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INTRODUCTION�

Mycobacterium tuberculosis is one of the 
oldest and most important human pathogens 
and infection with a high global mortality rate.1 
According to the World Health Organization, 
tuberculosis is an infectious disease that is a 
major cause of ill health; worldwide tuberculo-
sis (TB) is the 13th leading cause of death and 
the 2nd leading infectious killer after COVID 
19 infection.2 Iraq is a relatively high TB bur-
den country and ranks 7th in the WHO-East-
ern-Mediterranean Region (WHO-EMR) with 
an incidence rate of 42/100,000 cases report-
ed by the World Health Organization in 2019.3

Pleural effusion (PE) is an excessive accu-
mulation of fluid in the pleural space, result-
ing from an imbalance between pleural fluid 
formation and removal.4 It is a common clinical 
problem that can be a primary manifestation or 
a secondary complication of many disorders.5

Pleural TB is considered a primary manifes-
tation resulting from haematogenous or lym-
phatic dissemination from a pulmonary focus; 
first infection.6-8 The secondary form, which 
occurs years after the first infection, is con-
sidered as a consequence of the reactivation 
of pulmonary foci contaminating the pleural 
space.9
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ABSTRACT 
INTRODUCTION: Tuberculosis is an infectious disease that is a major cause of ill health, worldwide TB is the 13th lead-
ing cause of death and the 2nd leading infectious killer after COVID 19 infection. Pleural effusion (PE) is the excessive 
accumulation of fluid in the pleural space, resulting from an imbalance between pleural fluid formation and removal, which 
could be a primary manifestation or a secondary complication of certain disorders. TB is one of the causes of pleural 
effusion, TB pleural effusion could be a primary or secondary infection.
OBJECTIVE: The aim of the present study was to investigate the epidemiological features of patients with pleural TB 
over the years 2015 -2019. 
METHODS: A record-based cross-sectional study reviewing the database of the notified patient in Iraq for the period 
2015-2019. 
RESULTS: Total TB patients were 37084 of which 3488 were diagnosed as TB pleural effusion (9.4%) with the incidence 
rate 2/100000,was more common among persons aged 15-34 years, and males being significantly more than in females 
and the treatment success rate was 89.6 %.   
CONCLUSION: TB pleural effusion is still encountered in Iraq with a slight decrease in the incidence from 2015 to 2019. 
It is more reported in young adults and males.  The success rate of treatment was 89.6 %. 
Key words: Tuberculosis, pleural effusion, trend, Iraq.
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Globally and in Iraq, TB pleural effusion is 
the second most common form of extrapul-
monary tuberculosis (EPTB) after TB lymph 
node.10,11 TB is a common cause of pleural effu-
sion worldwide, 30-60%. Globally, 2-3 billion 
person estimated to be infected with Mycobac-
terium tuberculosis worldwide, of which 5-15% 
will develop tuberculosis during their lifetime.12 

The mean annual prevalence of pleural TB is 
3–5 % in areas with low TB prevalence and up 
to 30% in endemic areas.13

Tuberculosis is one of the most important 
causes of exudative effusion in many areas of 
the world. It is believed that tuberculosis pleu-
ral exudation is a presentation of primary TB 
and is seen mainly in adolescents and adults.14 
Patients with pleural effusion can be asympto-
matic or present with dyspnea, cough, or pleu-
ritic chest pain.15

The gold standard for the diagnosis of tu-
berculous pleuritis is the detection of Mycobac-
terium tuberculosis bacilli in the pleural fluid by 
microscopy, molecular methods and culture , 
or the histological demonstration of caseating 
granulomas in the biopsy specimen. The diag-
nosis of pleural tuberculosis has dramatically 
improved by using biochemical markers; these 
are rapid and sensitive.16

Postero-anterior (PA) view of chest X ray 
shows abnormal blunting of the sharp lateral 
costophrenic angle when pleural fluid exceeds 
200 mL. In addition, the lateral radiography 
may show blunting of the sharp posterior cost-
ophrenic angle when the fluid exceeds 50 mL. 
Increasing amounts of the effusion form a me-
niscus, opacify the lung, and obscure the dia-
phragmatic margin.17 Thoracic ultrasonography 
(TUS) will detect the presence of as little as 
5-50 mL of pleural fluids and is 100% sensitive 
for effusions.17 CT scan is also used in the de-
tection of pleural effusion.17

This study aimed to show the trends of 
pleural TB reported to the National tuberculo-
sis Institute in Baghdad and registered at the 
electronic nominal recording system (ENRS) 
from 2015 to 2019. Also, to show the distribu-
tion of pleural TB cases according to age, gen-
der, and outcomes of treatment

METHODS�

Setting and study design: The study setting is 
the National tuberculosis institute (NTI) which 
is the core of the national tuberculosis control 
program (NTP) in Iraq. This is a record-based 
cross-sectional study reviewing the database 
of the notified patient in Iraq for the period 
2015 to 2019.

Ethical consideration: The study proposal was 
approved by the ethical research committee , 
and agreement from the administration of the 
NTI was obtained to use the registered data. 
Anonymity and confidentiality of patients’ data 
are highly considered during data analysis and 
presentation.

Definition of the cases: A case of tuberculosis is 
any patient entered in the TB surveillance sys-
tem as a TB patient whether the affected site 
is pulmonary or extrapulmonary, and wheth-
er this diagnosis is clinical or laboratory-con-
firmed. A case of tuberculosis pleural effusion: 
any patient entered in the TB surveillance sys-
tem as a pleural TB patient whether this diag-
nosis is clinical or laboratory-confirmed.

Sampling methods: The sampling technique is 
comprehensive sampling, in that data of all eli-
gible patients were used in this study.

Data extraction: In Baghdad, the National Tu-
berculosis Institute (NTI) runs the national 
tuberculosis control program (NTP) Iraq. Elec-
tronic surveillance data in NTP is in the form 
of a structured format excel file that collects 
case-based data including age, gender, resi-
dence, site of disease, results of X-ray and lab 
investigations, follow-up data, and treatment 
outcome data for TB patients reported in Iraq. 
This data format is called the electronic nominal 
recording system (ENRS). This study reviewed 
ENRS data for the years 2015-2019, and data 
related to pleural effusion patients (age, gen-
der, and treatment outcome) were extracted to 
an SPSS file (version 25 for Windows) for data 
analysis.

Data analysis: Data are presented according to 
the year of registration, extrapolating the rate 
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of incidence per year giving the time trend of 
TB pleural effusion occurrence over time, then 
the age trend and gender trend were plotted, 
then the treatment outcomes were calculat-
ed. The Chi-square test for independence was 
used to test the significance of association be-
tween discrete variables and the level of signif-
icance was set at 0.05.

RESULTS�

The ENRS data for 2015-2019 included 
showed the reporting of 37084 TB patients. 
Tuberculous pleural effusion cases constituted 
9.4% (N=3488) out of all reported cases.

The distribution of pleural effusion among 
TB cases was as follow:  In 2015, 790 patients 
had TB pleural effusion out of 8255 patient 
with TB ( 9.6 %). In 2016, 697 patients had TB 
pleural effusion out of 7317 who had TB (9.5 
%). In 2017,  734 out of 7707 (9.5 %), and in 
2018 664 out of 7142 (9.3 %), and in 2019, 
603 out of 6663 (9.1%). See table 1. 

Regarding Gender distribution in Tubercu-
lous pleural effusion, reviewing the national 
data of NTP showed that in 2015 the recorded 
cases were 448 males and 342 females with 

a male to female ratio of 1.3, in 2016, pleural 
effusion patients were 407 males and 290 fe-
males with a ratio of 1.4, in 2017, pleural effu-
sion patients were 426 males and 308 females 
with a ratio of 1.4, in 2018, pleural effusion 
patients were 413 males and 251 females with 
a ratio of 1.6, and in 2019, pleural effusion pa-
tients were 371 males and 232 females with a 
ratio of 1.6. See table 2.

We found that the commonest age group 
who have TB Pleural Effusion are 25-34 year 
and 15-24 year,  21.4% and 20.6% respective-
ly, while the least recorded in under age of five 
years, 0.4 %. See table 3.

Table 4 shows the outcome of treatment of 
patients with TB pleural effusion. The treat-
ment was successful in 3124 out of 3488 
(89.6%). Death was reported in 176 patients 
(5%). For outcomes of overall years and for 
each year see table 4.

DISCUSSION�

This study represents the epidemiology of 
pleural TB in Iraq, We observed that the inci-
dence trend for all forms of TB shows a pro-
gressive decline in the period analysed, in-
cluding the incidence of pleural TB . in Spain 

Trend of TB pleural effusion in Iraq from 2015 -2019

Table 1 | Distribution of the Pleural Effusion patients according to Year in Iraq.

The year Population Total TB Pleural Effusion % of PE to Total TB Incidence of PE

2015 36,181,576 8255 790 9.6% 2 per 100,000

2016 36,417,874 7317 697 9.5% 2 per 100,000

2017 37,234,254 7707 734 9.5% 2 per 100,000

2018 38,124,182 7142 664 9.3% 2 per 100,000

2019 39,127,889 6663 603 9.1% 1 per 100,000

Total 37084 3488 9.4%

Table 2 | Distribution of Pleural Effusion TB patients according to gender and year, Iraq, 2015-2019.

Year Male number Female number Male/ Female ratio Total Number

2015 448 342 1.3 790

2016 407 290 1.4 697

2017 426 308 1.4 734

2018 413 251 1.6 664

2019 371 232 1.6 603

Total 2065 1423 1.45 3488

P value 0.168
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16.3% of TB cases were TBPE and the mean 
annual decrease in TBPE incidence was 6.9 %, 
the number, and incidence of TBPE decreased 
significantly during the study period, with no 
changes in epidemiological characteristics, 
with trends similar to the total number of TB 
cases.18

 We found that the annual proportion of 
pleural TB was relatively stable as compared to 
pulmonary TB; the percentage of extrapulmo-
nary forms reported in Iraq out of all TB cases 
were 9.7 %, 9.8 %, 9.8 %, 9.7%, and 9.5% in 
2015, 2016, 2017, 2018, 2019 respectively. 
The CDC report in 2006 and Baumann Study 
have shown that in countries where there was 
a reduction in the incidence of TB, the reduc-
tion in the incidence of the extrapulmonary 
forms was found to be less pronounced.19, 20 

The distribution of pleural TB in males is sig-
nificantly higher than in females for all years. 
Male to female ratios was 1.3, 1.4, 1.4, 1.6, and 
1.6 in the years 2015, 2016, 2017, 2018, and 

2019 respectively. This fact is reported also in 
epidemiological aspects of pleural tuberculosis 
in the state of São Paulo, Brazil from 1998 to 
2005 in a study conducted by Márcia Seiscento 
where male coefficient being twice as high as 
the female's.9  This can be explained that male 
is more active than female so will be more lia-
ble to get an infection with TB.  

Regarding age, we found that the incidence 
of TB pleural effusion is more in the age group 
of 15-34 years and the least in age below 15 
years. This could be explained by the fact that 
this age group is the most active age group so 
they will be more liable to getting the infection, 
however, a study of pleural TB conducted in 
Brazil revealed that age presents low sensitiv-
ity (73%) and low specificity (46%).21 In Spain, 
TBPE mainly affected males (63.5%), precisely 
61.2% of young males were between 15 and 
44 years.18  Al-Alusi F. reached to a similar find-
ing in 1986 by saying that in Iraq tuberculous 
pleural effusion is mainly a disease of adoles-

Table 3 |  Distribution of the reported Pleural Effusion TB cases according to year of registration and age group, Iraq 2015-2019

Age (years) Group 2015 2016 2017 2018 2019 Total % of Age Group Total to Grand Total

0-4 3 1 4 3 3 14 0.4%

5-14 19 34 22 24 30 129 3.7%

15-24 174 157 149 131 108 718 20.6%

25-34 175 142 156 155 120 748 21.4%

35-44 130 95 128 108 114 575 16.5%

45-54 95 97 104 86 70 452 13.0%

54-64 86 72 78 62 58 355 10.2%

65+ 109 99 92 96 100 496 14.2%

Grand Total 790 697 734 664 603 3488 100.0%

P value 0.004

Table 4 |  Treatment outcomes of treated Pleural Effusion TB patients, Iraq, 205-2019.

Year Treatment Success Death LFU † NE ‡ No response § Total

2015 724 41 14 11 0 790

2016 621 24 16 36 0 697

2017 638 41 28 23 5 734

2018 618 23 11 10 2 664

2019 524 47 23 9 0 603

Total 3124 (89.6%) 176 (5.0%) 92 (2.6%) 89 (2.6%) 7 (0.2%) 3488 (100.0%)

† Loss to follow-up
‡ Not evaluated (missing data/transferred out)

§ No clinical response to anti-TB treatment
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cents and young adults.22    However, TB pleu-
ral effusion can present in the older age group 
(more than 35 years) and this fact emphasizes 
that the diagnosis of pleural effusion second-
ary to TB should be considered regardless of 
the age of the patient. 21,23  In the United States  
from 1993 to 2003, there is a higher percent-
age of cases of pleural TB in patients older than 
65 years probable due to reactivation of a pre-
vious infection.20 Light RW in 2007 stated that 
in general, patients with tuberculous pleural 
effusion are younger than patients with paren-
chymal tuberculosis.24

The majority of the patients included in 
our study had a successful treatment outcome 
of 89.6% and this is similar to a study carried 
out in Uzbekistan25 and in Barcelona in Spain 
where the success rate was 90% and 91%, re-
spectively, and higher than the 78% reported 
by an Indian  study. 25  

CONCLUSION�

One-tenth of TB patients have been reg-
istered at the NTI in Baghdad was TB pleural 
effusion with an incidence rate of 2/100000. 
The trend of TB pleural effusion showed a pro-
gressive decline, although small, over the years 
2015 -2019. Pleural effusion was more com-
mon among those aged 15-34 years, and in 
males than females. The success rate of treat-
ment is very good reaching up to 89.6 %.

REFERENCES�
1.	 Li D, Shen Y, Fu X, Li M, Wang T, Wen F. Combined detections 

of interleukin-33 and adenosine deaminase for diagnosis of 
tuberculous pleural effusion. Int J Clin Exp Pathol. 2015 Jan 
1;8(1):888-93. PMID: 25755791; PMCID: PMC4348906.

2.	 WHO. Global TB report 2021. Published on 14 October 
2021. Available from: https://www.who.int/publications/i/
item/9789240037021. Accessed on 10 December 2021.

3.	 Abdulkareem FN, Merza MA, Salih AM. First insight into la-
tent tuberculosis infection among household contacts of tu-
berculosis patients in Duhok, Iraqi Kurdistan: using tuberculin 
skin test and QuantiFERON-TB Gold Plus test. Int J Infect Dis. 
2020 Jul;96:97-104. doi: 10.1016/j.ijid.2020.03.067. Epub 2020 
Mar 31. PMID: 32243917.

4.	 Diaz-Guzman E, Dweik RA. Diagnosis and management of 
pleural effusions: a practical approach. Compr Ther. 2007 

Winter;33(4):237-46. doi: 10.1007/s12019-007-8016-5. PMID: 
18025616.

5.	 Davies RJO, Gleeson FV, Gary Lee YC, Porcel J, Brims F. Pleu-
ral Diseases In: Warrell DA, Cox TM, Firth JD, editors. Oxford 
Textbook of Medicine. 5th ed., Vol. 2. Oxford: Oxford Univer-
sity Press; 2010. p. 18.17.

6.	 Seiscento M, Conde MB, Dalcolmo MM. Tuberculous 
pleural effusions. Jornal Brasileiro de Pneumologia. 2006 
Aug;32:S174-81. 

7.	 World Health Organization; Aderaye G. Improving the Diag-
nosis and Treatment of Smear-Negative Pulmonary and Ex-
trapulmonary Tuberculosis Among Adults and Adolescents: 
Recommendations for HIV-Prevalent and Resource-Con-
strained Settings. Geneva: Stop TB Department; 2007. Avail-
able from: http://apps.who.int/iris/bitstream/handle/10665/69463/
WHO_HTM_TB_2007.379_eng.pdf; jsessionid=A249F3ACF-
9836D0E4AF0F2CAAAB55655?sequence=1. Accessed on 4 Jan-
uary 2022.

8.	 Liam CK, Lim KH, Wong CM. Tuberculous pleurisy as a man-
ifestation of primary and reactivation disease in a region 
with a high prevalence of tuberculosis. Int J Tuberc Lung Dis. 
1999;3(9):816-22 

9.	 Seiscento M, Vargas FS, Rujula MJ, Bombarda S, Uip DE, 
Galesi VM. Epidemiological aspects of pleural tuberculosis in 
the state of São Paulo, Brazil (1998-2005). Jornal Brasileiro de 
Pneumologia. 2009;35:548-54.

10.	 Khan AH, Sulaiman SA, Muttalif AR, Hassali MA, Akram 
H, Gillani SW. Pleural tuberculosis and its treatment out-
comes. Tropical journal of pharmaceutical research. 2013 Aug 
28;12(4):623-7.

11.	 TB epidemiology in Iraq.2015,NTO,11th edition.

12.	 World Health Organization. (2015). Global tuberculosis re-
port. Available at: https://apps.who.int/iris/handle/10665/191102. 
Accessed on 10 January 2022

13.	 Chiner E, Nomdedeu M, Vañes S, Pastor E, Esteban V, Castelló 
C, Boira I, Molina V, Arriero JM, Sancho-Chust JN. Clinical and 
Epidemiological Features of Tuberculous Pleural Effusion in 
Alicante, Spain. J Clin Med. 2021 Sep 26;10(19):4392. doi: 
10.3390/jcm10194392. PMID: 34640410; PMCID: PMC8509524.

14.	 Mortazavi-Moghaddam SG, Sharifzadeh GR, Rezvani MR. 
Status of Exudative Pleural Effusion in Adults of South Kho-
rasan Province, Northeast Iran: Pleural Tuberculosis Tending 
toward Elderly. Iran J Med Sci. 2016 Jul;41(4):322-7. PMID: 
27365554; PMCID: PMC4912651.

15.	 Saguil A, Wyrick K, Hallgren J. Diagnostic approach to pleural 
effusion. Am Fam Physician. 2014 Jul 15;90(2):99-104. PMID: 
25077579.

16.	 Desai KJ, Singel H, Sarvaiya J, Malek S, Jadeja R. Analysis of 
Pleural Fluid Adenosine Deaminase in Diagnosis of Tubercu-
lar Pleural Effusion in A Tertiary Care Hospital, Bhavnagar. 
Saudi J of Pathololgy&Microbiology, May, 2021; 6(5): 176-178.

17.	 Na MJ. Diagnostic tools of pleural effusion. Tuberc Respir 
Dis (Seoul). 2014 May;76(5):199-210. doi: 10.4046/
trd.2014.76.5.199. Epub 2014 May 29. PMID: 24920946; PM-
CID: PMC4050067.

18.	 Valdés L, Ferreiro L, Cruz-Ferro E, González-Barcala FJ, Gude 
F, Ursúa MI, Alvarez-Dobaño JM, Golpe A, Toubes ME, Pa-
niagua J, Taboada-Rodríguez JA, Soriano JB. Recent epide-
miological trends in tuberculous pleural effusion in Galicia, 
Spain. Eur J Intern Med. 2012 Dec;23(8):727-32. doi: 10.1016/j.
ejim.2012.06.014. Epub 2012 Jul 18. PMID: 22818626.

19.	 Centers for Disease Control and Prevention (CDC). Trends in 
tuberculosis incidence-United States, 2006. MMWR Morb Mor-
tal Wkly Rep. 2007 Mar 23;56(11):245-50. PMID: 17380106.

Trend of TB pleural effusion in Iraq from 2015 -2019



95

Ir
aq

i N
ew

 M
ed

ic
al

 J
ou

rn
al

  |
   J

ul
y 

20
22

  |
  V

ol
um

e 
8 

 | 
 N

um
be

r 1
6

20.	 Baumann MH, Nolan R, Petrini M, Lee YC, Light RW, Sch-
neider E. Pleural tuberculosis in the United States: incidence 
and drug resistance. Chest. 2007 Apr;131(4):1125-32. doi: 
10.1378/chest.06-2352. PMID: 17426219.

21.	 Neves DD, Dias RM, Cunha AJ. Predictive model for the 
diagnosis of tuberculous pleural effusion. Braz J Infect Dis. 
2007 Feb;11(1):83-8. doi: 10.1590/s1413-86702007000100019. 
PMID: 17625733.

22.	 Al-Alusi FA. Pleural effusion in Iraq: a prospective study of 
100 cases. Thorax 1986;41:492-493.

23.	 Porcel JM, Vives M. Differentiating tuberculous from malig-
nant pleural effusions: a scoring model. Med Sci Monit. 2003 
May;9(5):CR175-80. PMID: 12761453.

24.	 Light RW. Pleural diseases. 5th edition. Philadelphia: Lippin-
cott Williams& Wilkins; 2007. p. 73-108.

25.	 Abdugapparov F, Grigoryan R, Parpieva N, Massavirov S, Ris-
kiyev A, Gadoev J, Buziashvili M, Tukvadze N, Hovhannesyan 
A, Dadu A. Diagnostic Procedures, Diagnoses, and Treatment 

Outcomes of Patients with Presumptive Tuberculosis Pleural 
Effusion in Uzbekistan. Int J Environ Res Public Health. 2021 
May 27;18(11):5769. doi: 10.3390/ijerph18115769. PMID: 
34072161; PMCID: PMC8198680.

Abbreviations list: Centers for Disease Control and Preven-
tion (CDC), Computed tomography (CT), Coronavirus dis-
ease (COVID-19), Electronic nominal recording system 
(ENRS), Extrapulmonary tuberculosis (EPTB), National Tu-
berculosis Institute (NTI), Pleural effusion (PE), Statistical 
package for social sciences (SPSS), Thoracic ultrasonogra-
phy (TUS), Tuberculosis (TB), WHO-Eastern-Mediterranean 
Region (WHO-EMR), World health organization (WHO).

Conflict of interest: Authors have nothing to declare.

Funding: Nothing apart from personal fund.

Rasha Thameen Fakhri, Omar F. Al-Jaff, Ahmed Murad Muhi, Layth Ghazi Al-Salihi, Mohammad Yahya Abdulrazaq


