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A B S T R A C T

A middle-aged man with rheumatoid arthritis, without pulmonary involvement, on disease-
modifying antirheumatic drugs (DMARD) presented with right sided pleuritic chest pain due to
recurrent, right sided, loculated pleural effusion. Non-typhi Salmonella was isolated from pleural
fluid sampling and the patient was successfully treated with open thoracotomy with decortication
and six weeks of antibiotic therapy. Pulmonary salmonellosis is a rare infection typically found in
immunocompromised patients that typically presents abruptly and requires prolonged antibiotic
therapy.

1. Background
Salmonella is a gram-negative non-spore forming anaerobic motile bacilli belonging to the Enterobacteriaceae family. The clinical

presentation of a Salmonella infection depends on the serotype and infection ranges from sepsis to gastroenteritis. Non-typhi salmo-
nella organisms often produce a localized reaction and most commonly cause intestinal infections [1,2]. Pleuropulmonary infections
are rare and present abruptly with symptoms mimicking pneumonia; incidence is highest in immunosuppressed patients [2–4].

2. Case details
57-year-old man with pertinent past medical history of rheumatoid arthritis, without pulmonary involvement, on DMARD and pri-

mary hypertension presented with abrupt onset of dyspnea and right sided pleuritic chest pain. Home medications included adali-
mumab, methotrexate, amlodipine, and folic acid supplementation.

The patient was hospitalized 14 months prior with pleuritic chest pain and a new right pleural effusion. Pleural fluid studies were
consistent with an exudative effusion and its development was attributed to rheumatoid arthritis. Infectious workup, including
pleural fluid cultures were negative. Unfortunately, two months later computed tomography (CT) chest demonstrated interval devel-
opment of partially loculated right pleural effusion. At that time, cardiothoracic surgery recommended routine surveillance without
surgical intervention and outpatient follow up, as the patient was asymptomatic.

On admission, the patient was afebrile, tachypneic, and tachycardic. Physical exam notable for inspiratory and expiratory crackles
and diminished breath sounds right middle and lower lung zones. A leukocytosis of 15.8 10E3/μL was notable on laboratory results.

CT chest demonstrated similar sized loculated right pleural effusion, similar in appearance to prior CT chest (Fig. 1). An ultra-
sound guided thoracentesis performed on day of admission removed 650 cc bloody fluid. Pleural fluid analysis revealed a glucose
<10 [ref. <60 mg/dL], pH 6.83 [ref.7.60–7.66 pH], lactate dehydrogenase 1175 IU/L. Gram stain was positive for gram negative
rods. The patient was diagnosed with right sided empyema and a 14 French chest tube was inserted. Intrapleural thrombolytic ther-
apy with tissue plasminogen activator and deoxyribonuclease was initiated on hospital day 2 and the patient was empirically started
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Fig. 1. CT chest on admission illustrating chronic loculated right pleural effusion of similar size to previous imaging.

on cefepime and metronidazole. On hospital day 6, the patient underwent right thoracotomy and decortication for longstanding
pleural effusion and trapped lung. Notable operative findings included extensive adhesions and trapped right middle and right lower
lobes. Infectious workup was negative, including blood cultures and right lung tissue culture, which was negative for acid fast bacilli.

Pleural effusion fluid culture speciated to Salmonella group D and antibiotics were narrowed to ceftriaxone and later ciprofloxacin.
The patient was successfully treated with a 51-day antibiotic course. Recovery was complicated by recurrent right sided loculated hy-
dropneumothorax and extensive subcutaneous emphysema and pneumomediastinum with concern for pleural cutaneous fistula along
tract of prior chest tube (Figs. 2–3). Repeat right pleural effusion culture was negative for bacterial growth. The patient underwent
prolonged course of chest tube placement and had a small, persistent hydropneumothorax without further complication.

3. Discussion
Pleuropulmonary non-typhi Salmonella infections are very rare, with less than 50 cases reported during the last 100 years. Non-

typhi Salmonella infections usually present as a localized reaction involving the gastrointestinal system [1,2]. Additional extra-
gastrointestinal infections include urinary tract infections, bacteremia, osteomyelitis, endocarditis, meningitis, and septic arthritis.
Notably, 38% of pleuropulmonary infections, as was the case with our patient, have been reported in the setting of established lung
disease, as Salmonella preferentially adheres to damaged tissue [5–7].

Transmission of non-typhi Salmonella is most often attributed to oral consumption of contaminated food products. However, seed-
ing from nearby infections of the reticuloendothelial system, such as the spleen, via transdiaphragmatic or hematogenous spread, has
also been reported [4,5]. Dormant Salmonella, both typhi and non-typhi, within the reticuloendothelial system may re-activate and
cause infection of pleural space [2,4,5]. Therefore, one notable mechanism for Salmonella induced lung injury involves the activation
of the intrinsic pathway of coagulation by fimbriated Salmonella, by which there is adherence or infiltration of red blood cells and fib-
rin deposition in lung tissue [6,8]. Salmonella clearance is dependent upon macrophage phagocytosis, and in particular tumor necro-
sis factor inhibitors prevent activation and proliferation of macrophages. Consequently, this diminished activation of an inflamma-

Fig. 2. Post-operative CT chest demonstrating large right empyema with pleurocutaenous fistula along prior chest tube tract with extensive subcutaneous emphysema.
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Fig. 3. Post-operative CT chest illustrating large right empyema with pleurocutaneous fistula resulting in large second collection in right chest wall and extensive sub-
cutaneous emphysema.

tory response leads to increased risk of disseminated Salmonellosis [6,9]. The identification of this patients DMARD therapy including
tumor necrosis factor, adalimumab, as a key contributing factor for his pleuropulmonary salmonellosis was crucial.

One distinguishing feature of pleuropulmonary salmonellosis, in comparison to other extra-intestinal infections, is timing of symp-
tom onset. Pulmonary infections commonly present abruptly, with nonspecific respiratory symptoms occurring for less than 1 week
before diagnosis [10]. Frequent reported symptoms include dry cough, dyspnea, and associated pleuritic chest pain. A high clinical
index of suspicion is crucial, as about half of reported cases do not have an associated leukocytosis [2,3].

Due to Salmonella organisms’ propensity for prolonged infection a 4 to 12-week course of antibiotics should be anticipated and
should include a third-generation cephalosporin or fluoroquinolone. Antibiotic course duration varies depending on clinical response
and presence of antibiotic resistance. In patients with relapsing infections, drainage of empyema is likely necessary with thoracotomy
and possibly decortication. Surgical evaluation and intervention should be timely in the setting of unresolving pulmonary infections,
especially when immunocompromised. One uncommon complication following a thoracotomy is a pleurocutaneous fistula, which has
been reported in a few case reports [11].

In the setting of an immunocompromised patient, especially one receiving DMARD therapy including tumor necrosis factor in-
hibitors, with exudative pleural effusions or empyema, non-typhi Salmonella should be considered as a causative agent and investi-
gated as early as possible [2,4,6].

4. Conclusion
Pleuropulmonary salmonellosis due to non-typhi Salmonella is an unusual infection that has been infrequently reported over the

last century. This diagnosis should be considered in immunocompromised patients with symptoms of pneumonia or empyema, espe-
cially in the setting of pre-existing pulmonary disease and tumor necrosis factor inhibitor DMARD therapy. Timely diagnosis and
treatment are crucial, as there is significant morbidity and mortality associated.
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