not at increased risk of CAP. 

Level 2: Patients with a CD4 T-lymphocyte count between 500 and 200 cells/mL.

These patients are at increased risk of CAP, but are not considered 

immunocompromised because the etiologic agents are the core CAP pathogens 

such as Streptococcus pneumoniae. 

Level 3: Patients with a CD4 T-lymphocyte count < 200 cells/mL. These patients 

are at risk for CAP due to opportunistic pathogens such as Pneumocystis jirovecii. 

They are considered immunocompromised patients with CAP.

Question 1: 

Which patients with CAP should be considered immunocompromised? 



Most patients who develop CAP have one or more comorbid condition(s) that 

increase their susceptibility to infection. 

From this perspective, patients with common comorbid conditions such as 

diabetes, chronic lung disease, liver disease, kidney disease, or even those who 

are elderly and frail, can be considered relatively immunocompromised. 

However, patients with this degree of immune dysfunction are typically infected 

with the same spectrum of organisms that cause CAP in younger or healthier 

adults, and their treatment is covered in the current CAP guidelines.

Question 1: 

Which patients with CAP should be considered immunocompromised? 



 In the case of patients taking steroid and who have CAP, both the daily dose and the cumulative dose of steroids should 

be considered. The association with CAP can be define in three levels: 

 Level 1: Doses ≤ 10 mg of prednisone per day and a cumulative dose of less than 600 mg of prednisone or equivalent. 

These patients are not at increased risk of CAP. 

 Level 2: Doses 10 to ≤ 20 mg of prednisone per day with a cumulative dose greater than 600 mg of prednisone or 

equivalent at the time of the CAP episode. These patients are at increased risk of CAP, but are not considered 

immunocompromised because the etiologic agents are the core CAP pathogens such as Streptococcus pneumoniae. 

 Level 3: Dosses ≥20 mg or more of prednisone per day with a cumulative dose greater than 600 mg of prednisone or 

equivalent at the time of the CAP episode. These patients are at risk for CAP due to opportunistic pathogens such as 

Pneumocystis jirovecii. They are considered immunocompromised patients with CAP. Because of the cumulative dose 

of at least 600 mg, these patients need to have received steroid therapy for at least 3 to 4 wk to be considered as 

fulfilling this condition.

Question 1: 

Which patients with CAP should be considered immunocompromised? 



 Receiving biological immune modulatorsc : These drugs are used to treat a wide array 

of inflammatory conditions and have multiple immunologic targets. 

 The diverse effects of these drugs include interfering with cell signaling, inhibiting 

cytokine function, interrupting innate immunity, depleting B cells, or inhibiting T-cell 

activation. 

 However, nearly all immunomodulators carry some risk of infection. 

 Because these immunomodulating agents affect different components of the immune 

system, the risk for specific infections varies with the target of the immunomodulator.

Question 1: 

Which patients with CAP should be considered immunocompromised? 



Question 2: 

Which immunocompromised patients with CAP 

should be admitted to the hospital?



Question 2: 

Which immunocompromised patients with CAP should be admitted to the hospital?

▪ In patients with CAP who are not immunocompromised, the admission decision is 

based on clinical judgment and can be supplemented by using validated severity 

scores such as the Pneumonia Severity Index or the CRB-65/CURB-65. 

▪ Hospitalization of immunocompromised patients with CAP is based primarily on 

clinical judgment, considering that CAP severity scores have not been well 

validated in immunocompromised patients.

▪ Therefore, our suggestion is for a low threshold for hospitalization. 



Question 3:

What pathogens should be considered “core

respiratory pathogens” in patients with CAP who are

immunocompromised?



We suggest that the list of core respiratory pathogens able to cause CAP in 

the immunocompromised patient should be the same as those for the 

nonimmunocompromised.

Immunocompromised patients are susceptible to infection with the same 

respiratory viruses and bacteria that cause CAP in nonimmunocompromised

patients. We call these “core respiratory pathogens.” Common respiratory 

viral pathogens that cause mild upper respiratory tract infections in healthy 

adults can lead to severe lower respiratory tract infections in 

immunocompromised patients.

Question 3:

What pathogens should be considered “core respiratory pathogens” in patients with CAP who are

immunocompromised?





Question 4: 

What pathogens should be considered beyond the 

core respiratory pathogens in patients with CAP who

are immunocompromised?



We suggest to focus attention on respiratory pathogens that may cause 

CAP in the immunocompromised patient and for which antimicrobial 

therapy is available. 

When considering likely etiologies of CAP beyond the core respiratory 

pathogens, it is important to focus attention on organisms that are 

amenable to antimicrobial treatment. 

Question 4: 

What pathogens should be considered beyond the core respiratory pathogens in patients with CAP who are 

immunocompromised?





Different types of immunocompromising conditions will predispose 

to different types of etiologic agents.

Question 4: 

What pathogens should be considered beyond the core respiratory pathogens in patients with CAP who are 

immunocompromised?











Question 5: 

What microbiologic studies should be done in

hospitalized patients with CAP who are

immunocompromised? 



Question 5: 

What microbiologic studies should be done in hospitalized patients with CAP who are

immunocompromised? 

✓ We suggest a comprehensive microbiological workup with the 

goal to perform pathogen-directed therapy and deescalation of 

therapy.

✓ Another reason to perform broad microbiologic studies is that

treatment of opportunistic pathogens is complex and often

complicated by toxicities and drug-drug interactions.  











Question 6:

When should bronchoscopy with bronchoalveolar

lavage be performed in hospitalized patients with 

CAP who are immunocompromised? 



We suggest that the decision to perform a bronchoscopy or 

bronchoalveolar lavage should be individualized. Bronchoscopy with 

BAL will be useful even in a clinically unstable patient if the patient is 

at risk for infection with multiple opportunistic pathogens and an 

experienced team is available to perform the procedure. 

In general, the more immunocompromised the host, the greater the 

potential benefit of performing bronchoscopy with BAL. 

Question 6: 

When should bronchoscopy with bronchoalveolar lavage be performed in hospitalized patients with CAP who 

are immunocompromised? 



Question 7: 

What microbiologic studies can be done with BAL 

fluid from hospitalized patients with CAP who are 

immunocompromised?



We suggest that microbiological studies in bronchoalveolar lavage 

should be ordered according to the presence of risk factors for particular 

pathogens. 

In some institutions a fixed panel of tests is routinely performed on BAL 

from immunocompromised patients with CAP. 

In other institutions, the tests are ordered considering the presence of 

clinical, radiographic, and immunologic risk factors for specific 

organisms. 

Question 7: 

What microbiologic studies can be done with BAL fluid from hospitalized patients with CAP who are 

immunocompromised?







Question 8: 

What empirical therapy should be started in

hospitalized patients with CAP who are

immunocompromised? 



We suggest that immunocompromised patients without any additional 

risk factors for drug-resistant bacteria can receive initial empirical 

therapy targeting only the core respiratory pathogens.

Additional empirical treatment beyond the core respiratory pathogens 

should be considered according to the presence of risk factors for drug-

resistant or opportunistic pathogens

Question 8: 

What empirical therapy should be started in hospitalized patients with CAP who are

immunocompromised? 



Question 9: 

In which patients with CAP who are 

immunocompromised should empirical therapy be 

extended beyond the core respiratory pathogens? 



We suggest to extend empirical therapy beyond core respiratory 

pathogens when (1) risk factors for drugresistant organisms or 

opportunistic pathogens are present and (2) the delay in empirical 

antimicrobial therapy will place the patient at increased risk of mortality.

Empirical therapy beyond core respiratory pathogens may not be

necessary if the patient is clinically stable and the local setting allows for 

rapid microbiologic diagnostic tests.

Question 9: 

In which patients with CAP who are immunocompromised should empirical therapy be extended beyond 

the core respiratory pathogens? 



Question 10: 

What role does the severity of pneumonia play in the 

selection of initial empirical therapy?



We suggest that the presence of severe pneumonia can be used as an 

indication to start empirical therapy for resistant gram-positive and 

gram-negative organisms, followed by rapid deescalation if no 

multidrug-resistant pathogen is identified.

Question 10: 

What role does the severity of pneumonia play in the selection of initial empirical therapy?



The impact of severe pneumonia on empirical therapy is the critical 

need to start early with an appropriate antimicrobial therapy, because an 

initial inadequate antibiotic spectrum has been identified as an

independent risk factor for mortality in CAP. 

The presence of severe pneumonia or pneumonia requiring ICU care 

can be used as a threshold to start empirical therapy for resistant gram

positive organisms (eg, MRSA) and resistant gram negative organisms 

(eg, Pseudomonas). 

Question 10: 

What role does the severity of pneumonia play in the selection of initial empirical therapy?



Question 11: 

In which immunocompromised patients should the 

initial empirical therapy be extended to cover the 

possibility of CAP due to MRSA?



We suggest that initial empirical therapy to cover for MRSA should be 

started in patients with a history of colonization or infection with 

MRSA in the previous 12 months.

Vancomycin or linezolid are the first line for initial empirical therapy. 

Question 11: 

In which immunocompromised patients should the initial empirical therapy be extended to cover the 

possibility of CAP due to MRSA?



In regions with a high prevalence of MRSA, some members of the 

panel will start empirical anti-MRSA therapy in patients requiring ICU 

admission.

A negative MRSA result by nasal polymerase chain reaction (PCR), 

absence of gram-positive cocci in clusters on Gram’s staining, and a 

negative MRSA respiratory culture can be used to deescalate anti-

MRSA therapy. 

Question 11: 

In which immunocompromised patients should the initial empirical therapy be extended to cover the 

possibility of CAP due to MRSA?



Question 12: 

In which immunocompromised patients should the initial 

empirical therapy be extended to cover the possibility of

CAP due to drug-resistant gram negative bacilli, including 

Pseudomonas aeruginosa?



We suggest that initial empirical therapy for immunocompromised 

patients should cover resistant gram-negative bacilli, including 

Pseudomonas aeruginosa, if there is a history of colonization or 

infection with a resistant gram-negative bacilli in the prior 12 months, 

previous hospitalization with exposure to broad-spectrum antibiotics, 

the presence of a tracheostomy, neutropenia, or a history of pulmonary 

comorbidity.

Question 12: 

In which immunocompromised patients should the initial empirical therapy be extended to cover the 

possibility of CAP due to drug-resistant gram negative bacilli, including Pseudomonas aeruginosa?



Patients with any of these risk factors should be considered for initial 

empirical therapy against resistant gram-negative bacilli including 

P.aeruginosa. 

b-Lactam antibiotics with activity against P aeruginosa, such as 

piperacillin/tazobactam or a carbapenem, should be used as core therapy. 

However, ceftazidime, which has no reliable activity against 

S.pneumoniae, should not be used as monotherapy.

Question 12: 

In which immunocompromised patients should the initial empirical therapy be extended to cover the 

possibility of CAP due to drug-resistant gram negative bacilli, including Pseudomonas aeruginosa?



Question 13: 

In which immunocompromised patients should the initial 

empirical therapy be extended to cover the possibility of 

CAP due to multidrug-resistant (MDR) gram-negative 

bacilli? 



We suggest that in patients with a recent history of colonization or 

infection with MDR gram-negative bacilli, the initial empirical therapy 

should cover the possibility of infection due to the colonizing MDR 

gramnegative bacilli. 

In patients with a recent history of colonization or infection with MDR 

gram-negative bacilli such as extended-spectrum b-lactamase-producing 

Enterobacteriaceae, carbapenemase-producing Enterobacteriaceae, MDR 

Pseudomonas, or MDR Acinetobacter, the initial empirical therapy should 

cover the possibility of infection with the colonizing MDR gram-negative 

bacilli.

Question 13: 

In which immunocompromised patients should the initial empirical therapy be extended to cover the 

possibility of CAP due to multidrug-resistant (MDR) gram-negative bacilli? 



 A knowledge of the local susceptibility profile for gram-negative bacilli and the most 

recent susceptibility profile of the colonizing MDR gram-negative bacilli will help in the 

selection of empirical therapy for these organisms with difficult-to-treat resistance. 

 For empirical therapy of MDR gram-negative bacilli, b-lactam antibiotics such as 

piperacillin-tazobactam or imipenem may have to be changed to newer b-lactam 

antibiotics that have better activity against some of the MDR bacteria. 

 In these patients, consideration should be given to the addition of ceftazidime/avibactam, 

ceftolozane/tazobactam, or meropenem/vaborbactam. 

 Adding a polymyxin such as colistin to a traditional b-lactam is a possibility when other 

agents are not available. 

Question 13: 

In which immunocompromised patients should the initial empirical therapy be extended to cover the 

possibility of CAP due to multidrug-resistant (MDR) gram-negative bacilli? 



Question 14: 

In which immunocompromised patients should the initial 

empirical therapy be extended to cover the possibility of 

CAP due to Pneumocystis jirovecii pneumonia (PCP)? 



We suggest initial empirical therapy should be extended to cover the 

possibility of PCP in patients with diffuse, bilateral, interstitial infiltrates 

or alveolar opacities and who are not receiving PCP prophylaxis, and 

those who are either 

(1) HIV hosts who is newly diagnosed, or not on antiretroviral therapy, 

or with CD4 counts less than 200 cells/mL (or a percentage lower than 

14%) or 

(2) non- HIV hosts with severely impaired cell-mediated immunity (eg, 

taking glucocorticoids with cytotoxic agents). 

Question 14: 

In which immunocompromised patients should the initial empirical therapy be extended to cover the 

possibility of CAP due to Pneumocystis jirovecii pneumonia (PCP)? 



In these patients we suggest the addition of trimethoprim-

sulfamethoxazole (TMP-SMX) to the initial regimen. 

The dose of TMP-SMX is the same for PCP in the HIV-infected patient 

and PCP in the immunocompromised non-HIV-infected patient. 

Adjunctive glucocorticoids are recommended for HIVinfected patients 

with room air PaO2 < 70 mm Hg and/ or an alveolar-arterial (A-a) 

oxygen gradient ≥ 35 mm Hg.

Corticosteroids are not beneficial in HIVnegative patients with PCP.

Question 14: 

In which immunocompromised patients should the initial empirical therapy be extended to cover the 

possibility of CAP due to Pneumocystis jirovecii pneumonia (PCP)? 



Question 15: 

In which immunocompromised patients should the initial 

empirical therapy be extended to cover the possibility of 

CAP due to Aspergillus? 



We suggest that empirical therapy should cover the possibility of 

pneumonia due to filamentous fungi such as Aspergillus in patients with 

cancer and chemotherapy with severe and prolonged neutropenia and a 

radiographic nodular pattern surrounded by a halo of ground-glass 

attenuation and/or cavitation. 

Question 15: 

In which immunocompromised patients should the initial empirical therapy be extended to cover the 

possibility of CAP due to Aspergillus? 



Voriconazole is considered the first-line treatment for patients with 

documented invasive aspergillosis, but we do not suggest empirical 

voriconazole because these patients are also at risk for other filamentous 

fungi resistant to voriconazole (eg, those causing mucormycosis).

In these patients we suggest empirical therapy with liposomal 

amphotericin at dosages of 5 to 7.5 mg/kg daily. 

In patients intolerant to amphotericin, empirical therapy with 

isavuconazole at an initial dosage of 200 mg every 8 h can be used as an 

alternative. 

Question 15: 

In which immunocompromised patients should the initial empirical therapy be extended to cover the 

possibility of CAP due to Aspergillus? 



Patients treated with tumor necrosis factor (TNF) inhibitors, such as 

etanercept, infliximab, or adalimumab, are also at risk of fungal 

pneumonia.

In these patients we suggest an aggressive diagnostic workup, and treat if 

a fungus is identified. 

In the treatment of these patients it is important to discontinue the use of 

the anti-TNF drug at the time of diagnosis of pneumonia to improve the 

level of immunity of the patient.

Question 15: 

In which immunocompromised patients should the initial empirical therapy be extended to cover the 

possibility of CAP due to Aspergillus? 



Question 16: 

In which immunocompromised patients should the initial 

empirical therapy be extended to cover the possibility of 

CAP due to Mucorales? 



We suggest that empirical therapy should cover the possibility of 

pneumonia due to filamentous fungi such as Mucorales in patients with 

cancer and chemotherapy with severe and prolonged neutropenia and a 

radiographic nodular pattern, or a reverse halo sign, or pleural effusion. 

Question 16: 

In which immunocompromised patients should the initial empirical therapy be extended to cover the 

possibility of CAP due to Mucorales? 



Empirical therapy for Mucorales is especially important when fungal infection 

is suspected in a patient receiving voriconazole antifungal prophylaxis. 

 In these patients we suggest liposomal amphotericin as part of the initial 

empirical regimen at dosages of 5 to 7.5 mg/kg daily.48 

 In patients intolerant to amphotericin, empirical therapy with isavuconazole at 

an initial dosage of 200 mg every 8 h can be used as an alternative.

Voriconazole does not cover mucormycosis, and therefore it is not suggested as 

initial empirical therapy.

Question 16: 

In which immunocompromised patients should the initial empirical therapy be extended to cover the 

possibility of CAP due to Mucorales? 



Question 17: 

In which immunocompromised patients should the initial 

empirical therapy be extended to cover the possibility of 

CAP due to Nocardia? 



We suggest that empirical therapy should include the possibility of Nocardia

infection in patients with heart, lung, liver, or hematopoietic stem cell 

transplant with pneumonia and evidence for a lung or brain abscess, and who 

have not been receiving prophylaxis with TMP-SMX. 

 In these patients we suggest the addition of TMP-SMX to the initial empirical 

therapy at a dosage of 15 mg/kg/ d of the trimethoprim component IV in three 

or four divided doses.

 If TMP-SMX is contraindicated, linezolid also has excellent activity and can be 

considered for empirical therapy until susceptibilities are known.

Question 17: 

In which immunocompromised patients should the initial empirical therapy be extended to cover the 

possibility of CAP due to Nocardia? 



Question 18 : 

In which immunocompromised patients should the initial 

empirical therapy be extended to cover the possibility of 

CAP due to cytomegalovirus? 



We suggest that empirical therapy be extended to cover the possibility of 

CAP due to cytomegalovirus in patients with bilateral interstitial pneumonia 

after a recent lung transplant or hematopoietic stem cell transplant.

 In these patients we suggest the addition of ganciclovir to the initial regimen 

at a dosage of 5 mg/kg IV every 12 h, with dose adjustment for renal 

dysfunction. 

Question 18 : 

In which immunocompromised patients should the initial empirical therapy be extended to cover the 

possibility of CAP due to cytomegalovirus? 



Elevated plasma cytomegalovirus (CMV) viral loads are frequent in patients 

with CMV pneumonitis, but this finding alone is not sufficient for diagnosis.

 In lung transplant recipients, CMV PCR viral load in BAL is a superior 

diagnostic tool than plasma CMV viral load.

Question 18 : 

In which immunocompromised patients should the initial empirical therapy be extended to cover the 

possibility of CAP due to cytomegalovirus? 



Question 19 : 

In which immunocompromised patients should the initial 

empirical therapy be extended to cover the possibility of 

CAP due to varicella-zoster virus? 



We suggest that empirical therapy be extended to cover the possibility of 

CAP due to varicella-zoster virus in patients with bilateral reticulonodular

infiltrates who also have a vesicular rash. 

 In these patients we suggest the addition of IV acyclovir, 10 to 15 mg/kg IV 

every 8 h, to the initial empirical regimen.

Question 19 : 

In which immunocompromised patients should the initial empirical therapy be extended to cover the 

possibility of CAP due to varicella-zoster virus? 



Question 20: 

In which immunocompromised patients should the initial 

empirical therapy be extended to cover the possibility of 

CAP due to Mycobacterium tuberculosis?



We suggest not to start empirical therapy to cover the possibility of CAP due 

to Mycobacterium TB. 

Pulmonary infections due to mycobacteria, such as TB, are common in 

patients treated with TNF inhibitors and patients with long-term high-dose 

steroids. 

But in the case of suspected mycobacterial pneumonia we do not suggest 

treating the patient with empirical therapy. We suggest carrying out the 

indicated microbiologic studies and beginning treatment once the pathogen 

has been identified.

Question 20: 

In which immunocompromised patients should the initial empirical therapy be extended to cover the 

possibility of CAP due to Mycobacterium tuberculosis?



We think that in these patients the risk-to-benefit ratio of expanding empirical 

therapy with multiple mycobacterial drugs, vs waiting to define which patients 

have a mycobacterial infection, is in favor of waiting for microbiologic results 

and treating them specifically. 

An exception to this approach would be in patients with HIV infection with a 

history of recent exposure, who have other clinical findings and radiographic 

features compatible with TB infection, and who present with severe CAP. 

 In these patients we will start empirical therapy for TB pending microbiologic 

workup.

Question 20: 

In which immunocompromised patients should the initial empirical therapy be extended to cover the 

possibility of CAP due to Mycobacterium tuberculosis?



Question 21: 

In which immunocompromised patients should the initial 

empirical therapy be extended to cover the possibility of 

CAP due to parasites?



We suggest not to start empirical therapy to cover CAP due to parasites. 

Parasites that can produce CAP in the immunocompromised host include 

Strongyloides stercoralis and Toxoplasma gondii. 

Question 21: 

In which immunocompromised patients should the initial empirical therapy be extended to cover the 

possibility of CAP due to parasites?



Pneumonia in patients with Strongyloides hyperinfection syndrome may be due 

to invasion of lung tissue by the filariform larvae or with gram-negative 

bacteremia secondary to seeding of the blood from the GI tract. 

Patients at risk of Strongyloides hyperinfection syndrome include those with 

solid organ transplantation, hematopoietic stem cell transplantation, or patients 

with high and prolonged dosages of corticosteroids (eg, prednisone ≥ 20 mg/d, or 

its equivalent, for longer than 1 month) in combination with cytotoxic agents. 

Therapy with ivermectin is recommended for patients with hyperinfection

syndrome. 

Question 21: 

In which immunocompromised patients should the initial empirical therapy be extended to cover the 

possibility of CAP due to parasites?



Toxoplasma pneumonia occurs due to reactivation of latent infection in 

(1) patients with HIV infection that is newly diagnosed, and not undergoing 

antiretroviral therapy or with CD4 counts less than 100 cells/mL; 

or (2) patients with defects in cell-mediated immunity due to high and prolonged 

doses of corticosteroids in combination with cytotoxic agents. 

Therapy with pyrimethamine and sulfadiazine is recommended for patients with 

Toxoplasma pneumonia.

Question 21: 

In which immunocompromised patients should the initial empirical therapy be extended to cover the 

possibility of CAP due to parasites?
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