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Pneumonia in Immunocompromised Patients

Hyoung-Kyu Yoon, M.D,, Ph D,

Division of Pulmonary Disease and Critical Care, Department of Internal Medicine, Youido St. Mary's Hospital, The Catholic

University of Korea College of Medicine, Seoul, Korea

The number of immunocompromised patients has increased over the past decades due to HIV infection, solid
and stem cell transplantation, intensified chemotherapy and treatment of autoimmune disease. Pneumonia is a major
cause of both morbidity and mortality in immunocompromised patients. Clinical management of pneumonia is
difficult, since differential diagnosis in this setting is broad and includes both infectious and noninfectious processes.
Because the development of pneumonia in immunocompromised patients is frequently life threatening, early
therapeutic and diagnostic intervention is essential to obtain better outcomes.
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Table 1, Conditions leading to immunooompromise1

T cell dysfunction

B cell dysfunction

Abnormal neutrophils number and/or function

HIV infection

Malignancy

Solid organ and hematopoietic stem cell transplantation

Chronic systemic illnesses (e.g., diabetes mellitus, chronic renal
failure)

Corticosteroid therapy

Chemotherapy

Splenectomy

Disruption of muncocutaneous barriers

This table is reprinted from Safadi AR, Soubani AO, Diagnostic
approach of pulmonary disease in the HIV negative immuno-
compromised host, Eur J Intern Med 2009;20:268-79,
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Table 2, Etiology of pulmonary disease in the immunocom-
promised host'

Infectious
Bacterial (Staphylococcus aureus, gram-negative bacill)
Nocardia
Fungal (Aspergillus, Candida, Cryptococcus, Pneumocystis
Jirovec)
Parasitic (Toxoplasma)
Viral (cytomegalovirus, herpes simplex, respiratory syncytial
virus)
Mycobacterial (Mycobacterium tuberculosis, Mycobacterium
avium-intracellulare)
Non-infectious
Extension of the underlying disease process: solid tumors,
lymphoma, connective tissue diseases
Pulmonary edema: cardiogenic, non-cardiogenic
Treatment-induced toxicity: chemotherapy, radiation
Idiopathic pneumonia syndrome
Graft-versus-host disease
Diffuse alveolar hemorrhage (DAH)
Engraftment syndrome
Bronchiolitis obliterans organizing pneumonia
Secondary alveolar proteinosis
Posttransplant lymphoproliferative disease (PTLD)
Unrelated conditions
Community-acquired pneumonia
Aspiration pneumonia
Pulmonary emboli and infraction
Secondary malignancy
Combination of twe of more etiologies

This table is reprinted from Safadi AR, Soubani AO, Diagnostic
approach of pulmonary disease in the HIV negative immuno-
compromised host, Eur J Intern Med 2009;20:268-79,
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| Immunosuppressed patient |

Class Neutrophil defect | | Immunoglobulin defect | | T-cell defect
Examples Aplastic anemia neutropeni_a ma?igigmmi/gellzﬁgnfhrp&?ic ) AIDS
of defect after chemotherapy leukemia lymphocytic leukemia solid organ transplant lympoma
P. carinii
Types of P ‘z;;;r?us S. pneumoniae M. tuberculosis
. > 2 iginosa .
infection Asperaillus H. influenza C. neoformans
perg Legionella, CMV

Figure 1. Summary of three major classes of immunosuppression with the infections most commonly associated with
each class, Patients can develop other infections, but these represent infections associated with particular im-
munosuppression4_ This figure is reprinted from Baughman RP. The lung in the immunocompromised patient, Infectious

complications Part 1, Respiration 1999;66:95-109,
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Non-
infectious

[ Lymphoproliferative disease (of the lung)

Acute cellular rejection

2

EGD

Infectious

Fungi (yeast): Histoplasma, Cryptococcus...

CARVs: RSV, parainfluenza, adenovirus

Fungi (molds): Aspergillus, Zygomycoses

Pneumocystis jiroveci (previously pneumocystis carini)] ——————

I
| Herpesviruses: CMV, HSV

Candida species

Bacteria' Bacteria |

v

T
6 12

Months after transplant

o -
-

Figure 2, Time line for pathogens in pneumonia after SOT. Sizes of bars express the relative frequency and importance
of a group of pathogens1_ Bacterial infections in the first month are most often nosocomially acquired but can also
be imported from the donors, particularly in lung transplant recipientsz_ Most often a consequence of ischemia-reperfusion
injury”. CARVs: community- acquired respiratory viruses; CMV: cytomegalovirus; EGD: early graft dysfunction; HSV: her-
pes simplex virus; RSV: respiratory syncytial virus, This figure is reprinted from Chakinala MM, Trulock EP, Pneumonia
in the solid organ transplant patient, Clin Chest Med 2005;26:113-21,
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Host immune system
defect catheters and lines,

acute GVHD

Neutropenia, mucositis,

Impaired cellular
immunity
acute GVHD

Impaired humoral and
cellular immunity
chronic GVHD

Infectious |

Gram-bacteria |

| Gram+bacteria (staph, strept) |

|Encapsu|ated bacteria|

| Candida, otr;er fungi |

|Nocardia, mycobacteria|
I

Aspergillus | Aspergillus |
[
| P. jiroveci |
| HSV | Hzv |
| cMV |
I
| Parainfluenza, RSV, influenza, adenovirus |
Non-infectious CHF | BO |
VOD
o |__oor ]
PTLPD |

IPS

Figure 3, The timeline of pulmonary complications following hematopoietic stem cell transplantation’. HSV: herpes simplex
virus; HZV: herpes zoster virus; CMV: cytomegalovirus; RSV: respiratory syncytial virus; CHF: congestive heart failure;
ES: engraftment syndrome; VOD: veno-occlusive disease; DAH: diffuse alveolar hemorrhage; IPS: idiopathic pneumonia
syndrome; BOOP: bronchiolitis obliterans organizing pneumonia; BO: bronchiolitis obliterans; PTLPD: post- transplant lym-
phoproliferative disorder, This figure is reprinted from Baughman RP. The lung in the immunocompromised patient,
Infectious complications Part 1, Respiration 1999;66:95-109,
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Table 3, Radiographic patterns of pulmonary disease in the immunocompromised host'

Type of disease

Radiographic pattern

Infectious Non-infectious
Segmental or lobar infiltrate Bacteria Lymphoma
Mycobacteria Pulmonary infarction
Radiation pneumonitis
Nodular with or without cavitation Fungi Metastatic tumor
Bacteria Lymphoma
Septic emboli Connective tissue disease
Nocardia
Diffuse infiltrate Pneumocystis jirovecci Pulmonary edema
Cytomegalovirus Pulmonary hemorrhage
Idiopathic pneumonia syndrome
Drug-induced toxicity
Lymphangitis carcinomatosis
Connective tissue disease
Mediastinal adenopathy Mycobacteria Lymphoma
Fung i(histoplasma, Coccidiomycosis) Leukemia

Bacteria
Mycobacteria
Nocardia

Pleural effusion

Metastatic tumor
Connective tissue disease
Pulmonary infarction
Pulmonary edema
Drug-induced toxicity

This table is reprinted from Safadi AR, Soubani AO, Diagnostic approach of pulmonary disease in the HIV negative immuno-

compromised host, Eur J Intern Med 2009;20:268-79,
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Figure 4, Diagnostic approach with FOB'. Target initial antibiotic therapy for previous isolates from patient, For lung
transplant patients with obliterative bronchiolitis (chronic rejection), gram-negative coverage, especially for Pseudomonas
aeruginosa, is advised®, FOB with transbronchial biopsy and bronchoalveolar lavage (+protected specimen brushing),
If suspected on clinical grounds or suggested by routine hemotoxylin and eosin staining, additional stains for CMV
(immunoperoxidase), fungi (Gomori methenamine silver), and mycobacteria (acid-fast) should also be performed”. If CMV
pneumonitis is a consideration, begin intravenous ganciclovir (5 mg/kg twice a day, dose adjusted for level of renal
function)*, SLBx: surgical lung biopsy®; FOB: fiberoptic bronchoscopy; CMV: cytomegalovirus. This figure is reprinted
from Jain P, Sandur S, Meli Y, Arroliga AC, Stoller JK, Mehta AC. Role of flexible bronchoscopy in immunocompromised

patients with lung infiltrates, Chest 2004;125:712-22,
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