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Abstract

Background: Liquid pericarditis is a frequent cause of hospitalization in de-
veloping countries. Objective: of this study was to describe the etiological and
evolutionary aspects of fluid pericarditis in pediatric cardiology at ICA. Me-
thods: This was a retrospective study of 42 cases of fluid pericarditis diag-
nosed among 202 children hospitalized over a five-year period (1% January
2009 to 31* December 2014). All patients with pericardial effusion were in-
cluded in the study. Results: Prevalence was estimated at 20.8% of hospitali-
zations, sex ratio was 1.1 with a female predominance (52%) and the mean age
at 9.2 years (11 days to 15 years). The etiologic varieties identified were: tu-
berculosis 22 cases, 52%, rheumatic pericarditis 6 cases or 14.3%, chronic pa-
rietal endocarditis 5 cases (11.9%), bacterial pericarditis with trivial germ 3
cases (7.1% 3 cases (7.1%), post-surgery syndrome 2 cases (4.8%), umbilical
post-catheterization 1 case (2.4%). HIV serology was positive in 11.9% of cas-
es. The progression was favorable in 55% of the cases with 10% of deaths.
Conclusion: Fluid pericarditis in children is a severe condition that is clearly
on the rise today, especially in immunocompromised patients. Optimal man-
agement of fluid pericarditis in children is the best guarantee to avoid
short-term tamponade and in the medium term constriction.
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1. Introduction

Liquid pericarditis, serious illness, is a frequent cause of hospitalization in cardi-
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ology, especially in developing countries.

However, its prevalence is undoubtedly underestimated. It would reach 1%
according to autopsy series [1]. Etiological research remains difficult due to the
weakness of the technical platform and/or lack of financial resources. Recent
work has reassessed the main etiologies of pericarditis in the West [2]. In Africa,
in the absence of an updated study, we report our experience of the etiological

and evolutionary aspects of fluid pericarditis.

2. Patients and Methods
2.1. Methods

We reviewed the 202 cases of all the patients hospitalized in the pediatric cardi-
ology department of the Institute of Cardiology of Abidjan (I.C.A) over a period
of five years (1% January 2009 to 31% December 2014).

Among these cases, we noted 42 cases or 20.8% of fluid pericarditis on the

following criteria:

2.1.1. Inclusion Criteria
1) Complete medical file with:

— Clinical arguments in favor of fluid pericarditis.

— Paraclinical arguments: cardiomegaly on thoracic radiography, microvoltage
and Holzmann’s repolarization problems with electrocardiography (ECG),
liquid pericardial effusion at echocardiography and biological abnormalities.

— Favorable development under treatment according to etiology.

2) Mandatory hospitalization in the service for at least 15 days.

2.1.2. Non-Inclusion Criteria

— Incomplete medical records either due to poor clinical evidence and/or fail-
ure to perform paraclinical examinations (thoracic radiography, ECG, echo-
cardiography and specific biology).

— Refusal of hospitalization for various reasons.

2.2. Patients

Based on these criteria, we selected 42 patients of 22 women (52%) and 20 men

(48%), with an average age of 9.2 years (range 1 to 15 years).

2.3. Analysis of the Results

The data were obtained from medical records using a standardized survey form.
The parameters studied are clinical, paraclinic, etiological and evolutionary.
The data was collected under Excel 2003 and analyzed under SPSS 11.

2.4. Therapeutic Protocol According to the Etiology at the
Time of the Study

The medical treatment was carried out in all cases according to the etiological

diagnosis. Antituberculosis treatment included a 4-fold combination for 2
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months (2RHZE) at an effective dose of: Isoniazid (5 mg/kg/day); Rifampicin
(10 mg/kg/day); Etambutol (20 mg/kg/day); And Pyrazinamide (30 mg/kg/day).
After two months, pyrazinamide and etmbutol were stopped. We continued for
4 months a dual therapy (4 RH) combining Isoniazide and Rifampicin with
usual liver and eye monitoring. The duration of treatment is 6 months or more.

We associate corticosteroids at 1 - 2 mg/kg/day -maximum 80 mg for four
weeks and then a gradual decrease was made with a stop in the 2™ month if the
exudative reaction was strong. In children under seven years of age or weighing
less than 21 kg, the protocol was 2 RHZ and 4 RH (contraindicated).

In case of AIDS, we observed pericarditis due to mycobacteria (Mycobacte-
rium avium, Mycobacterium tuberculosis).

The treatment was opportunistic infections and associated with antiretroviral
background therapy.

In the case of rheumatic pericarditis, penicillin was administered at a dose of 1
to 2 million units per 24 hours for 15 days followed by prophylactic treatment
(benzathine-penicillin at 600,000 IU/IM every 15 days in children and 1.2 M
IU/IM in adolescents every 20 days for 5 years).

We combined corticosteroids at 1 - 2 mg/kg/d (maximum 80 mg) for four
weeks and then gradually decreased with a stop in the 2" month.

High-dose aspirin 100 mg/kg/24 h was an alternative.

In the case of pericarditis with a common germ, the surgical drainage was
performed and allowed to take bacteriological samples, a toilet of the pericar-
dium and local instillations of antibiotic. The precocity and efficacy of the anti-
biotic treatment associated with preventive corticosteroid therapy of pericardial
constriction was required for 10 to 15 days intravenously. The molecules used
were a 3rd generation cephalosporin or amoxicillin + clavulanic acid 100 to 200
mg/kg/day, an aminoglycoside 5 mg/kg/day and metronidazole 30 mg/kg/day.

In the case of neoplastic pericarditis, chemotherapy treatment was instituted
in pediatric oncology following an evacuating puncture.

In the case of postoperative pericarditis (Post-surgery syndrome/Umbilical ca-

theterization), the treatment required emergency surgical recovery for drainage.

2.5. Ethical Rules

The agreement of the head of department, the anonymity and the destruction of
the fact sheets after their exploitation were respected and no conflict of interest

was declared.
3. Results

3.1. Clinical Aspects

Dyspnea (64%), cardiomegaly (24%), fever (10%) and chest pain (48%) were
dominated by the discovery.

Different stages of dyspnea were observed with a predominance of stage IV
dyspnea (48.1%) followed by stage III dyspnea (25.9%) (Figure 1).
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Figure 1. Distribution of the children according to the stage of dyspnea.

The clinical presentation of adiastolia was the most frequent (97%). Tampo-

nade was observed in 3% of cases.

3.2. Paraclinical Aspects

The most frequently seen radiological abnormality was cardiomegaly (100%).
The mean of the cardiothoracic index (I.C.T) was 0.71 with extremes ranging
from 0.59 to 0.87. We find that 55% of the patients had an I.C.T between 0.65
and 0.80. We observed 10 cases (24%) of pleurisy associated with pericarditis.

Electrolytically, we had decreases in repolarization (100%), sinus tachycardia
(97%), microvoltage (85%) and atrial fibrillation (9%). The electrical signs of
repolarization characteristic of pericarditis were dominated by stage III of
Holtzmann (43%), followed by stage II (38%) and stage IV (19%) (Table 1).

The echocardiogram confirms the diagnosis in all patients with 67% high pe-
ricarditis, 19% minimal pericarditis, and 14% moderate abundance pericarditis.

Pericardial puncture strongly oriented the diagnosis by the appearance of the
liquid: citrin (64%), serohematic (30%) and purulent (6%).

Treatment varied according to etiology. In addition, cardiac ultrasound was
used to guide emergency treatment (puncture-evacuation).

An effusion drainage puncture was performed in 64% of children and 14%
had drainage. Evacuating therapeutic abstinence was observed in 9 children. The

average amount of liquid removed was 280 milliliters (50 to 1800 milliliters).

3.3. Aetiological Varieties

Our etiological investigation made it possible to link fluid pericarditis to a cause
in all our patients.

Tuberculosis is the dominant etiology with 22 cases (52.4%) followed by acute
rheumatic fever (6 cases), 14.3% and 5 cases of pericarditis due to chronic pa-
rietal endocarditis. We have 3 cases of bacterial pericarditis, 3 cases of pericardi-
tis of neoplastic origin, 2 Pericarditis in a post-surgery syndrome and 1 case of

umbilical post-catheterization pericarditis (Table 2).
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Table 1. Distribution of the children according to the electrocardiographic anomalies.

RESULTATS FREQUENCY PERCENTAGE (%)
DISTURB REPOARISATION 42 100
SINUSAL TACHYCARDIAL 41 97

PERIPHERIAL MICROVOLTAGE 36 85
HVD 6 15

HAD 5 12

AC/FA 4 9

STAGE 2 HOLTZMANN 16 38
STAGE 3 HOLTZMANN 18 43
STAGE 4 HOLTZMANN 8 19

Table 2. Distribution of the children according to the etiology of the pericarditis fluid.

ETIOLOGIES FREQUENCY PERCENTAGE (%)
Tuberculous pericarditis 22 52,4
Rheumatic pericarditis 06 14,3
Chronic parietal endocarditis 05 11,9
Pericarditis with common germs 03 7,1
Neoplastic pericarditis 03 7,1
Postpericardotomy syndrome 02 4,8
Umbilical Postcatheterisme 01 2,4

HIV serology was prescribed and performed in 33 children (78.6%) after ob-
taining, after an interview, the consent of the parents. Retroviral serology was
positive in 5 cases (11.9%). All HIV positive patients had tuberculosis. The sero-
logical test was negative in 28 children (66.7%). On the other hand, we were un-
able to carry out this examination in 9 patients because of the parents’ refusal.
The population of HIV-positive patients had an average age of 3 years (2 years to
5 years).

3.4. Evolution and Complications

The vast majority (64%) of our patients received an evacuating pericardial
puncture. Pericardial drainage was performed in 6 children of this cohort. Nine
patients did not receive either drainage or drainage as there was minimal effu-
sion in eight of them and one of the children with moderate pericarditis did not
have the means to achieve puncture.

There were 4 deaths (10%). Healing was achieved in 23 patients (55%) with a
1-year follow-up. In our series, we found 8 patients lost to follow-up (19%). In 7

patients (16%), a constrictive pericarditis was formed.

4. Discussion

Our study aimed to describe the etiologies of fluid pericarditis in the child pop-
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ulation in a tropical country with precarious health conditions and to assess
their future. This population can be regarded as representative because of the
completeness of the census over the five years.

We found a prevalence (20.8%) higher than that of MALU et al (12%) in Con-
go-Kinshasa [3] and below that of Niakara (51%) in Burkina [4]. The presence of
pericardial effusion is described with a prevalence of 5 to 30% of HIV-infected pa-
tients, according to series [5] [6], but it is in more than 80% of asymptomatic cas-
es. Our prevalence is certainly below reality, because a non-negligible share of
asymptomatic pericarditis [7], as well as more precise diagnostic methods, would
give a higher prevalence [8].

The mean age was 9.2 years (11 days to 15 years). Similar data are observed in
the Tunisian series of Benchekroun T.S. ef al. [9] with an average age of 7 years
(8 months to 14 years) and in the Moroccan series of F. Hmami et al. (6 years)
[10]. Our results differ from those of By Omer Cakir et al. [11] in Turkey, who
had an average age of 4 years (8 months to 12 years) and those of the Necker
children sick team in France, who in a series of 19 children collected in 15 years
of experience observed that children Were an average of 3 years (3 months to 10
years) [12]. The sex ratio was balanced in our series. It was 1.1 with a slight fe-
male predominance (52%). Our results differ from those of By Omer Cakir et al.
[11] with a male predominance (56%). Similarly, other authors in Spain (Jaume
Sadrista-Sauleda ef al) [13] found a male predominance of 63.2% (group I) and
64.3% (group II) in their two study groups.

4.1. Clinic

Typically, the diagnosis is clinical and electrical, based on at least two of the fol-
lowing four criteria: chest pain, pericardial friction, compatible ECG abnormali-
ties (ST segment diffuse elevation, PR segment depression), echocardiogram pe-
ricardial effusion [14].

In about two thirds of the cases, chest signs inaugurated the clinical picture
(dyspnea in 27 cases, thoracic pain in 20 cases). This was the observation of the
authors of the Parisian team [12]. Dyspnea is present in all cases to varying de-
grees. In our African countries and particularly in Céte d’Ivoire, dyspnea is not
specific, as it is observed in other conditions such as acute community-acquired
pneumonia. Community acute lung disease is the second leading cause of hospi-
talization in Céte d’Ivoire. It remains severe and lethal despite the advent of an-
tibiotic therapy, and is often associated with HIV infection in 33% of cases,
which severely affects mortality [15].

Chest pain is most evocative when it is inspiratory and relieved at the antef-
lexion. It is the second reason for consultation (64%), compared with 84.2% for
BH Maiga [16], 53.8% for Diallo [17], 94.6% for Serme in Ouagadougou [18] At
Roy’s [19].

The fever, present only in 10% of the patients of our series, should no longer

be considered a usual sign. In tropical Africa, its presence suggests malaria until
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proven otherwise, as malaria accounts for about 10% of ambulatory consulta-
tions and remains one of the leading causes of death for children under five
years of age [20]. Thus the fever isolated or associated with dyspnea or chest
pain explains the late diagnosis of pericarditis in our country because assimilated
to pathologies such as malaria and acute pneumopathy. This explains in part
that pericarditis was seen late.

Tachycardia is the dominant stethacoustic sign with 97%.

Theoretically perceived in almost 75% of cases [21], the pericardial friction
proves in practice of great specificity but of low sensitivity. In our study, it was
only seen in 17% of patients. This is in line with the recent series [22]. The fugi-
tive character of the friction, especially in the case of late management, may
partly explain this discordance, but more importantly the abundance of the pe-
ricardial effusion (the pericardial leaflets can not be touched).

The rarely normal electrocardiogram makes it possible to evoke the diagnosis.
The most frequently observed signs are micro-voltage and repolarization dis-
orders, which are mainly limited to an isolated sus-ST. Early treatment prevents
the evolution towards the other stages of Holzmann’s chronological classifica-
tion [2]. This elevation of the ST, usually found in 65 to 85% of cases [22], was
noted in all our patients (100%).

The chest radiograph standard in frontal incidence objective a cardiomegaly
in all the patients of our series (100%). The importance of standard radiography
in face incidence in the positive diagnosis of pericarditis is very appreciable. Pe-
ricardial calcifications were not found during our study. Thus, it is necessary to
ask before a pericarditis a profile shot where the pericardial calcifications are

better recognized according to the literature [23].

4.2. Etiologies

4.2.1. Tuberculous Pericarditis

In our country, tuberculosis is the most frequent aetiology because of its ende-
micity character in Coéte d’Ivoire. The diagnosis of tuberculous pericarditis is
based on a set of epidemiological, clinical, biological and echo-cardiographic
arguments. The exudative nature of the pericardial fluid and the fibrosis lesions
associated with calcifications constituted presumptive arguments for the diagno-
sis of tuberculous pericarditis. However, in the absence of histological confirma-
tion in our patients, good progress in tuberculosis treatment adds an argument
in favor of tuberculosis. It was found in 52.4% of cases, which is probably unde-
restimated. Indeed, the frequency of tuberculous etiology in our study is clearly
higher than the others: 32% in Ouagadougou [18], 46% in Kinshasa [24] and
48% in N’djamena [25]. Interestingly, 25% of children infected with the human
immunodeficiency virus have a pericardial effusion [26]. Thus we have obtained
the consent of parents for retrovirus research deleterious for patients and whose
early diagnosis is paramount. The discovery of pericarditis in sub-Saharan Africa
now requires mention of an underlying HIV infection. 50% to 70% of pericardi-

tis is related to HIV in endemic areas [4] and the positive predictive value of tu-
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berculosis pericarditis is high: more than 90% of tuberculous pericarditis con-
firmed by pericardial biopsy was Associated with HIV in the Mather et al study
[27].

4.2.2. Rheumatic Pericarditis
Rheumatoid arthritis (RAA) and its valvular sequelae, chronic rheumatic heart
disease (CRC), affect mainly children, adolescents and young adults. Worldwide,
their prevalence is estimated to be between 15.6 and 78 million cases, with 282,000
incidents and 250,000 deaths per year [28] [29]. Rare in developed countries, these
diseases persist in developing countries, particularly in sub-Saharan Africa and
Asia [30] [31]. They also persist in the pacific region [32] and in the indigenous
populations of Australia [33].

Rarely isolated, it was integrated into the pancardites but left no sequelae, ex-
cept sometimes with adhesive pericarditis or asymptomatic calcifications.

Rheumatic pericarditis occupies the second place in our series (14.3%). Its di-
agnosis is easy if it falls within an obvious context of acute rheumatic fever. In
our developing countries, the RAA is a public health problem with an incidence
of 100 to 200/100,000 children; it also remains a cause of cardiovascular morbid-
ity and mortality [34] [35]. Therapeutically, antibiotics were prescribed syste-
matically in all cases for ten days. It was Penicillin G® at a rate of one million IU

twice a day. Corticosteroids were also prescribed.

4.2.3. Pericarditis with Common Germ

It is now the most severe etiology after pericardial cancers, with mortality ex-
ceeding 35% (and 100% in the absence of treatment) [36] [37] [38]. Classically
the triad “fever, presence of an infectious focus and tamponade” makes it possi-
ble to affirm suppurative pericarditis. But often the picture is much more torpid,
dominated by fever, with few pericardial signs: so that one should propose the
echocardiogram in the list of examinations to be practiced systematically in case
of fever.

In the long term without a detectable cause, all the more so, of course, if one
detects the slightest chest sign.

Bacterial pericarditis is relatively less important in Africa.

They seem to be the prerogative of children and young adults affected by
them, which are still affected to a very high level of around 43% in 1992 in
Uganda according to D’ARBELA [39].

In this study, its frequency was 7.1%. This relatively low frequency is partly
explained by the fact that several patients are often subjected to antibiotic thera-
py in an empirical manner, hindering the demonstration of the pathogen.

Our results are relatively superior to those of SERME, whose work is 2.7%
[18]. In Africa, according to ADEYEMO [40] and AGBOTON [41], septic peri-
carditis is mainly observed in patients from rural areas where hygiene is preca-
rious.

An extrapericardial infectious localization (portal of entry or other septic me-
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tastasis) was found 11 times with diagnosis with major therapeutic implications
(11.7%). We insist on the interest of echocardiography in the positive diagnosis
of these pericarditis which are often accompanied by more or less abundant ef-
fusion.

Pericardial puncture frequently reduces a purulent fluid of variable aspect ac-
cording to the germ in question, which is in order of frequency, Staphylococcus
aureus in one third of cases followed by pneumococcus in 19% [40] [41].

The evolution of these septic pericarditis is still serious because it is dominat-
ed by the prognosis of septicemia, the precocity and efficacy of the antibiotic
treatment associated with preventive corticosteroid therapy of pericardial con-
striction [40]. In spite of all the evolution will be commonly towards the pericar-

dial constriction with or without cardiac tamponade in 30% of cases [41].

4.2.4. Neoplastic Pericarditis

There are two types of tumor, with a very different percentage: primary tumors
[42] (rare, dominated by malignant mesothelioma) and pericardial metastases
much more frequent [43] [44], often lost in a table of Generalization of the can-
cer but sometimes present a clinical originality (inaugural pericardial incidental
attack or late complication of a cancer already treated but threatening and re-
quiring a rescue gesture).

The major prognostic implication of neoplastic pericarditis fully justifies its
screening. Cytological analysis of pericardial fluid found carcinomatous cells in 3
patients (7.1%). The absence of a pericardial biopsy that can confirm the can-
cerous nature was one of the limitations in this study. Most authors found
equivalent effects (7%). This was our observation (7.1%) and that of Lange et al
[21].

4.2.5. Chronic Parietal Endocarditis
This etiology was found in 11.9% of patients in our series.

Chronic parietal endocarditis (EPC) is the most common cardiac manifesta-
tion of eosinophil toxicity. This frequent disease in the intertropical regions

would be markedly increased.

4.2.6. Post-Mortem Syndrome

A complication with frequency, up to 30%, varies considerably with the surgical
teams, it is clinically similar and probably due to its pathogenesis to Dressler’s
syndrome: acute pericarditis occurring during the convalescence of a cardiac
procedure where the pericardium has been opened. There again relapses, in-
creasing the discomfort of the patient and the duration of the hospitalization.
The “surgical responsibility” would be rejected by an ingenious hypothesis: an
immunological feature that makes them react to the mandatory myo-epicardial
attritions of the intervention (a feature triggered by a latent virus causing
cross-reactions of hypersensitivity). This painful and painful syndrome should

not be confused with the postoperative asymptomatic pericardial effusion dis-
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covered by systematic echographic monitoring and which regresses in a few
weeks.

Post-operative syndrome is similar to Dressler’s syndrome and cardiac trau-
ma. It is of uncertain etiology [45]. This syndrome is characterized by chest pain,
fever, pericardial friction, pleural effusion, malaise and anorexia [46]. Its inci-
dence is close to 30%, but may be lower in children less than 2 years of age [47].
We observed two cases (4.8%) in our series. Our results are significantly lower
than those of the Lausanne team in Switzerland (42.2%) [48].

4.3. Evolution and Complications

The development of pericarditis is burdened with heavy mortality, or 10% of
cases in our series. Indeed, the overall mortality of pericarditis of all forms as
reported is variable according to the authors. In a previous study, it represented
3.57% of deaths in Abidjan [49] and 6.06% in Niamey [50]. Finally, this study
allowed us to observe that the mortality during acute pericarditis seems to be
favored by the appearance of certain evolutionary complications, themselves fa-
vored more often by the etiology of acute pericarditis.

In this study, the most common complication was adiastolia (97%) due to de-
layed consultation and diagnosis in our developing countries.

Thus the passage to chronicity complicates essentially pericarditis seen late, 7
cases in our series (16%).

The prevalence of tamponade varies from 19% to 22% for older series to 5%
for the most recent [51] [52]. Beyond the figures, the occurrence of tamponade
appears mostly a function of the etiology of pericarditis. Tuberculous, purulent
and neoplastic forms are complicated by tamponade in nearly two-thirds of cas-
es [53]. The occurrence of such a complication must therefore lead to an exhaus-

tive and sometimes invasive etiological assessment.

5. Conclusion

Fluid pericarditis in children is a severe condition that is clearly on the rise to-
day, especially in immunocompromised patients. The etiological diagnosis is
subject to multiple difficulties due to a wide variety of causes. Tuberculosis is
still prevalent in our country, hence the importance of preventing this disease.
Unfortunately, the diagnosis of pericardial tuberculosis has often been carried
without bacteriological and/or histological evidence on a bundle of anamnestic,
clinical, paraclinic, therapeutic and evolutionary arguments. Optimal manage-
ment of fluid pericarditis in children is the best guarantee to avoid short-term

tamponade and in the medium term constriction.
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