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Abstract 

Pleural effusions are defined as accumulations of fluid in the pleural cavity surrounding the 

lungs. They are often secondary outcomes of underlying conditions, such as congestive heart 

failure, malignancy, or pneumonia. Acute cases of COVID-19 pneumonia have been linked to 

episodes of pleural effusion, but these cases are often rare. In this report, we analyze a case 

of pleural effusion in a 71-year-old female patient who had been declining after a recent 

COVID-19 infection and later died in the hospital. It is not certain whether the cause of this 

effusion was due to post-COVID-19 complications, but we aim to examine the possibility. 
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1. Introduction 

Pleural effusions are often not a stand-alone disease, but a clinical finding secondary to another 

condition. Therefore, analysis of the pleural fluid is necessary to properly confirm the diagnosis [1, 

2]. Further, to identity what precipitated the effusion, it is important to first characterize the fluid 

as either exudate or transudate. Transudate and exudate differ by the mechanism in which they 

were produced. Transudate occurs when hydrostatic pressure increases and oncotic pressure 

decreases, causing fluid to build up in the extravascular space, which commonly occurs in congestive 

heart failure, cirrhosis, and nephrotic syndrome, among others [1, 2]. Exudate occurs when there is 

an increase in capillary permeability, which allows fluid to leak into the extravascular space and is 

typically due to a previous pulmonary infection, malignancy, or inflammatory disorder [1, 2]. Since 

observation alone is insufficient to determine whether the effusion is a transudate or an exudate, 

clinical tests are required. The most common clinical tests to differentiate the fluid are complete 

blood cell count (CBC), serum lactate dehydrogenase (LDH), pleural LDH, pleural pH, pleural fluid 

culture, and pleural fluid cytology [3]. 

SARS-CoV-2 infects type II alveolar (ATII) cells that are responsible for surfactant production 

across the alveoli and alveolar macrophages that express human ACE2 receptors (hACE2-R) [4, 5]. 

The hACE2-R allow SARS-CoV-2 to spread across tissues, and when infected, the levels of hACE2-R 

are increased through a positive feedback loop causing an increase in angiotensin II (Ang II), 

subsequent vasoconstriction, and associated inflammatory reactions [4, 5]. These inflammatory 

reactions are caused by initiation of fibrinogenesis, death of alveolar cells, and increased alveolar 

permeability that allows fluid to occupy the air space [4, 5]. Thereby, this is the mechanism seen in 

rare cases of COVID-19-induced pleural effusions. 

2. Case Report 

A 71-year-old Caucasian female was admitted to the hospital with hypoxia at an oxygen 

saturation of 78-81% and shortness of breath for 2 to 3 days. Her past medical history included 

schizoaffective disorder, irritable bowel syndrome (IBS), hyperlipidemia, poor nutritional intake, 

vitamin B12 deficiency, chronic obstructive pulmonary disease (COPD), gastroesophageal reflux 

disease (GERD), anemia, substance use disorder, and history of clozapine-induced dysphagia and 

resulting aspiration pneumonia. She resided at a long-term psychiatric hospital where her 

medications included aspirin, atorvastatin, cyanocobalamin, lubiprostone, mirtazapine, albuterol as 

needed and olanzapine. Just prior to admission to the acute hospital, the nursing staff reported 

consistent dyspnea when eating but not while talking despite decreased lung aeration. A chest x-

ray revealed a right lower lobe infiltrate and right-sided pleural effusion; she was subsequently sent 

to the hospital. Of note, the patient contracted COVID-19 approximately 3 months prior to hospital 

admission. 

Upon admission, a repeat chest x-ray revealed elevation of the right hemidiaphragm versus 

confluent opacification of the right lower lung. A new large loculated effusion was found along the 

lateral aspect of the right chest wall measuring up to about 5 cm in thickness. Her left lung was 

found to be clear with no evidence of pneumothorax. A coronary angiogram (CTA) was conducted 

and did not reveal pulmonary emboli within the main pulmonary arteries or the proximal right 

segmental pulmonary arteries. The CTA confirmed moderate to large loculated right pleural effusion 

with near complete atelectasis of the right middle lobe and moderate atelectasis of the right lower 
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lobe. A thoracentesis yielded approximately 1200 mL of cloudy, orange, serosanguinous fluid, which 

was sent for analysis, culture, and cytology. Analysis of the pleural fluid revealed elevated LDH (712 

units/L) and total protein (3.8 g/dL), and a low pleural pH (7.45) (Table 1). Cytology was negative for 

malignant cells and no organisms were found in the gram-stain. Additional abnormal lab findings 

observed were an elevated D-dimer (0.9 mcg FEU/mL) and CBC with differential (Table 2). Nearly 

five days after thoracentesis, the patient was transferred to the MICU and intubated. She later 

developed a coagulopathy with an INR of 20 and a prothrombin time (PT) above 120 seconds, and 

eventually died. 

Table 1 Characteristics of pleural fluid. 

Parameter Lab Finding Reference Range 

pH 7.45 (L) 7.6 

Total protein (g/dL) 3.8 (H) 1-2 

Fluid lactate dehydrogenase (LDH) (U/L) 712 (H) 135-214 

Amylase (U/L) 43 30-110 U/L 

Glucose (mg/dL) 75 ~plasma level 

WBC No WBCs <1,000 WBC/µL 

Appearance Cloudy Clear 

Color Orange Colorless 

Gram stain No organisms  

Cytology Negative for malignant cells  

Table 2 Additional lab findings. 

Parameter Lab Finding Reference Range 

D-dimer (mcg FEU/mL) 0.9 (H) 0.27-0.49 

WBC count (×109/L) 6.4 4.8-10.8 

Hemoglobin (g/dL) 11.8 12.0-16.0 

Platelets 293 130-400 

Eosinophils (%) 0.2 (L) 0.5-11.0 

Neutrophils (%) 80.1 (H) 40.0-75.2 

Lymphocytes (%) 5.6 (L) 16.0-51.0 

Monocytes (%) 13.6 (H) 1.7-12.0 

Sodium (mmol/L) 147 (H) 133-145 

Chloride (mmol/L) 104 (H) 96-108 

Creatinine (mg/dL) 0.6 0.5-1.0 

HCO3
- (mmol/L) 33 (H) 19-30 

Serum lactate dehydrogenase (LDH) (U/L) 703 (H) 140-280 

Total Protein (g/dL) 6.4 6.6-8.7 

2.1 Ethics Statement 

The study was conducted following the Declaration of Helsinki and approved by the Research 

Monitoring Committee for Institutional Review Board Protocols of the Buffalo Psychiatric Center on 
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April 24th, 2024. Informed consent to publication was not applicable, as the patient is now deceased 

and has no consent for notification of next of kin. 

3. Discussion 

According to Light’s criteria, only one of the following criteria must be met to classify the effusion 

as exudative [2, 6]: 

1. Pleural fluid protein/serum protein ratio of more than 0.5. 

2. Pleural fluid lactate dehydrogenase (LDH)/serum LDH ratio of more than 0.6. 

3. Pleural fluid LDH is more than two-thirds of the upper limits of normal laboratory value for 

serum LDH. 

Our patient’s laboratory findings met all three criteria for exudative pleural effusion. Further, 

Light’s criteria states that pleural fluid protein >35 g/L confirms exudative fluid; our patient’s pleural 

fluid contained 3.8 g/dL (38 g/L) of total protein [6]. As previously stated, exudates are more 

commonly associated with infection or malignancy. Negative cytology indicated no presence of 

malignancy, and negative Gram stain indicated no sign of bacterial infection. She had negative PCR 

tests for SARS-CoV-2 and influenza A & B. She had no signs or symptoms of tuberculosis or any 

rheumatologic disease. In addition, she was not hypothyroid and was not on medications likely to 

cause a pleural effusion. Therefore, it is possible that the damaging inflammatory processes of 

COVID-19, specifically increased permeability in the alveolar space, may have provided an 

opportunity for pleural fluid to occupy the pleural space with great capacity. The patient had been 

diagnosed with COPD, but it was very well-controlled. She only had albuterol prescribed for as 

needed use but rarely needed it. She also had aspiration pneumonia when she was on clozapine, 

but she was off clozapine for years without further aspiration. She had no evidence of heart failure. 

Also, none of the medications she was on are commonly associated with pleural effusions. 

Olanzapine-induced pleural effusion is rare and causes eosinophilic pleural effusion. Our patient 

pleural effusion differential was neutrophils 9%, lymphocytes 75%, mesothelial cell 6%, macrophage 

10%. During this episode, markers of aspiration that were done included highly sensitive CRP, which 

was 137.12 mg/L (0.2-10.00), and procalcitonin, which was 0.04 (low). It may be argued that the 

development of pleural effusion occurred three months after the initial infection with SARS-CoV-2, 

which complicates the establishment of a direct causal relationship. However, we propose that the 

development of the pleural effusion may have started after the COVID infection and worsened 

gradually to the point that the patient became very hypoxic at three months. 

When examining why this patient, compared to most COVID-19 survivors, developed this 

complication, we propose that the patient may have been more susceptible to developing the 

pleural effusion post-COVID because of her age, history of COPD, and very petite frame with 

prealbumin of 7.2 (20-40). The pH abnormalities are still consistent with an exudate (Table 1) and 

the low levels of prealbumin can be attributed to malnutrition, but inflammation is still in the 

differential. It is also worth noting that despite the D dimer elevation, the patient had no evidence 

of edema, warmth, tenderness, or color changes on physical exam of her lower extremities. 

Although no signs of DVT were noted on physical examination, lower extremity Doppler ultrasound 

was not performed to definitively rule out deep vein thrombosis. 

In support of our hypothesis of direct viral involvement or delayed immune response in the 

pleural space, Keskin et al. provide additional insight based on their research which has 
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demonstrated direct viral involvement in the pleural space, with detection of SARS-CoV-2 RNA in 

pleural fluid via rRT-PCR. This would suggest that delayed immune response, viral persistence or 

both factors may contribute to post-COVID pleural effusions [7, 8]. 

Although the medical community is now well-versed in managing the acute phase of COVID-19, 

the collective understanding of the clinical impacts and sequelae continue to develop. Of the 

sequelae, some of the most common are pulmonary involvement [9, 10]. Although there have been 

some valuable cases that have documented post-COVID-19 pleural effusions, due to the relative 

scarcity, the significance of this complication is not currently well understood and therefore 

warrants further investigation [11-14]. A study that examined acute-care rehospitalizations within 

four months of discharge found that elderly patients with diabetes mellitus or COPD were more 

likely to be readmitted post-COVID-19. Amongst these patients, about 20% were readmitted due to 

pulmonary complications, some of which included pulmonary effusion [14]. In the documented 

incidences of COVID-19-induced pleural effusions, all of the pleural drainage have been found to be 

exudate [6, 14]. Similarly, in this present case, an elderly patient with a history of COPD who was 

three months post-COVID-19 infection presented with a substantial amount of exudative pleural 

fluid. 

Limitations of this case include a comorbidity of COPD and a history of smoking and aspiration 

pneumonia. These confounding factors may have contributed highly to the patient’s susceptibility 

to pleural effusion. Additionally, when exactly after COVID the pleural effusion started is not clear, 

but she did not have it when she first was diagnosed with COVID three months prior. Regardless, 

reports show that development of pulmonary conditions continue up to 12 months after COVID-19 

infection [9]. 

In conclusion, this case report highlights the importance of following up with patients post-

COVID-19 infection, in particular high-risk patients such as patients residing in long-term care 

facilities and those who present with multiple comorbidities. Providers should be aware of the risks 

associated with this patient population and should continue to monitor them closely for months 

after initial diagnosis. 
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