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Abstract:    

Serofibrinous pleurisy is frequent in the daily practice of pulmonologists. It has multiple etiologies, which 

are mainly dominated in our context, according to numerous studies, by tuberculous pleuritis and malignant 

pleural effusion. A systematic approach is needed to enable a rapid diagnosis and an appropriate treatment. 

Recently, many diagnostic tools have been improved, thus contributing to efficient management of this 

disease. Adenosine deaminase ADA is one of these innovative diagnostic methods. However, its sensitivity 

and specificity vary from one study to another, affecting its utility. The aim of this article is to review the 

literature regarding the impact of measuring ADA in pleural effusion on the management of serofibrinous 

pleurisy. 

 

Introduction: 

Tuberculous pleuritis and malignant pleural effusion are the common causes of serofibrinous pleurisy in our 

context. Many diagnostic tools are improved, without exceeding the important role of the histology, in order 

to enhance and facilitate  the management of this disease.  

 

Discussion: 

Adenosine deaminase ADA is produced by all cells, but mainly found in immune system cells such as 

activated T lymphocytes. this enzyme is involved in purine metabolism as well as in nucleic acid 

metabolism (1). 

ADA is divided in two isoenzymes, namely ADA1 and ADA2. ADA1 is present in most immune cells, 

including neutrophils, lymphocytes, macrophages, and monocytes.  while ADA2 is found in macrophages 

and monocytes (2). ADA levels are elevated in inflammatory effusions, whether in the pleural, pericardial, 

or synovial cavities, resulting from bacterial infections, granulomatous diseases, malignancies, or 

autoimmune conditions (3). 

Both are generally elevated in neutrophilic effusions, but this increase lacks specificity and thus offers 

limited diagnostic value in such contexts. In contrast, ADA levels are typically elevated in lymphocytic 

effusions related to tuberculosis (4). 

World Health Organization describes an estimated 10.6 million people fell ill with tuberculosis worldwide in 

2022 (5). According to the latest national statistics 2023 of TB in Morocco, the total number of TB cases is 

32 429. Tuberculous pleuritis (TP) is the second form of extrapulmonary TB (27%), the main causes are 

metastasis and tuberculosis. 

The diagnostic challenge of pleural tuberculosis is essentially due to its prevalence in the world, as same as 

the difficulties in confirming it. 

The pleural fluid of TP is usually predominantly lymphocytic. In acute TP we can find an increase in 

neutrophils. The diagnosis of tuberculous pleural effusions may be difficult because of the low sensitivity of 

the various diagnostic tools. A lymphocytic exudate which is seen with tuberculous pleuritis, can also occur 

with other diseases such as malignancy and collagen vascular diseases. 

Currently the reference diagnostic method is the microbiological or molecular identification of 

Mycobacterium tuberculosis in pleural effusion or on a pleural biopsy. The performance of microbiological 
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tests depends on the quantity of bacilli, which is low in the pleural fluid. For this reason, it is necessary to 

improve the diagnostic tools and contribute with further studies. 

A high ADA levels are found in less than 3% of lymphocytic effusions of non-tuberculous origin (6,7). It 

has been shown that ADA levels in nontuberculous lymphocytic pleural effusions seldom exceed the cut-off 

set for tuberculous effusions.  

It is known that ADA is considered a reliable biomarker for the diagnosis of TP but the cut-off value for 

determining a positive ADA result in pleural fluid differs across studies. 

In a Moroccan study involving 187 cases, the median pleural adenosine desaminase level was 53 UI/L. The 

diagnostic performance of the test was characterized by a sensitivity of 89 %, a specificity of 60 %, a 

positive predictive value (PPV) of 70%, and a negative predictive value (NPV) of 96% (8). On the other 

hand, a Tunisian study reported a lower median pleural ADA level of 37 UI/L, with a specificity of 81,2% a 

sensitivity of 66,6 %, PPV of 64,3% NPV of 88,7%. In another study, levels of ADA in pleural fluid > 40 

IU/L could indicate pleural tuberculosis with sensitivity (81–100%) and specificity (83–100%) (9). A case-

control study in Congo involving 209 patients, showed two ADA useful thresholds in diagnosing 

serofibrinous pleurisy: ADA values < 36 IU/L effectively rule out the diagnosis, while values > 65 IU/L are 

suggestive of tuberculous pleurisy (10). Five meta-analyses have uniformly shown that this test possesses 

high accuracy, with sensitivity and specificity values ranging from 88% to 92%. This fact shed light on the 

importance of other indirect biological tests (1). 

Notwithstanding, some false-positive cases are reported in the literature, attributable to conditions such as 

empyemas, lymphomas, malignant diseases, and other etiologies, including parapneumonic or collagen 

vascular diseases (11). 

Several methods have been suggested in order to enhance the specificity of the test and reduce the number of 

false positives. One such method is the specific measurement of ADA2 (predominant isoform in TP). Even 

though this test has increased sensitivity and specificity to 97.2% and 94.2%, respectively, its contribution to 

daily clinical practice still modest (12).  

second method is combining ADA levels with the lymphocyte-to-neutrophil ratio in pleural fluid. A ratio 

that exceeds 0.75 associated to an elevated ADA level, increase the specificity of the test to 95% (13). 

Combining ADA with other pleural biomarkers, such as interferon-γ or interleukin-27, also measuring ADA 

levels in pleural fluid and serum, have demonstrated improved specificity (14).  these tests are not routinely 

performed due to their higher cost and limited availability. 

Multiple studies have compared the sensitivity and specificity of major diagnostic tools in tuberculosis 

pleurisy (TP), highlighting those pleural biomarkers exhibit superior sensitivity compared to traditional 

microbiological tests. ADA level in the effusion with IL 27 were more useful compared to blind pleural 

biopsy(1). 

 

Conclusion: 

Tuberculosis is a worldwide health challenge. Confirmation of TP may be difficult in some cases, which 

leads to either overtreatment or under-treatment. ADA is an indirect method of diagnosing TP useful for a 

good management of TP. 

 

References: 

1. Pieter-Jan Gijs, Gilbert Greub, Katia Jaton, et al. L’adénosine déaminase dans le diagnostic de la 

tuberculose pleurale. F orum Med Suisse. 2021;21(2728):480-483 

2. Cristalli G, Costanzi S, and al. Adenosine deaminase: functional implications and different classes of 

inhibitors. Med Res Rev. 2001 Mar;21(2):105-28. 

3. Krenke R, Korczyński P. Use of pleural fluid levels of adenosine deaminase and interferon gamma in 

the diagnosis of tuberculous pleuritis. Current Opinion in Pulmonary Medicine. 2010 Jul;16(4):367–

75. 



W Elkhattabi et.al Contribution of ADA in the diagnosis of serofibrinous pleurisy Review of literature 
 

7259                                 International Journal of Medical Science and Clinical Invention, Vol. 11, Issue 09, September 2024 

4. S.K.Verma, A.L.Dubey and al. ADA levels are typically elevated in lymphocytic effusions related to 

tuberculosis. Lung India. 2008 Jul-Sep; 25(3): 109–110. 

5. https://www.who.int/news-room/fact-sheets/detail/tuberculosis 

6. Porcel JM. Tuberculous pleural effusion. Lung. 2009 ­Sep-Oct;187(5):263–70 

7. Lee YCG, Rogers JT, Rodriguez RM, Miller KD, Light RW. Adenosine deaminase levels in 

nontuberculous lymphocytic pleural effusions. Chest. 2001 Aug;120(2):356–61. 

8. B. Daher et al. Apport de l’adénosine désaminase (ADA) dans le diagnostic de la tuberculose 

pleurale. À propos de 187 patients. Revue des maladies respiratoires Volume 36, January 2019, Page 

A43. 

9. MA Smach et al. Valeur diagnostique de l’activité de l’adénosine désaminase pleurale et sérique 

dans la pleurésie tuberculeuse. Annales de Biologie clinique. Volume 64, numéro 3, Mai-Juin 2006. 

10.  Paulvon Phérol Koumeka and al. Discriminative threshold value and diagnostic performance of 

adenosine deaminase in tuberculous serofibrinous pleurisy. J Func Vent Pulm 2023; 44(14): 1-56. 

11. Emma McNally and al. The tuberculous pleural effusion. 

Breathe 2023; 19:230143. 

12. Zemlin AE, Burgess LJ, Carstens ME. The diagnostic utility of adenosine deaminase isoenzymes in 

tuberculous pleural effusions. Int J Tuberc Lung Dis. 2009 Feb;13(2):214–20. 

13. Burgess LJ, Maritz FJ, Le Roux I, Taljaard JJF. Combined use of pleural adenosine deaminase with 

lymphocyte/neutrophil ratio: Increased specificity for the diagnosis of tuberculous pleuritis. Chest. 

1996 Feb;109(2):414–9. 

14.  Rafal Krenk and al. Use of pleural fluid levels of adenosine deaminase and interferon gamma in the 

diagnosis of tuberculous pleuritis. Curr Opin Pulm Med. 2010 Jul;16(4):367-75 

https://www.who.int/news-room/fact-sheets/detail/tuberculosis

