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CASE REPORT

Fatal form of immune reconstitution 
inflammatory syndrome (IRIS) developed 
post pneumonia in a solid organ transplant 
recipient
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Abstract 

Background  Immune reconstitution inflammatory syndrome (IRIS) is a complex phenomenon commonly diagnosed 
with human immunodeficiency virus (HIV). However, rarely, IRIS can develop with other diseases outside of HIV. We 
are discussing a rare presentation of IRIS following a pseudomonal infection.

Case presentation  We present a 79-year-old Hispanic male who completed a course of cefepime for Pseudomonas 
aeruginosa hospital-acquired pneumonia. The patient had a 21-year history of solid organ transplant and immunosup-
pressive therapy, and he developed a fatal form of IRIS post-Pseudomonas aeruginosa.

Conclusions  IRIS may occur in any immunocompromised patient who develops an insidious onset of unexplained 
clinical and serological deterioration.

Keywords  Immune reconstitution inflammatory syndrome, Pneumonia, Solid organ transplant, HIV, Pseudomonas 
aeruginosa

Introduction
Immune reconstitution inflammatory syndrome (IRIS) 
represents a clinical and serological phenomenon often 
linked with human immunodeficiency virus (HIV) [1–3]. 
The non-HIV form of IRIS is seen in various contexts, 
including solid organ transplant, postpartum, neutrope-
nia, tumor necrosis factor antagonist, and malignancy 
[2–6]. There are two classic forms of IRIS: unmasking 
and paradoxical. Both conditions are associated with a 

severe immunological surge in response to pathogens 
that could be concomitantly associated with the current 
HIV infection or postinfection (unknown residual patho-
gen), respectively [1, 5, 6].

Case description
A 79-year-old Hispanic male presented to the hospi-
tal with evidence of a lower respiratory tract infection. 
The patient developed a high-grade fever (38.9 °C), 
cough, and worsening psychological capacity. Accord-
ing to his wife, his mental status declined over 2 weeks 
with noted aggression, agitation, and episodes of visual 
and auditory hallucinations. He had multiple admissions 
to different area hospitals secondary to recurrent uri-
nary tract infections that were treated successfully. The 
patient had a history of renal transplant in 2004, demen-
tia, atrial fibrillation, dyslipidemia, diabetes mellitus type 
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II, hypertension, and chronic kidney disease. Addition-
ally, the patient had surgery for a subdural hematoma 
occurring after a fall in 2022. The patient has been on 
immunosuppressive therapy (tacrolimus 360-mg qd po, 
mycophenolate 500-mg q12h po, and methylpredniso-
lone 20-mg qd) since 2004. Notably, there was no prior 
history of HIV or hepatitis.

The laboratory investigation disclosed leukocytosis of 
15,000 with neutrophil left shift (normal range 4000–
10,000), an elevated erythrocyte sedimentation rate 
(ESR) at 35 mmHg, creatinine level of 0.88 mg/dL, glu-
cose level of 253 mg/dl, and BUN of 42 mg/dl; the rest 
of the laboratory results were unremarkable. The patient 
was diagnosed with hospital-acquired pneumonia for 
which broad-spectrum antibiotics, cefepime (2g q12h), 
and vancomycin (1g q12h) were started. The chest com-
puted tomography scan (CT) revealed bilateral consoli-
dations (Fig. 1 A and B). CT scans of the brain, abdomen, 
and pelvis were unremarkable. Sputum culture was posi-
tive for Pseudomonas, while nasal swab for methicillin-
resistant Staphylococcus aureus (MRSA) was negative. 
Therefore, we discontinued vancomycin, and the patient 
was continued on cefepime as per protocol.

Strict observation through clinical, serological, and 
radiographical imaging was continued over the course of 
the antibiotic regimen, and significant improvement was 
noted. The repeated chest X-ray (Fig. 1C) showed resolu-
tion of pneumonia after the patient completed cefepime. 
However, the patient unexpectedly deteriorated in the 

subsequent 36 h while undergoing a workup for his mild 
normochromic anemia and underlying dementia. At 
that time, vital signs revealed a temperature of 38.7 °C, 
elevated blood pressure (160/91 mmHg), respiratory rate 
of 28, and pulse rate of 110. We suspected IRIS; as our 
investigation showed elevated C-reactive protein (CRP) 
to 61 from 5, ESR increased to more than 100 from 39 
mmHg, as well as leukocytosis to 20,000 with a neutro-
phil percentage of 95% from 8000. Moreover, D-dimer 
was steadily elevated during the hospitalization at 2.1 g/L 
(normally, < 0.5), creatinine level increased to 3.8 mg/dL 
(normal range 0.7–1.2) and sodium at 130 mEq/L (137–
145), and PaCO2 level was elevated (49 mmHg, normally 
35–45). Given his worsening kidney function, the trans-
plant specialist and nephrologist recommended holding 
tacrolimus, reducing the mycophenolate dose from 360 
to 180 mg and increasing the dose of methylprednisolone 
to 3-g qd. See the graphical timeline (Fig. 2). There were 
no other clinical features indicative of Mycobacterium 
species infection, and blood/urine cultures were negative. 
The rest of the investigations were unremarkable, includ-
ing Cytomegalovirus, Cryptococcus, galactomannan, 
D-glucan, urinalysis, and liver function tests. Therefore, 
cefepime (2-g q12h) was reinitiated at a renally adjusted 
dose along with clindamycin (600-mg TID). Anticoagula-
tion and chronic medications were continued during hos-
pitalization. The chest X-ray showed severe pulmonary 
changes (Fig. 1D). Despite extensive management (respir-
atory support, steroids, antibiotics, anticoagulation, and 

Fig. 1  Radiographical findings of the chest. A and B showed bilateral consolidation. C Resolution of the condition post antibiotics and pre-IRIS. D 
is the development of IRIS
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immunosuppressive therapy), the patient died 24 h after 
the onset of the disease.

Discussion
Immune reconstitution inflammatory syndrome is a 
complex disorder [1]. The pathogenesis of IRIS is due to 
the activation of cytokines/cellular pathways in response 
to pathogen(s) [6, 7]. CD4 T cells (Th0) differentiate into 
either T helper 1 (Th1) or 2 in the presence of inter-
leukin (IL)-2 or IL-4, respectively [7]. Th1 initiates the 
pro-inflammatory response, while Th2 produces anti-
inflammatory activity through IL-4 and IL-10 [7]. Addi-
tionally, Th0 differentiates into either Th17 to stimulate 
IL-17A, IL-17F, and IL-22 to initiate proinflammation or 
Treg to release tumor growth factor beta and IL-10 that 
regulate the immune system [7]. An imbalance in the 
activation of the above T-cell pathways can ultimately 
lead to the development of IRIS in the presence of differ-
ent conditions/pathogens [7].

The incidence of IRIS in solid organ transplant, 
infection, autoimmune diseases, and medications is 
rare [1–9]. However, the most common microorgan-
isms reported with IRIS are Mycobacterium species, 
Cryptococcus, herpes simplex virus, hepatitis B/C, 
Pneumocystis jirovecii pneumonia, histoplasmosis, and 
toxoplasma, parvovirus, Strongyloides, smallpox virus, 
and Cytomegalovirus [7, 10] (see Table 1). To the best 
of our knowledge, this is the first case of the develop-
ment of IRIS posthospital-acquired pneumonia due 

to Pseudomonas aeruginosa. Our patient successfully 
completed a course of antibiotics for pneumonia, lead-
ing to the resolution of his condition. However, the 
patient’s clinical, radiographical, and laboratory status 
deteriorated severely within less than 36 h upon the 
resolution of pneumonia.

Several factors and criteria in this case support a 
diagnosis of IRIS triggered post-infection. First, the 
patient was immunocompromised due to multiple 
immunosuppressive therapies (tacrolimus, mycopheno-
late, and steroids). Second, the patient had undergone 
a solid organ transplant. Third, multiple organ involve-
ment in an insidious presentation that significantly 
impacted the patient’s clinical status. Fourth, the radi-
ographical evidence in Fig.  1 showed severe bilateral 
interstitial lung infiltrates. Lastly, classic IRIS biomark-
ers were elevated, including CRP, interferon-gamma, 
tumor necrosis factor-alpha, and D-dimer.

There is no specific test to recognize IRIS, and the 
diagnosis relies on clinical, radiographical, and labora-
tory findings [2, 6, 7, 10]. The treatment depends on the 
underlying etiology, and reorchestrating the cytokines 
and T cells pathways is considered the gold standard 
method to halt the progression of the disease [6, 7, 10]. 
Therefore, corticosteroids should be the main treat-
ment regimen when IRIS is diagnosed [6, 7, 10]. While 
nonsteroidal anti-inflammatory drugs can aid in man-
agement, they are generally less effective than corticos-
teroids [6, 7, 10].

Fig. 2  Graphical timeline
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Conclusions
We are presenting a case of fatal IRIS in the context of 
posthospital-acquired pneumonia. Given that IRIS is 
rarely diagnosed with infection, especially bacterial infec-
tions, this may be the first reported case of this condition 
developing insidiously in a patient with posthospital-
acquired pneumonia due to Pseudomonas aeruginosa.
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