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Introduction 

Purulent pleurisy or empyema is a frequent reason for 
hospitalization, and is characterized by serious morbidity. In 
the last few years, there has been an increase in pleurisies in a 
number of countries [1,2]. This recrudescence could be due in 
part to the virulence and resistance of bacteria to antibiotics, 
and to factors related to the host which are essentially young 
age, malnutrition, immunodepression and an insuffi cient 
vaccine coverage against major pleurisy-causing germs [3]. The 
morbidity could be linked to a long duration of hospitalization 
and frequent medical procedures. These facts notwithstanding, 
there is no consensus, in the present time, on the management 
of pleurisy, because no one method has proven superior to 
others. We seek therefore by the present study to take stock 
of the epidemiological, clinical, paraclinical, therapeutic and 
evolutional aspects of this condition in children aged 0 to 
15 years admitted in the Mohammed VI University Medical 
Center in Marrakesh so as to propose measures to improve 
management.

Material and methods 

Our study is a retrospective, descriptive and analytic study 

spanning the period from January 2008 to April 2019 conducted 
in the Department of Pediatrics A of the Mother-Child Hospital 
of the Mohammed VI University Medical Center in Marrakesh. 
Medical fi les of all children aged less than 15 years hospitalized 
for pleurisy were retained. For each patient we gathered the 
age, sex, origin, duration of symptoms, radiologic and lab 
data, analysis of the extracted fl uid, medical as well as surgical 
management, and outcomes.

Results

Epidemiological data

We retained 74 cases of purulent pleurisy over a period of 
11 years. During this period 14022 children were hospitalized, 
representing a frequency of 0.5%.

The ages of our patients ranged from 6 months to 15 years 
with a mean of 4 and 1/2 years. Children aged 5 to 15 years were 
most represented with a total of 37 cases (50%) Table 1.

We remarked a total of 52 male patients (70%) versus 22 
female patients (30%). The majority of patients (90%) were up 
to date on the national vaccination schedule. The cumulative 
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distribution of pleurisies over a period of 11 years showed a 
mean case per year of 6. We also noted a recrudescence of cases 
during the month of October to March corresponding to the 
cold season. During this period, we recorded 63.5% the cases 
as shown in Figure 1. Approximately 62.1% (N=46) of patients 
came from rural zones.

The chief complaints of patients were dominated by fever, 
cough, chest pain and diffi culty breathing, and respectively 
represented: 68 cases (92%), 61 cases (82%), 30 cases (41%) 
and 22 cases (29%) as shown in Table 2. We also recorded 
digestive presentations (diarrhea and vomiting) in 15% of 
cases.

The mean duration of evolution of symptoms before 
hospitalization was 15 days with extremes of 1 and 30 days. 
Before hospitalization, 20 % of patients were already on 
antibiotics, 16% had already received unspecifi ed treatments.

Constitutional symptoms found on admission were fever 
(60%), and a general feeling of unwellness (40%). Physical 
signs upon examination were dominated by signs of pleural 
effusion (97%), and respiratory distress (67.5%) as shown in 
the Table 3.

Paraclinical aspects

Chest X-ray done systematically in children upon admission 
revealed pleurisy, usually unilateral (94%), of average or large 
volume (respectively 48% and 46%).

Complete blood count (CBC) showed hyperleucocytosis in 
70% of cases with a predominance of polynuclear neutrophiles 
in 68% of cases, and anemia in 70% of cases. 

Thoracocentesis was performed in 63 patients in our study, 
that is in 84% of cases, and was unsuccessful in 3 cases. 

The examination of the fl uid includes a macroscopic, 
cytological, biochemical and bacteriological analysis: the 
macrocopic appearance was purulent in 73% of cases, or 46 
patients (Figure 2).

60 samples from the 63 pleural punctures performed showed 
a protein level greater than or equal to 30g / l with an average 
of 50.2g / l. • the rest of the biochemical study: determination 
of pleural glucose, pH and Lactate dehydrogenase (LDH) was 
not done.

The cytological study of pleural fl uid showed in the majority 
of cases an increase in the number of white blood cells and 
a predominance of altered polynuclear neutrophils with an 
average of 30,132 elements / mm3 (78% on average).

Bacteriology of the extracted fl uid was positive in 45 
cases with a predominance of Streptococcus pneumoniae (22%), 
followed by Staphylococcus aureus (18%), Streptococcus spp (16%), 
Enterococcus spp (6%) and coagulase negative Staphylococcus 
(3%). Enterobacteria were isolated in 15% of strains, and 
Pseudomonas aeroginosa was isolated in 4% of cases (Figure 3).

Antibiotic sentivity assays showed sentivity to penicillin in 

Table 1: Age distribution of patients.

Age groups (month) Number of cases Percentage

Less than 3 months 2 2.7

3 to 23 months 15 20.3

24 to 59 months 20 27

60-180 months 37 50

Total 74 100

Figure 1: Distribution of cases according to months. 

Table 2: Chief complaints as reported by patients.

Chief complaint Number of cases Percentage

Fever 68 92

Cough 61 82

Chest painɸ 30 41

Dyspnea 22 29

Abdominal pain 2 1ɸ.48

Table 3: Frequency of anomalies on physical examination.

Physical signs Number of cases Percentages

Pleural effusion syndrome 72 97

Lung condensation syndrome 2 2ɸ.7

Mixed pleural effusion syndrome 3 4.05

Rhonchi 8 10.8

Crackles 10 13.5

Wheezes 1 1.3

Respiratory distress
(polypnea + signs of diffi  culty breathing)

50 67.5

Chest wall anomalies*ɸ 6 8ɸ.1

*: (scorch scars infl icted by traditional healers, right para vertebral mass, scoliotic 
posture, pain on palpation of left hemithorax)

15%

80%

5%

Macroscopic aspects of pleural fluid
citrus yellow purulent sero-hema c

Figure 2: Macroscopic aspects of pleural fl uid.
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68.75% of Streptococcus pneumoniae. All Staphylococcus aureus 
strains were sensitive to meticilline. Among enterobacteria, 
resistance to third generation cephalosporin was 35%. No 
strain was shown to be multi resistant in the isolations of 
Pseudomonas aeroginosa.

Therapeutic aspects

The management consisted in a presumptive broad-
spectrum antibiotics acting on both aerobics and anaerobics. 
Patients were started on treatment before lab results were 
acquired, with eventual adjustment of treatment based on 
results. Patients also underwent thoracocentesis (84%), 
thoracostomy drainage (20%), decortication in case of 
pachypleuritis (2.96%), analgesics/antipyretics (90%), and 
received O2 in case of respiratory distress (37.5%). Physiotherapy 
was systematic. The most frequently used antibiotics were 
amoxicilline + clavulanic acid (70%), ceftriaxone (35%), 
gentamicin (20%), and metronidazole (4%).

Evolutional aspects

The mean duration of hospitalization was 17.17 days, and 
ranged from 3 to 30 days. Outcomes were satisfactory in 65 
patients (87.83%), and unsatisfactory in 9 patients (12.16%), 
5 of the latter presenting with sequellae such as pachypleuritis 
(6.7%), and pneumothorax in 4 patients following accidental 
removal of the drain (5.4%).

There was no case of hospital mortality in our study Figure 4.

Discussion

Purulent pleurisy is defi ned by the presence of purulent 
effusion between the two folds of the pleura. This fl uid is 
characterized by its thickness and cream-like appearance with 
the presence of altered polynuclear cells [1].

Epidemiological aspects

The incidence of purulent pleurisies is in continuous 
increase in the world. According to a study conducted in 
Scotland, the incidence of pleurisies increased from 1/100000 in 
1998 to 3.7/100000 in 2005 [4]. This recrudescence could be due 
not only to the antibiotic resistance of germs, but also intrinsic 
factors of hosts, such as malnutrition, immunodepression 
and young age [3]. However, it must be admitted that despite 
the large numbers of publications on the subject, so much 
remains unanswered for the clinician. In our study, we noted 
an increase of cases of pleurisy hospitalized in our department 
since January 2008 to April 2019.

The male predominance in our study was in line with 
reports by Praveen S Bagalkot, et al. [5], D Narayanappa, et al. 
[6] FZ Khouchilia, et al. [7]. The mean age of our patients was 
4.5 years. The same trend was reported by Koueta [8] and Joon-
ho [9] (5.75 years). According to Roxanne, et al. [10], however, 
anti-pneumococcal vaccination seemed to decrease the mean 
age of occurrence of the disease (2.1 years). We remarked that 
toddlers were the most affected by pleurisies. This observation 
was corroborated by results of several authors [8].

The infl uence of season was observed in our study, 
(67.5%) as was signaled by Zeriouel (68.6%). This observation 
reinforces the hypothesis that viral co-infection could be one 
cause of the increase in the incidence of infectious pleurisies 
in children. The same observation was reported by Baranwal, 
Rashna et Koueta [8,11,12]. However, in the Indian studies 
[11,12], the greatest numbers of cases were observed during the 
hot and humid periods in July, August and September.

Clinical aspects

The mean duration of evolution of symptoms before 
hospitalization was 15 days in our series. This delay, though 
variable, was also found by several other African authors 
[8,13,14]. This could be explained by the challenge of 
geographical accessibility, limited fi nancial means and the 
high rate of self-medication. 

Fever was the most frequent chief complaint (92%) and 
was associated with cough (82%), chest pain (41%) and 
dyspnea (29%), as well as digestive manifestations (15%) such 
as diarrhea and vomiting. Similar fi ndings were made by Weil-
Olivier, et al. [15]. 

The main clinical signs observed in our study were mostly 
respiratory: pleuretic syndrome (97%) and respiratory distress 
(67.5%) were identical to those reported in the literature [16-
18].

31%

26%

23%

9%

4%
7%

bacteriological profile of purulent pleurisy
Streptococcus pneumoniae Staphylococcus aureus

Streptococcus spp Enterococcus spp .

coagulase neg ve Staphylococcus Enterobacteria

Figure 3: Bacteriological profi le of purulent pleurisy.
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Figure 4: Evolutional profi le of cases.
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Paraclinical aspects

We noted 46% of large volume pleurisy [18]. The abundance 
of pleural effusion could be explained by the delay in consulting, 
and therefore a delay in diagnosis and management. The 
fl uid drawn was positive in 45 cases for germs: Streptococcus 
pneumoniae (22%), followed by Staphylococcus aureus (18%), 
Streptococcus spp (16%), Enterococcus spp (6%) and coagulase 
negative Staphylococcus (3%). Enterobacteria were isolated 
in 15% of strains and Pseudomonas aeroginosa was isolated in 
4% of cases. Our fi ndings are similar to those by Thiami L, 
et al. [2] and Garba M [19]. However, recent studies in India 
revealed Staphylococcus aureus to be the lead cause of purulent 
pleurisies in children [20-22]. According to a French study, 
among 239 observations of pleurisy collected in 67 pediatrics 
hospitals, a germ was found in 36% of cases. Pneumococcus 
alone represented 80% of isolates, and streptococcus and 
staphylococcus were the least frequent (10 and 6% respectively) 
[11]. A retrospective study of 128 cases of purulent pleurisy 
collected between September 2007 and June 2016 at the 20th 
August Hospital, Ibn Rochd University Medical Center in 
Casablanca, reported the isolation of a germ in 27 cases (25%): 
pneumococcus (12%), streptococcus (7%), gram negative 
bacilli (4%), Pseudomonas aeroginosa and Koch bacillus (2%) 
[8].

The predominance of pneumococcus in the pleurisy of the 
child has been reported in several series (58%) [23,24], (82.9%) 
[25], and (75%) [26]. However, Baranwal, et al. [12] reported a 
predominance of staphylococcus in India (62%). 

Therapeutic and evolutional aspects

The management of purulent pleurisies in children 
continues to be a subject of debate. Some western teams 
[26,27] have proposed algorithms to facilitate treatment. 
In our case, we started off with two presumptive broad-
spectrum antibiotics acting on both aerobic and anaerobic 
germs, before the microbiology lab results were out, and 
adjusted à posteriori upon reception of results. Patients also 
underwent thoracocentesis (84%), thoracostomy drainage 
(20%), decortication in case of pachypleuritis (2.96%), 
analgesics/antipyretics (90%), O2 in case of respiratory distress 
(37.5%). Physical therapy was systematic. The most frequently 
used antibiotics were amoxicilline + clavulanic acid (70%), 
ceftriaxone (35%), gentamicin (20%), and metronidazole (4%).

The utilization of fi brinolytics has not yet been incorporated 
into our clinical practice [28,29]. But several authors [20,21] 
have reported its effi cacy in shortening the duration of 
hospitalization, and the need for surgery. 

The mean duration of hospitalization was 17.17 days which 
was obviously long, but similar to several other authors [14,30].

The most frequently reported complication in the literature 
is pachypleuritis [27,31]. It was found in 2.96% of cases in our 
study. According to a report by Rashna, et al. [32,33] in India, 
this complication was found in 16.7% of cases. 

There was no case of death in our series as well as that 

of Zeriouel [23], contrary to reports made by other authors 
[8,33]. Deaths were linked essentially to young age and pleuro-
pulmonary staphylococcal infections [34-37].

Conclusion

Acute respiratory infections in general, and purulent 
pleurisies in particular, remain relatively frequent in the 
context of socio-economic under-development. They occur 
mainly during cold seasons. Pneumococcus remains the main 
causal agent in these cases. Given the immediate seriousness of 
the disease and the several sequellae, which could be disabling, 
it is preferable to have a simple management algorithm which 
takes into account our conditions of practice and the therapeutic 
advancements available on the subject.
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