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Introduction 

Pleural effusion is a common presentation of many 
pulmonary and systemic diseases, particularly those with 
high mortality such as malignancy and infections. It is 
estimated that 1.5 million people develop pleural effusions 

each year in the United States (1). While various diagnostic 
and treatment modalities have been developed in recent 
years, the analysis of pleural fluid remains the mainstay of 
the diagnostic approach to pleural effusions. 

The initial step in the evaluation of a pleural effusion is to 
determine whether it is a transudate or an exudate. Light’s 
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criteria still remains the principal method to make this 
differentiation by utilizing protein and lactate dehydrogenase 
levels both in the pleural fluid and blood (2). Light’s criteria 
is defined by the following: (I) Pleural fluid protein: serum 
protein >0.5, (II) Pleural fluid lactate dehydrogenase 
(LDH): serum LDH >0.6 and (III) pleural fluid LDH 
greater than 2/3 of the upper limit of serum LDH. To 
define exudative effusion, the effusion should meet at least 
one of these criteria (3). Transudates are caused by an 
imbalance between hydrostatic and oncotic pressures, as 
found commonly in heart failure and cirrhosis. Exudates 
are caused by inflammation leading to increased capillary 
leakage, impaired lymphatic drainage due to obstruction, 
or both (4). However, Light’s criteria can misclassify nearly 
25% of transudates, particularly in patients with heart 
failure treated with diuretics. Such misclassification requires 
additional testing with fluid-serum albumin gradient and 
natriuretic peptides to confirm the diagnosis. Thus, this 
highlights that other components of the fluid analysis, 
including routine biochemical and cytological examination, 
are crucial and can further increase diagnostic accuracy. 
Noppen et al. analyzed the cellular contents of the pleural 
fluid in normal individuals and demonstrated that the 
mean white cell counts (WBC) was 1,716 cells/mm3, of 
which approximately 75% of the cells are macrophages. 
Lymphocytes account for roughly 20% of the cell count. 
Mesothelial cells, neutrophils, and eosinophils together 
account for the remaining 5% (5). Cell counts and 
differential are helpful in evaluation of the underlying 
cause of a pleural effusion and are routinely performed. 
The predominance of a WBC population reflects the 
mechanism of pleural injury, as well as the duration of an 
effusion. Light and colleagues (6) demonstrated that certain 
conditions were closely associated with the predominance of 
a particular cell line. A lymphocyte predominant exudative 
effusion, defined as lymphocytes more than 50% of the 
total WBC, is often suggestive of a chronic pleural process. 
In contrast, neutrophilic predominance is more frequently 
observed in an acute response. Other cells lines can provide 
additional clues. Conditions associated with a very high red 
blood cell (>100,000 cell/mm3) count include malignancy, 
pulmonary infarction, and trauma. Elevated eosinophil 
counts (>10% of the WBC count) are most frequently 
observed in pneumothorax and hemothorax (7) (Figure 1).

In this review, we aim to summarize a comprehensive 
list of conditions associated with lymphocyte-predominant 
exudates and discuss the management in each of these 
conditions. We present the following article in accordance 

with the Narrative Review reporting checklist (available at 
https://shc.amegroups.com/article/view/10.21037/shc-21-
11/rc). 

Methods

We conducted a search of PubMed for publications with the 
search terms of pleural effusion and lymphocyte predominant 
(Table 1). We searched for relevant English-language articles 
published between January 1, 1955, and December 31, 2020 
with a focus on systematic reviews, narrative reviews, and 
clinical practice guidelines to compile a comprehensive list. 
Additional publications were identified through bibliography. 
Relevant studies were reviewed by the authors and their 
results were summarized in this article. 

Tuberculous pleurisy 

Tuberculosis (TB) is a worldwide health issue affecting 
approximately 10 million individuals each year (8). The 
incidence of tuberculous pleural effusion (TPE) is seen to 
vary depending on its regional prevalence, with as many 
as 20–25% of patients with TB presenting with pleural 
effusion in Spain while in the US, the prevalence is 3–4% 
of patients with TB (9). The pathogenesis of TPE was 
initially thought to be a delayed hypersensitivity reaction 
to Mycobacterial antigens in the pleural space. This theory 
was further supported by the low yield from solid culture 
and the presence of lymphocytes in TPF. However, with 
the improved yield of liquid culture media, Mycobacterium 
tuberculosis can be isolated and TPE is thought to occur 
as a result of a paucibacillary infection in the pleural space 
spread from pulmonary lesions (10). The effusions are usually 
unilateral, small to moderate size, and self-limited (11). 
However, if left untreated, development of active TB (open 
pulmonary TB) is seen in 43–65% of patients within the 
subsequent years (12,13). Pulmonary lesions are frequently 
observed with TPE due to disseminated TB to the pleura. 
Computed tomography (CT) is more sensitive than chest 
radiography to detect associated parenchymal lesions in 80% 
of TPE (10,14,15).

On TPE pleural fluid analysis, routine chemistry often 
shows pH less than 7.4, glucose levels greater than 60 mg/dL  
similar to serum, and elevated protein levels above 4.0 g/dL.  
High lymphocyte count, commonly exceeding 80% of the 
WBC is usually seen. During the acute phase, TPE may 
present with neutrophil predominant effusions. Recent 
studies have shown that approximately 90% of TPE 

https://shc.amegroups.com/article/view/10.21037/shc-21-11/rc
https://shc.amegroups.com/article/view/10.21037/shc-21-11/rc
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are lymphocyte predominant and 10% are neutrophil 
predominant (16,17). HIV status does not change the cell 
distribution in TPE (18). In fact, pleural effusions are more 
common in patients with HIV and concomitant pulmonary 
TB. TPE rarely contains >5% mesothelial cells, due to the 
intense pleural inflammation which prevents mesothelial 

shedding from the pleural membranes. Furthermore, 
adenosine deaminase (ADA) levels can be useful in 
identifying TPE from other causes with a cut-off value 
above 40 U/L. False positive and false negative results do 
occur with the test, as its positive and negative predictive 
values change in relation to the prevalence of TB. In 

Pleural effusion

Transudate Exudate

Congestive heart failure 
Cirrhosis 
Nephrotic syndrome 
Peritoneal dialysis 
Urinothorax
Hypoalbuminemia

Neutrophilic
Lymphocytic  

(>50% lymphocytes)
Eosinophilic  

(>10% eosinophils)

Acute bacterial 
infection such as : 
Parapneumonic or 
Empyema 
Acute pancreatitis

Tuberculosis 
Malignancy 
Rheumatoid arthritis 
Chylothorax
Yellow nail syndrome 
Trapped lung 
PCIS
Acute rejection 
Sarcoidosis 
Uremia 

Pneumothorax
Hemothorax
BAPE
Pulmonary Embolism
Parasite 
Fungal infection 
Drugs 

1. 80% lymphocytes, high protein, low glucose-Tuberculosis
2. Elevated LDH > 250 mg/dL-Malignancy 
3. Very low glucose, low pH, high LDH, high cholesterol: 

Rheumatoid arthritis
4. Recent cardiac surgery-PCIS
5. Lymphedema and nail changes-Yellow nail syndrome 
6. >110 mg/dL triglycerides-Chylothorax

Figure 1 Algorithm showing classification of pleural effusions and further differentiation of exudative effusion based on cell type. PCIS- 
post-cardiotomy injury syndrome; ESRD, end-stage renal disease; BAPE, benign asbestos pleural effusion. 

Table 1 The search strategy summary

Items Specification

Date of Search (specified to date, month and year) Nov 18, 2020

Databases and other sources searched PubMed

Search terms used (including MeSH and free text search terms and filters)  
Note: please use an independent supplement table to present detailed search 
strategy of one database as an example

Search strategy listed as below*

Timeframe Jan 1, 1955 to Dec 31, 2020

Inclusion and exclusion criteria (study type, language restrictions etc.) Inclusion criteria listed as below**

Selection process (who conducted the selection, whether it was conducted 
independently, how consensus was obtained, etc.)

All authors reviewed and selected studies relevant 
to lymphocyte predominant pleural effusion

Any additional considerations, if applicable N/A

*Key words include “lymphocytes” and “pleural effusion.” Mesh terms were used for initial search. Example: (“Lymphocytes”[MeSH 
Terms:noexp] OR “Lymphocyte Count”[MeSH Terms] OR (“lymphocyt*”[Title/Abstract] OR “lymphocyt*”[Text Word])) AND (“Pleural 
Effusion”[MeSH Terms] OR (“pleural effusion*”[Title/Abstract] OR “pleural effusion*”[Text Word])). **Inclusion criteria were applied to English 
literature using the search strategy shown in this table. The articles consist of systematic and narrative reviews with clinical data (cellular 
and biochemical characteristics of pleural effusion, etc.)
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endemic areas, a combination of an ADA level over 40 U/L  
and a lymphocyte-to-neutrophil ratio greater than 0.75 
is sufficient for a presumptive diagnosis of TPE (19). In 
non-endemic areas, although the positive predictive value 
decreases, ADA levels less than 40 U/L has a high negative 
predictive value for TPE (20). Other tests that may be 
useful include pleural fluid interferon-gamma concentration 
and lysozyme concentration, which are of similar diagnostic 
utility; however not frequently utilized likely due to the low 
cost of ADA. Additionally, within the US, the FDA has not 
validated interferon gamma and lysozyme concentrations in 
pleural effusions (1,15).

Besides pleural biopsy, other tests are generally not helpful 
when fluid analysis is inconclusive. Sputum culture has a 
low diagnostic yield ranging between 0 and 30%. Induced 
sputum culture has been shown to have a higher yield of 
52% even in patients with normal radiograph. Nucleic acid 
amplification of induced sputum culture in patients with TPE 
only provides approximately 25% of yield. Smear and culture 
of the pleural fluid yield less than 10% and 30% in TPE, 
respectively, although positive HIV status and neutrophil 
predominance may increase the yield (9,16). Pleural biopsy 
may be obtained through various modalities including 
ultrasound-guided biopsy or thoracoscopy. The presence of 
caseating granulomas and acid-fast bacilli are diagnostic of 
TPE. Tissue biopsy should also be sent for culture to identify 
organism and drug susceptibility. Closed pleural biopsy 
with pathological and microbiological evaluation has been 
reported to have an yield of up to 91% for TB, while biopsies 

through thoracoscopy (Figure 2) has a diagnostic yield of up 
to 100% in TPE (21). 

Treatment of TPE involves a 6-month course of anti-
tuberculosis drugs including an intensive phase of rifampin, 
isoniazid, pyrazinamide and ethambutol (HRZE) for two 
months, followed by 4 months of rifampin and isoniazid, 
similar to treatment of pulmonary tuberculosis (15). Role of 
corticosteroids in TPE is controversial (1). 

Malignant pleural effusion 

Malignancy is the second leading cause of exudative 
effusions, preceded by parapneumonic effusions. Malignant 
pleural effusion (MPE) typically presents as a large 
unilateral effusion, but certain conditions, such as pleural 
mesothelioma, can present small unilateral effusion without 
significant symptoms. The presence of a pleural effusion in 
the setting of malignancy typically indicates a poor prognosis. 
Median survival ranges from 3–12 months depending on the 
type of malignancy and stage at diagnosis (22). Cancers of 
the lung, breast and lymphoma account for almost 75% of 
MPE. The diagnosis of MPE remains crucial as it signifies 
metastases and upstages the malignancy. 

The initial diagnostic test for suspected MPE is 
thoracentesis with fluid analysis and cytology. Routine 
chemistry commonly shows low pH less than 7.3, low 
glucose levels less than 60 mg/dL in 20–30% of patients 
(23,24) and are almost always exudates based on LDH 
criteria. A transudate may be seen in around 5% of  

Figure 2 Medical thoracoscopy images on a patient presenting with unilateral lymphocyte predominant pleural effusion eventually 
diagnosed as Tuberculous pleural effusion. (A) Images on medical thoracoscopy in a patient with tuberculous pleural effusion. Note the 
diffuse granular appearance of nodules distributed over the parietal pleura. (B) Medical thoracoscopy images in same patient showing 
adhesions and discrete yellowish—white nodules, commonly referred to as sago-like nodules distributed over the parietal pleura and the 
diaphragm. (C) Medical thoracoscopy in same patients—where more adhesions are seen along with diffuse sago-like nodules. 

A B C
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cases (25). Diagnostic yield of cytology is approximately 
60% on an initial thoracentesis sample (22). A repeat 
thoracentesis may provide additional yield of up to 27% (26), 
although the data have been inconsistent in this regard. 
The low yield is partially due to the paucity of metastatic 
cells in the pleural space and overcrowding of inflammatory 
cells. Moreover, beyond a second attempt at thoracentesis- 
further aspirations are unlikely to be diagnostic (26). The 
distinction between MPE and paramalignant effusions is 
also important. Paramalignant effusion results from local 
or systemic effects of a tumor without direct involvement 
of the pleura. Common examples include compression of 
the bronchi or the lymphatic system. Cytology is negative 
because infiltration to the pleura has not occurred (27). 
Furthermore, the diagnostic yield of cytology varies with 
the type of tumor involved. Adenocarcinoma is most 
frequently detected on cytology, whereas squamous cell 

carcinoma and mesothelioma are less frequently observed 
(28,29). Cytological diagnosis of lymphoma is possible in 
25% of patients with Hodgkin’s lymphoma and 50–60% of 
patients with non-Hodgkin’s Lymphoma (1). Gender may 
also play a role in the distribution of tumor types associated 
with MPE, as noted lung and lymphoma/leukemia more 
common in men and breast and gynecologic tumors more 
common in women (Table 2). 

Given the low sensitivity of cytological evaluation of 
pleural fluid for malignancy, other diagnostic modalities 
should be pursued. Tumor markers have been shown to 
have limited utility as initial evaluation due to the high 
cutoff values for specificity (30). Pleural biopsy can be 
obtained via different modalities, including CT-guided 
or ultrasound-guided needle biopsy. In recent years, 
biopsy obtained via thoracoscopy, particularly in the 
form of pleuroscopy (Figure 3), has been shown to have 
a sensitivity more than 90%, similar to that of video-
assisted thoracoscopy (31). While treating the underlying 
malignancy with appropriate chemotherapy may lead to 
the resolution of MPE (especially in the setting of small 
cell lung cancer and lymphoma), recurrence of MPE is 
fairly common. A low glucose and pH predict a shorter 
survival, as they are usually associated with increased tumor 
burden within the pleural space (24). For persistent and 
symptomatic MPE repeat therapeutic thoracentesis may 
be appropriate in patients with an anticipated short life 
expectancy. However, in most cases either an indwelling 
pleural catheter or chemical pleurodesis would be necessary 
due to the recurrent nature of these effusions. Choice of 
either therapy is largely governed by patient preference 
and available local expertise. In patients with entrapped or 
trapped lung and symptomatic MPE, indwelling pleural 
catheters present the only available option (27,32). Fluid 
aspiration is not recommended in small and asymptomatic 
pleural effusions. Moreover, if thoracentesis is not 
associated with symptom improvement, further attempts at 
fluid drainage should not be performed (1). 

Rheumatoid pleurisy 

Rheumatoid arthritis (RA) is a systemic disease that affects 
both the joints and extra-articular sites, particularly the 
pleura as the most common extra-articular manifestation 
in the chest (7). RA-associated pleural effusion is more 
frequently seen in men and those with rheumatoid 
nodules and high titers of rheumatoid factor. Most of 
the pleural effusions are small and unilateral, and only 

Table 2 Types of tumor associated with MPE

Men Women

Lung Breast

Lymphoma/leukemia Ovarian/mullerian origin

Genitourinary Lung

Gastrointestinal tract Lymphoma/leukemia

Melanoma Gastrointestinal

Mesothelioma Melanoma

Figure 3 Images on medical thoracoscopy in a patient with 
malignant pleural effusion due to metastatic breast cancer. Notice 
the thickened parietal pleura and nodules distributed. 
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3–5% of the patients develop large pleural effusions with 
symptoms including pleuritic chest pain and dyspnea (33). 
Pleuropulmonary complications, such as empyema and 
pneumothorax, may occur when subpleural rheumatoid 
nodules become necrotic and rupture, leading to the 
formation of bronchopleural fistula. Furthermore, treatment 
for RA tends to put these patients at higher risk for 
infection due to immunosuppression. Certain medications, 
such as methotrexate and sulfasalazine, have been linked 
with numerous pleuropulmonary presentations as well 
(33,34). A thoracentesis is thus necessary in a symptomatic 
patient due to the multiple risk factors associated with RA.

The characteristics of RA-associated pleural effusion vary 
according to the duration of the pleural fluid. Cell count 
is generally above 1,000 cell/mm3 consistent with active 
inflammation. Neutrophils predominate in early effusions, 
which is then replaced by lymphocytes in 1 to 2 weeks (35). 
Elevated eosinophil counts rarely occur. Mesothelial cells are 
typically not seen in the pleural fluid. Biochemical parameters 
of the pleural fluid show low pH, very low glucose levels (a 
characteristic feature with pleural to serum glucose ratio less 
than 0.5 (36), elevated LDH levels, and high cholesterol 
levels (more than 65 mg/dL) (37). Acidosis and low glucose 
level reflect the active inflammatory process with the 
accumulation of lactic acids and consumption of glucose. 
High cholesterol concentration and cholesterol crystals 
can also be found in RA- associated pleural effusions due 
to pleural thickening from chronic inflammation. High 
cholesterol level can cause a milky appearance, resulting 
in a “pseudochylous” pleural fluid. Among the causes of 
pseudochylothorax, TB and RA are the most frequent ones. 

The diagnostic approach to RA-associated pleural 
effusion should be prioritized to rule out infection. The 
possibility of empyema and TPE is high in a symptomatic 
patient given their risk factors. Cytology provides additional 
information with characteristic findings, such as elongated 
spindle cells, in the pleural effusion (33,38). Pleural 
biopsy is generally not needed unless there is suspicion for 
malignancy or TB. Biopsy findings include the presence 
of rheumatoid nodules and the replacement of mesothelial 
cells by epitheloid cells. Little information is available 
on the efficacy of therapy in rheumatoid pleural disease. 
Corticosteroids have been used with varying success and 
the role of intrapleural corticosteroids is also uncertain 
(39,40). The natural course of rheumatoid pleural effusions 
is variable—with the majority of effusions showing 
spontaneous resolution. However, a small percentage of 
patients may develop pleural fibrosis for which decortication 

should be considered in dyspneic patients (33). 

Coronary artery bypass graft (CABG)

It is estimated that over 600,000 patients undergo CABG 
annually each year in the United States (41). Pleural 
effusions after CABG and other cardiothoracic surgeries 
are common, with an incidence ranging between 42% to 
89% (42). The wide range of incidence is likely due to 
the different techniques employed by the studies, such as 
different imaging modalities for diagnosis. Most of the 
pleural effusions are small, left-sided, and not clinically 
significant. However, less than 10% of patients may develop 
a large effusion (more than 25% of the hemithorax) with 
symptoms, such as dyspnea (43,44) and is more commonly 
associated with internal mammary grafts as compared 
to saphenous vein grafts (41). Labadi and colleagues 
demonstrated that these patients more frequently developed 
postoperative complications which resulted in longer 
hospital and ICU stay. The same cohort was also noted to 
have more severe comorbidities and require more complex 
surgeries, including combined procedure with valve 
replacement and prolonged surgery. Most large pleural 
effusions following CABG occur in the early postoperative 
period and often require thoracentesis to manage symptoms. 

Pleural effusions after CABG are categorized as early 
(within the first 30 days of the procedure) and late (after first 
30 days of the procedure) based on the features of pleural 
fluid analysis (42). In several studies, early and late effusions 
were found to be exudates. Characteristic features of early 
effusions consisted of elevated erythrocyte count, high 
LDH levels, and a predominance in neutrophils (42-44). 
Late effusions were shown to have less erythrocyte count 
and a predominance of lymphocytes. Given these findings, 
the mechanism for the pleural effusions is likely secondary 
to be trauma-related and immune-mediated in early and 
late effusions, respectively. Additionally, reports have shown 
other possible mechanisms, such as heart failure or injuries 
to thoracic duct and its tributaries, leading to the formation 
of pleural effusions after CABG (7,45,46). Since the focus 
of this article is on lymphocyte predominant pleural 
effusions, late pleural effusions will be discussed within 
this section. Post cardiac injury syndrome (PCIS) refers to 
the development of chest pain, fever, pulmonary opacities, 
left sided pleural effusions after myocardial infarction, 
cardiac surgery, penetrating chest trauma and pacemaker 
placement (47). Although it may be seen as early as 3 days 
after the antecedent event, it usually develops at an average 
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of 3 weeks post procedure (Figure 4). PCIS is relatively 
common and seen in almost 30% of patients post cardiac 
surgery. Late pleural effusion after CABG and PCIS share 
similar pathophysiology, which is believed to be secondary 
to an exaggerated immune response to the inflammatory 
changes of the pleura and myocardial antigens released after 
myocardial injury. Overall the clinical manifestation of late 
pleural effusion following cardiac surgery overlaps with that 
of PCIS, except that fever and chest pain are perhaps less 
common in late pleural effusion.

PCIS related pleural effusions are usually clear, yellow 
exudative effusions, which are lymphocyte predominant 
later in the course, typically within 10 days after onset of 
symptoms (42,45,47). It is a diagnosis of exclusion and other 
causes such as parapneumonic effusions, congestive heart 
failure and pulmonary embolism should be excluded (1).  
Antimyocardial antibodies are a sensitive and specific 
confirmatory test (48). Most patients have resolution of 
PCIS without clinically significant sequelae- although 
it may contribute to the development of entrapped and 
trapped lung eventually in rare circumstances (45). Thus 
close follow up is essential in these patients. PCIS usually 
responds to treatment with anti-inflammatory agents such 
as NSAIDs or aspirin. Colchicine has been shown to reduce 
incidence of pleural effusions when given after cardiac 
surgery (49). In refractory cases, a course of glucocorticoids 
may be necessary (50) but their withdrawal often results 
in recurrence. Moreover, given the deleterious effects on 

wound healing- it should only be used as last resort (45). 

Chylothorax 

Chylothorax is a pleural effusion that results from leakage 
of chyle into the pleural space when the thoracic duct or 
its tributaries are disrupted. Therefore, understanding 
the anatomy of the lymphatic drainage system can help 
determine the underlying mechanism and location that cause 
chylothorax. Chylothorax is potentially life-threatening 
with a mortality up to 50% when treated conservatively (51). 
The underlying etiologies can be classified as traumatic 
and non-traumatic (52). Traumatic causes include not only 
chest trauma, but also iatrogenic causes such as thoracic 
surgeries (e.g., esophagectomy, heart and lung transplant), 
central line placement, and pacemaker implantation. Non-
traumatic causes include both malignant and non-malignant 
disorders. Malignancy, particularly lymphoma, is the most 
common cause of non-traumatic chylothorax. Several non-
malignant causes have been described and some of these 
include sarcoidosis, retrosternal goiter, superior vena cava 
thrombosis, congenital duct abnormalities, and lymphatic 
disorders including yellow nail syndrome and low grade 
malignancies such as lymphangioleiomyomatosis (53). 

Chylothorax should be suspected if the pleural fluid 
appears milky or cloudy on gross examination of the pleural 
fluid. However, non-milky appearance including serous, 
bloody, or serosanguinous is also common so the clinical 
context and surgical history is crucial in helping ascertain 
a diagnosis of chylothorax (54). Analysis of pleural fluid 
attained from a thoracentesis or chest tube is essential and 
should include lipid testing. A chylothorax is expected to 
have an elevated level of triglycerides, usually greater than 
110 mg/dL, and a cholesterol level less than 200 mg/dL.  
Empyema and pseudochylothorax can have similar milky 
appearance to chylothorax, therefore further testing with 
centrifugation of the sample and cholesterol level are 
helpful to make the differentiation. Studies have shown 
that the majority of cases of chylothorax are exudates with 
lymphocyte predominance (54,55). However, transudates 
do occur, particularly when there is another co-existing 
condition such as heart failure or cirrhosis. Routine 
chemistry typically consists of normal to high pH, normal 
glucose (>60 mg/dL), elevated protein level, and low 
LDH. Protein level is often above 3.0 g/dL possibly due to 
reabsorption of water and small solutes from the chylous 
effusion. In contrast, LDH level remains in the transudative 
range because of its larger molecular weight as a barrier to 

Figure 4 Chest X-ray in a patient who presented with complaints 
of shortness of breath 3 weeks after surgery for repair of aortic 
dissection. Pleural fluid studies showed a lymphocyte predominant 
(52%) exudative pleural effusion consistent with PCIS.
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extravasate from the capillaries. 
Management of chylothorax should be directed at 

definitive treatment of underlying etiology to prevent 
further formation (56). Prolonged chest tube placement 
in chylothorax can lead to complications associated with 
immunosuppression and profound malnutrition due to loss 
of protein, fat, electrolytes, and immunoglobulins. 

Sarcoidosis

Sarcoidosis is a systemic disease characterized by non-
caseating granulomas in affected organs. While pulmonary 
involvement is the most common manifestation of 
sarcoidosis, pleural involvement is considered rare. 
When sarcoidosis affects the pleura, a wide range of 
presentations including pleural effusion, pneumothorax, 
pleural thickening, or chylothorax can be seen. Huggins 
and colleagues demonstrated 2.8% of prevalence of pleural 
effusion in patients with sarcoidosis. However, only 1.1% 
of those cases (2 out of 181) were directly caused by pleural 
sarcoidosis (57). Therefore, other etiologies should be 
sought in those patients who have a known history of 
sarcoidosis and a clinical presentation of pleural effusion. 

Pleural effusion in sarcoidosis has been reported as both 
exudative and transudative. This is partially due to the 
normal pleural LDH concentrations and elevated pleural 
protein levels, in the range of 4.0 g/dL (57,58). Additionally, 
the cell count tends to be low with a predominance 
of lymphocytes with a high proportion over 80%. 
Chylothorax has been reported rarely in sarcoidosis (58). 
Corticosteroid therapy in pleural sarcoidosis is associated 
with rapid amelioration of symptoms and resolution of 
pleural effusion (59). 

Yellow Nail Syndrome

Yellow nail syndrome is a rare disorder characterized by 
pleural effusions, lymphedema and unusual appearing 
nails that are characteristically yellow, slow growing with 
absence of cuticle. The nail may have other abnormalities 
such as onycholysis, increased curvature, or lack lunulae. 
Impaired lymphatic system is thought to play a role 
in the development of this disorder and it remains 
unclear whether the disorder is sporadic or inherited. 
Other respiratory conditions have been associated with 
yellow nail syndrome include bronchiectasis, recurrent 
pneumonia, and chronic sinusitis. Pleural fluid analysis 
is typically consistent with a lymphocytic predominant 

exudate (60). Yellow nails syndrome has also been 
associated with chylothorax in up to 30% of these patients 
with pleural effusions (61). No specific therapy exists for 
this entity and in patients with a large symptomatic pleural 
effusion, pleurodesis either by chemical or mechanical 
means should be considered (1,61). 

Uremia

Patients with chronic kidney disease and end-stage renal 
disease can develop pleural effusions from indirect causes 
such as infection, volume overload, malignancy, or heart 
failure. However, they can also develop pleuritis, akin to 
the development of pericarditis with resultant development 
of pleural effusions as a direct effect of uremia. This may 
be seen in around 3% of patients with uremia and are 
frequently bilateral. Pleural fluid analysis is expected to 
be consistent with a lymphocytic predominant pleural 
exudate which is commonly serosanguineous or frankly 
hemorrhagic. Symptoms may include cough, fever, dyspnea 
and/or chest pain (62,63). Uremic pleural effusion is a 
diagnosis of exclusion and it is important to evaluate for 
other causes of pleural effusions as described above. 

Pleural biopsy reveals chronic fibrinous pleuritis. The 
treatment of choice for uremic pleural effusions is renal 
replacement therapy with hemodialysis which causes 
resolution of the pleural effusion in approximately 75% of 
cases in 4 to 6 weeks; while in the remaining 25% of cases- 
the effusion progresses, persists or recurs. Complications of 
uremic pleuritis if left untreated include the development 
of progressive pleural thickening with resultant severe 
ventilatory impairment, which may require decortication 
(64,65). 

Conclusion

Encountering a pleural effusion in clinical practice should 
start with a comprehensive evaluation of the patient 
including a detailed history and physical examination, along 
with evaluation of radiological images. Thoracentesis with 
pleural fluid analysis is often required to reach a definitive 
diagnosis. While distinction on analysis between exudate 
and transudate remains the first step on analysis of pleural 
fluid, cell count and differential help narrow the differential 
diagnoses significantly. Lymphocyte predominant exudative 
pleural effusions have a narrow list of differentials with its 
own unique management approaches and knowledge of 
these entities will be of benefit in routine clinical practice. 
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