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mortality. When an immunocompromised host presents with 
radiographic infiltrates, the clinician faces a broad differential 
diagnosis which includes infectious and non-infectious pro-
cesses. Furthermore, the radiographic findings can be, in many 
cases, nonspecific and some of the most common aetiologies 
may have overlapping clinical and imaging features.

Over the last two decades, scientific evidence has brought 
to the table different important questions. Firstly, an aggres-
sive diagnostic approach to identify the underlying cause 
of the disease is necessary, as diagnostic delay increases the 
risk of mortality. Secondly, the evaluation of these infiltrates 
usually requires a bronchoscopy. This technique allows an 
adequate and certain identification of many aetiologies, and 
usually aids in excluding infectious agents even if the proce-
dure is otherwise unrevealing. Thirdly, the early use of com-
puted tomography (CT) scanning commonly demonstrates 
lesions that are missed by simple chest radiography. Despite 
these improvements in the diagnostic tools, initial therapeu-
tic interventions include the use of broad-spectrum antibiotics 
and other anti-infectives (antiviral and antifungal treatments) 
in order to ensure that patients are receiving the appropriate 
therapy [1]. With the microbiological results of these invasive 
techniques, the treatments are then adjusted. Frustratingly, 
the outcomes in immunocompromised patients with radio-
graphic lung infiltrates are still poor. Many original and review 
articles have focused on the management of this condition. 
The present review attempts to provide a comprehensive and 
systematic picture of the current knowledge and an integrated 
approach to these challenging patients.

DIFFERENTIAL DIAGNOSIS

Immunocompromised patients show a wide variety of lung 
insults. Infections are the most common cause of both acute and 
chronic lung diseases in these patients, but many other non-in-
fectious conditions affecting the lungs must be considered. The 
clinical presentation of these non-infectious conditions often 
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ABSTRACT

Patients with a compromised immune system suffer a 
wide variety of insults. Pulmonary complications remain a 
major cause of both morbidity and mortality in immunocom-
promised patients. When such individuals present with radio-
graphic infiltrates, the clinician faces a diagnostic challenge. 
The differential diagnosis in this setting is broad and includes 
both infectious and non-infectious conditions. Evaluation of 
the immunocompromised host with diffuse pulmonary infil-
trates can be difficult, frustrating, and time-consuming. This 
common and serious problem results in significant morbidity 
and mortality, approaching 90%. Infections are the most com-
mon causes of both acute and chronic lung diseases leading to 
respiratory failure. Non-invasive diagnostic methods for evalu-
ation are often of little value, and an invasive procedure (such 
as bronchoalveolar lavage, transbronchial biopsy or even open 
lung biopsy) is therefore performed to obtain a microbiologic 
and histologic diagnosis. Bronchoscopy allows certain identi-
fication of some aetiologies, and often allows the exclusion of 
infectious agents. Early use of computed tomography scan-
ning is able to demonstrate lesions missed by conventional 
chest X-ray. However, even when a specific diagnosis is made, 
it might not impact patient’s overall survival and outcomes.

Keywords: Immunosuppressed host; opportunistic infections; pneumonia; 
acute respiratory failure.

INTRODUCTION

Patients with a compromised immune system suffer a 
wide range of lung diseases. In this subpopulation, pulmonary 
complications remain a major cause of both morbidity and 
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the pathologist cannot make a definitive diagnosis, which result 
in non-specific diagnoses such as ‘’diffuse alveolar damage’’, or 
‘’interstitial pneumonitis and fibrosis’’. Several series of trans-
bronchial lung biopsies, bronchoalveolar lavage (BAL), and even 
open lung biopsies resulted in similar failure rates (15-30%) in 
reaching a definitive diagnosis. Yet even when a specific diagno-
sis is made, it may not necessarily improve the outcome and sur-
vival. The mortality rate varies between 15 and 90%, depending 
on the underlying disease, the severity of lung involvement, and 
the degree of impairment of the host immunity.

Interstitial and alveolar parenchymal lung changes are 
two of the most common and serious complications in this 
group of patients. The morbidity rate reaches 50% and up to 
90% if endotracheal intubation and mechanical ventilation are 
necessary. Opportunistic and bacterial infections are common 
causes of pulmonary infiltrates, and must be distinguished 
from other conditions such as drug reactions, volume over-
load, pulmonary haemorrhage, and malignant diseases. An 
accurate and prompt diagnosis of potentially treatable causes 
can be lifesaving. Non-invasive diagnostic methods for eval-
uation are often of poor value, and invasive procedures (such 
as BAL, transbronchial biopsy or even open lung biopsy) are 
therefore performed to obtain a histological diagnosis [3]. 
Nevertheless, narrowing the diagnostic alternatives should 
minimize the need for risky, costly, and possibly unnecessary 
diagnostic and therapeutic interventions. The differential di-
agnosis of pulmonary infiltrates in the immunocompromised 
host is summarized and shown in Table 1.

mimics an infectious presentation, thus causing diagnostic di-
lemmas. The spectrum of non-infectious lung injuries in the 
immunosuppressed host includes interstitial oedema, interstitial 
fibrosis, diffuse idiopathic pneumonia, acute respiratory distress 
syndrome, and obliterative bronchiolitis [2]. Occasionally, alve-
olar haemorrhage may be present as a secondary complication. 
Other conditions such as sepsis, irradiation, graft rejection, rep-
erfusion injury, graft-versus-host disease (GVHD), and chemo-
therapeutic agents and other drug reactions such as biological 
treatments are also included in the differential diagnosis (Figure 
1). These conditions most often present as diffuse pulmonary 
infiltrates on chest radiograph. Thus, establishing a specific diag-
nosis and determining the specific aetiology is usually problem-
atic. From a pragmatic standpoint, excluding infectious causes is 
the principal aim of the diagnostic work algorithm. The expan-
sion of modern microbiological diagnostic techniques based on 
the detection of genetic products of microorganisms, or their 
proteins and metabolites, has managed to improve the diag-
nostic accuracy when facing immunosuppressed patients with 
pulmonary infiltrates.

The evaluation of the immunocompromised host with 
diffuse pulmonary infiltrates can be difficult, frustrating, and 
time-consuming. This common but serious problem results in 
significant morbidity and mortality, approaching 90% of pa-
tients between both. It is estimated that the lungs are involved 
in at least 75% of immunocompromised patients with any com-
plication. At autopsy, over 90% of these patients present histo-
logical pulmonary affectation. However, in 15% of cases even 

Figure 1 Spectrum of lung lesions in the immunosuppressed host

ARDS: Adult Respiratory Distress Syndrome; BOOP: bronchiolitis obliterans with organizing pneumonia; GVHD: Graft versus host 
disease; QT: Chemotherapy; RT: Radiotherapy; . Modified and adapted from reference 2



Etiology, diagnosis, and management of pneumonia in immunosuppressed patientsM. Salavert Lletí, et al.

Rev Esp Quimioter 2022; 35 (Suppl. 1): 89-96 91

risk of opportunistic lung infections (such as those of tumour 
necrosis factor-α [TNFα] inhibitors and risk of mycobacterial 
disease, endemic fungi and Legionella pneumophila; or an-
ti-CD20 drugs and mycobacterial disease, CMV pneumonitis 
and PJP). Common infections in otherwise healthy individ-
uals should not be forgotten as they can cause infection in 
immunocompromised hosts. Opportunistic lung infections 
are a major cause of morbidity and mortality in patients who 
are immunocompromised by non-treated HIV infection, hae-
matological malignancies, aplastic anaemia or chemotherapy 
treatment, as well as those recipients of solid organ or stem 
cell transplants. Opportunistic infections can also hinder the 
treatment with new biological therapies for inflammatory or 
immune-mediated conditions. Expert clinical assessment, early 
diagnosis, and aggressive treatment are required for a positive 
outcome. CT is more sensitive than thorax radiography in or-
der to define the predominant pattern(s) of lung involvement. 
When combined with knowledge of the patient’s immune sta-
tus (loss of T-cell- or antibody-mediated immunity, or defects 
in neutrophil-mediated immunity), it often identifies the most 
likely pathogens. 

Several recent review articles provide a concise overview 
and focus of the most common opportunistic lung infections 
in immunosuppressed patients [7-10].

IMAGING TECHNIQUES IN THE DIAGNOSIS 
OF PULMONARY ALTERATIONS IN 
IMMUNOCOMPROMISED PATIENTS

CT thorax scans are preferred over chest X-rays to define 
the radiological pattern of disease in immunocompromised 
hosts. Chest CT and the microbiological analysis of biologic 

OPPORTUNISTIC LUNG INFECTIONS

Opportunistic infections are a major cause of morbidity 
and mortality in severely immunocompromised patients, such 
as those under chemotherapy or biological therapies, those with 
haematological malignancy, aplastic anaemia or advanced and 
untreated HIV infection, or recipients of solid organ or stem 
cell transplantation. The type and degree of the immune de-
fect dictates the profile of potential opportunistic pathogens; 
T-cell-mediated defects increase the risk of viral (cytomegalovi-
rus [CMV], respiratory viruses) and Pneumocystis jirovecii (PJ) in-
fections, whereas neutrophil defects are associated with bacteri-
al pneumonia and invasive aspergillosis. However, patients often 
have combined immune defects, and a wide range of other op-
portunistic infections can cause pneumonia [4-6]. Importantly, 
conventional non-opportunistic pathogens are frequently found 
in immunocompromised hosts and should not be overlooked. 
The radiological pattern of disease (best assessed by CT scan) 
and the onset speed help identify the likely pathogen(s); this can 
then be supported by targeted investigation including the early 
use of bronchoscopy in selected patients. Rapid and expert clin-
ical assessment can identify the most likely pathogens, allowing 
timely appropriate therapy.

Opportunistic infections occur when the loss of ade-
quate innate or adaptive immune responses allows a normally 
low-virulent organism to cause infection. The type and degree 
of the immune defect dictate the profile of potential oppor-
tunistic pathogens. For example, prolonged high-dose gluco-
corticoids (>20 mg/day for >21 days) and calcineurin inhib-
itors predispose to Pneumocystis jirovecii pneumonia (PJP); 
biological agents prescribed for immuno-mediated diseases 
are associated with specific immune defects that increase the 

INFECTIOUS NON-INFECTIOUS

Viral

CMV, RSV, Influenza, PIV, ADV, SARS-COV-2, HSV, VZV, HHV6

Fungal

Molds (Aspergillus, breakthrough IFI such as Fusarium, Mucor, Scedosporium, Lomentospora)

Yeasts (Pneumocystis jirovecii, Cryptococcus and emerging yeasts)

Dimorphic fungi (endemic mycoses)

Bacterial

GNB, GPB, Nocardia, mycobacteria

Protozoa and parasites

Toxoplasma, Strongyloides, Paragonimus, geohelminths

Alveolar haemorrhage

ARDS

Acute GVHD

Heart failure

Pulmonary / fat embolism

Hyperleukocyte syndromes

Lymphoma

Aspiration

BOOP

Idiopathic pneumonia or chemotherapy drug toxicity

Other causes

Table 1  Differential diagnosis of pulmonary infiltrates in the immunocompromised host

ADV: adenovirus; ARDS: Adult Respiratory Distress Syndrome; BOOP: bronchiolitis obliterans with organizing pneumonia; CMV: cytomegalovirus; GNB: gram-
negative bacteria; GPB: gram-positive bacteria; GVHD: Graft versus host disease; HHV6: human herpes virus-6; HSV: herpes simplex virus; IFI: invasive fungal 
infection; PIV: parainfluenza virus; RSV: respiratory syncytial virus; VZV: varicella-zoster virus.
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presenting with a radiologic expression similar to alveolar 
damage, oedema, or haemorrhage.

In a didactic and summarized way, the main key pulmo-
nary radiological findings that can be found in the differential 
diagnosis of infectious and non-infectious causes of pulmo-
nary infiltrates are the following [11]:

• Nodes and masses (infections, pulmonary infiltration due 
to hematologic neoplasms, secondary neoplasms)

• Cavitations (fungal, mycobacterial, and bacterial infections, 
lymphoma, histiocytosis, etc.)

• Areas of attenuation in ground glass, consolidations, or 
opacities (infections, disease non-infectious complications, 
non-infectious complications secondary to treatment)

• Budding tree images (these images represent bronchioles 
filled with mucous, liquid or pus. They usually correspond 
to an infectious bronchiolitis that can be due to many dif-
ferent microorganisms)

• Bronchial wall thickening (it can be due to unspecific res-
piratory infection, smoking, bronchiolitis obliterans, lym-
phoid infiltration, or other bronchial conditions)

• Peri-lymphatic interstitial thickening

• Obstructive bronchial lesions

• Air entrapment areas

• Pulmonary fibrosis (it can be secondary to distress, toxicity 
of chemotherapy, infection, or radiotherapy, or correspond 
to an unclassifiable interstitial pneumonia or to a graft-
versus-host disease (GVHD)-related pleuro-parenchyma-
tous fibroelastosis)

• Bronchial dilations (they can be seen in a transitory way 
in the sinus of infectious consolidations and in organizing 
pneumonia; irreversible dilations [bronchiectasis] in areas 
of air entrapment are a characteristic finding of bronchi-
olitis obliterans unlike those observed in areas of fibrosis 
due to traction) 

• Interstitial pulmonary emphysema -air leak syndrome- (it is 
a typical complication of advanced post-HPT bronchiolitis 
obliterans and a marker of poor prognosis)

• Spontaneous pneumothorax

• Pulmonary cysts (small cysts in the upper fields can corre-
spond to pneumatoceles due to infection by PJ; bilateral 
cysts, isolated or associated with nodes and lymphadenop-
athies should make us think of the possibility of a pulmo-
nary disease due light chains deposit disease in patients 
with multiple myeloma or macroglobulinemia and obstruc-
tive functional pattern)

Regarding the follow-up of pulmonary lesions, periodical 
repetition of HCRT scan is recommended in patients with fever 
and documented infection until resolution of the findings:

In cases of good clinical response, it is possible to wait for 
several weeks and even for 1 or 2 months (the estimated res-
olution time of the findings). During the first week of treat-
ment, worsening of IFI lesions is not usually related to a poorer 

specimens are the first line diagnostic tools in immunosup-
pressed hosts. Sometimes, invasive methods are also mandato-
ry. Image interpretation requires a complete assessment of the 
often-complex clinical context. Some key clinical and radiolog-
ical aspects make it possible to orient the diagnosis correctly 
and to understand the current role of CT in the therapeutic 
strategy. Performing chest CTs in immunosuppressed patients 
pursues two objectives: early detection of lesions requiring ur-
gent treatment not visible in the chest X-rays, and better char-
acterization of findings to outline diagnostic and therapeutic 
possibilities. Reconstructions with slice thickness <1.5 mm of 
high-resolution computed tomography (HRCT) are required 
since many of the pulmonary complications present with in-
terstitial patterns.

Therefore, chest HRCT plays a fundamental role. It must be 
urgently performed if there are clinical signs of severity in the 
first 24h, or in the absence of a response to antibiotics therapy 
in 72-96h, when invasive fungal infections (IFI) must be con-
sidered to initiate early antifungal treatment, a determinant 
prognostic factor. In patients clinically classified as being in 
high risk of IFI, antifungal drugs must be empirically adminis-
tered. However, in lower risk subgroups, therapeutic delay can 
be acceptable in cases of very likely clinical manifestations or 
early positive specific infection biomarkers, which reduces the 
high costs and toxicity of these drugs. Serum galactomannan 
antigen test and beta-D- glucan detection are the fungal bio-
markers usually used, and the chest HRCT is early performed 
early. However, galactomannan, a component of the Aspergil-
lus cell membrane, is falling into disuse as a fungal biomark-
er due to its diminished sensitivity associated to antifungal 
prophylaxis strategy. In patients under antifungal prophylaxis, 
the galactomannan antigen test is more profitable when per-
formed in BAL. The performance of a HRCT scan becomes even 
more important as an urgent diagnostic test that allows early 
antifungal therapy when IFI-compatible lesions are visualized. 
In addition, it can suggest other possible aetiologies and guide 
the acquisition of BAL through bronchoscopy, thus speeding 
up the diagnosis of germs not covered by the initial empirical 
therapy. In other respiratory manifestations HRCT is also nec-
essary to identify and characterize non-infectious complica-
tions, relapse, and secondary neoplasms that can go unnoticed 
in radiographic tests or show similar patterns.

When studying the HRCT of an immunocompromised pa-
tient, a complete knowledge of the clinical context and the 
underlying condition, treatment, and complications is crucial. 
Treatment-induced non-infectious pulmonary complications 
(aggressive chemotherapy and, in certain cases, solid organ 
or hematopoietic precursors transplantation [SOT or HPT]) are 
also frequent and determine prognosis. Pulmonary tumour 
disease includes infiltration due to haematological or met-
astatic solid neoplasms, primary pulmonary neoplasm, and 
post-transplantation lymphoma. Chemotherapeutic drugs do 
not only depress immune function, but some of them are re-
sponsible for pulmonary toxicity. It can be suspected by the ra-
diologic pattern and its temporal relation with the treatment. 
Other therapeutic agents can cause respiratory failure, often 
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patients with a deficient immune system has recently risen up 
to a third of all intensive care unit (ICU) admissions. Immu-
nocompromised patients include patients receiving long-term 
(> 3 months) or high-dose (> 0.5 mg/kg/day) steroids or other 
immunosuppressant drugs, SOT recipients, patients with solid 
tumours requiring chemotherapy in the last 5 years, or with 
haematological malignancies independently of its diagnosis 
and therapeutic strategies, as well as patients with primary 
immune deficiencies (PID). In the last two decades, ICU admis-
sions of patients with HIV/AIDS infection and severe infectious 
pulmonary lesions have largely decreased due to the extension 
of effective and early antiretroviral treatment. Other factors 
contributing to this trend include the increased aggressiveness 
and duration of cancer treatments, greater use of organ and 
hematopoietic cell transplantation, and introduction of steroid 
sparing agents for the treatment of autoimmune and autoin-
flammatory diseases. Thus, a large number of patients are now 
expected to live for many years with immune deficiencies that 
put them at risk for severe infections. 

Severe respiratory infections are the leading reason for 
ICU admission in immunocompromised patients [14], who are 
at risk for hypoxemic acute respiratory failure (ARF) and sepsis. 
Life-supporting interventions must be implemented simulta-
neously to investigations directed to identify the cause of the 
pulmonary involvement (Figure 2). In these patients, lack of 
definite aetiological diagnosis is related to increased mortality 
rates. Moreover, specific pathogen identification is crucial for 
antimicrobial stewardship. However, the aetiological diagnosis 
can be extremely challenging, as the effects of the infection 

evolution (paradoxical response). Moreover, in all infections, 
immune-reconstitution syndrome (IRS) must be conveniently 
recognized so as not to be taken as an absence of response. 
IRS is expressed as an inflammatory exacerbation secondary to 
neutrophil recovery or to the withdrawal of immunosuppres-
sant therapy which, in turn, translates into clinical worsening 
and lesion growth.

Suspecting a lack of response (due to clinical and/or radio-
graphic findings worsening), it is important to repeat the diag-
nostic tests to rule out initially unidentified mixed infections or 
other underlying or de novo processes that involve serious pul-
monary complications (such as bronchiolitis obliterans, GVHD, 
idiopathic pneumonia syndrome, or interstitial lung disease) 
[12].

In immunosuppressed patients, thorax HRCT scanning 
aids in the differential diagnosis of infectious and non-infec-
tious pulmonary complications by integrating image findings 
and clinical data. Furthermore, it needs to be promptly per-
formed in cases of acute clinical symptoms and suspicion of 
IFI. It will allow the assessment of treatment response, detec-
tion of malignancy, and optimization of BAL or lung biopsy 
sampling [13].

MANAGEMENT OF THE SEVERELY 
IMMUNOCOMPROMISED CRITICALLY ILL PATIENT

A large group of severely ill immunocompromised pa-
tients become critically ill patients. The proportion of critical 

Figure 2  Strategic planning for treatment of pneumonia in immunocompromised 
patients

FOB: fibreoptic bronchoscopy; IMV: invasive mechanical ventilation; NIMV:  Noninvasive mechanical ventilation; PK/PD: 
pharmacokinetics/pharmacodynamics.
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documented infections. Pulmonary side-effects from cytotoxic 
drugs, radiotherapy or pulmonary involvement by the underly-
ing malignancy should be included into differential diagnosis 
and eventually be clarified by invasive diagnostic procedures.

The basic rules described in certain reference publications 
[8] provide a helpful guidance for determining the cause of 
pulmonary infiltrates and selecting appropriate diagnostic 
strategies. In immunocompromised patients with ARF, the first 
step in the aetiological evaluation is an accurate clinical as-
sessment. The authors of this review advocate the use of the 
mnemonic DIRECT (Table 2) based on the following data: days 
since respiratory symptoms onset, type of immunodeficiency, 
radiographic pattern, experience of the assessing clinician, 
clinical findings, and high-resolution computed tomography 
(HRCT) findings. Most of these variables are easily evaluated 
at the bedside, and their analysis usually restricts the number 
of possible aetiologies to two or three. Additional invasive and 
non-invasive investigations should be performed as needed. 
The diagnostic strategy should be tailored to the pretest prob-
ability of the disease being sought. Importantly, the indications 
of FOB/BAL are changing to avoid exposing patients to unnec-
essary potential adverse events. When FOB/BAL is considered 
as mandatory, it should be performed under optimal monitor-
ing and high-flow oxygen therapy should be used to correct 
hypoxemia. The risk for intubation should be assessed carefully 
as it is associated with higher mortality. The introduction of 
non-invasive tests, notably those based on next-generation 
sequencing (NGS), transcriptomics, and proteomics, may re-
duce the need for FOB/BAL.

Pre-emptive treatment with mold-active systemic anti-
fungal agents improves clinical outcomes, while other micro-
organisms are preferably treated only when microbiologically 
documented. High-dose trimethoprim/sulfamethoxazole is the 
first-choice agent for the treatment of PJP. CMV pneumonia 
is treated primarily with ganciclovir or foscarnet in most pa-

combine with those of the underlying disease and treatments 
to create extraordinarily complex clinical pictures. 

In addition, some patients have more than one concur-
rent infection, and others have non-infectious causes of ARF 
that mimic infection. Furthermore, fibreoptic bronchoscopy and 
bronchoalveolar lavage (FOB/BAL) are commonly used for di-
agnosis [15], but may cause further respiratory deterioration in 
patients with hypoxemia. The development of non-invasive di-
agnostic tests with high sensitivity and specificity (e.g., on blood, 
plasma, sputum, urine, or nasal swabs) has obviated the need for 
FOB/BAL in some patients. The utility of these non-invasive tests 
is being evaluated, and will hopefully provide clinicians with ad-
ditional tools in the diagnosis of these complex patients. 

ARF in an immunocompromised patient may be due to 
infection by more than one viral, bacterial, fungal, or parasit-
ic agent. In addition, non-infectious factors may contribute 
to cause ARF and should be routinely sought. These factors, 
which are simply enumerated but not discussed in this review, 
include radiation, drug-related pulmonary toxicity, diffuse 
alveolar haemorrhage, pulmonary oedema, and lung lesions 
due to the underlying disease (e.g., leukemic infiltrates, en-
graftment syndrome, GVHD, lymphangitic carcinomatosis, and 
pulmonary vasculitis, among others). Existing guidelines for 
managing lung disease in critically ill immunocompromised 
patients emphasize the importance of obtaining valid diag-
nostic samples [16]. However, antimicrobial therapy is often 
started immediately, before samples are collected. As a result, 
causative pathogens are only identified in approximately half 
the patients with bacterial pneumonia. A detailed analysis of 
the clinical, laboratory, and imaging findings can provide a 
valuable diagnostic orientation in these cases. Nevertheless, 
the frequency of bacterial pneumonia is probably underesti-
mated, as many cases are atypical and, therefore, escape rec-
ognition. Apart from infectious agents, non-infectious pulmo-
nary abnormalities may be mistakenly diagnosed as clinically 

D. Delay: time since respiratory symptoms onset; since antibiotic, antiviral or antifungal prophylaxis or treatment; since transplantation; since the diagnosis of 
malignancy or inflammatory disease

I. Immune deficiency: knowledge on the nature of immune defects and ongoing antibiotic, antiviral or antifungal prophylaxis will help avoiding missing opportunistic 
infections

R. Radiographic appearance: A chest radiograph will not only report the extent and patterns of pulmonary infiltrates (consolidation, air bronchogram, nodules, 
cavitations, tree in bud, interstitial pattern…), but also the presence and importance of pleural effusion, mediastinal mass, cardiomegaly, pericarditis, etc

E. Experience: clinical experience of the ICU team and specialist consultants with this type of patients (treatment-related toxicity, viral reactivation, atypical form of 
diseases, cardiac involvement, graft versus host disease, obliterans bronchiolitis, etc.)

C. Clinical picture: the presence of shock is likely to be associated with bacterial infection, but may be seen in hemophagocytic lymphohistiocytosis, toxoplasmosis, 
disseminated miliary tuberculosis, adenoviral infections, HHV6 reactivations or severe SARS-CoV-2 infection. Similarly, absence of fever or presence of tumoral syndrome 
(liver, spleen, and lymph nodes) will be considered as a possible orientation

CT scan provides a better description of the radiographic patterns and guides the diagnostic strategy towards non-invasive or invasive diagnostic tests

Table 2  The DIRECT approach to acute respiratory failure in immunocompromised patients*

* Adapted and modified from reference 8
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tients, assessing the possibility of specific intravenous immu-
noglobulins in alo-HTP receptors [17]. In a considerable num-
ber of patients, clinical outcomes may be favourable despite 
ARF. Hence, intensive care should be unrestrictedly provided 
in patients whose prognosis is not desperate due to other rea-
sons.

SUMMARY AND CONCLUSIONS

The management of immunocompromised patients with 
diffuse pulmonary infiltrates remains a common and recur-
rently difficult problem with a wide range of range of diagnos-
tic possibilities. Non-invasive diagnostic procedures are of low 
utility, and the drugs available for empiric therapy have some-
times severe toxic effects. Although guidelines for manage-
ment have been developed, they may be predicated on data 
from a single institution or depend on diagnostic procedures 
and laboratory facilities not necessarily available to physicians 
in all locations. 

The increase in survival in patients with cancer and im-
mune-mediated inflammatory diseases is paralleled by an 
increase in the frequency of critically ill immunosuppressed 
patients with severe infections. Severe bacterial pneumonias, 
followed by viral, fungal, and more rarely, parasitic infections 
are the leading cause for acute hypoxemic respiratory failure 
in these patients. When ICU admission is needed, mortali-
ty rates are high. Knowledge of the underlying immune de-
ficiency and a complete clinico-radiological evaluation can 
guide the diagnostic strategy by targeting the most likely in-
fectious agents and deciding on invasive versus non-invasive 
approaches. Increasingly sophisticated non-invasive diagnostic 
tools entailing lower morbidity than invasive techniques and 
are now available or under evaluation (e.g., real-time PCR, 
next-generation sequencing, and transcriptomics). These tools 
might allow an earlier diagnosis and thus improve survival in 
immunocompromised patients with severe pulmonary infec-
tions.

Controversy still exists regarding whether making a defin-
itive diagnosis in these patients has an impact on the overall 
outcome. An individualized approach must take into consider-
ation local resources, patient’s age and prognosis, type of im-
munosuppression, family and patient’s opinions regarding the 
use of invasive measures and heroic support, and previous pat-
terns of infection in the institution. Invasive procedures should 
only be performed if a specific therapeutic management is ex-
pected to change based upon results.
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