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Abstract

Tuberculosis (TB) is one of the 10 causes of death worldwide. Ac-
cording to the World Health Organization (WHO) in the 2020 Glob-
al Tuberculosis Report, 12% of all infected people correspond to 
children. Other reports have been published with collected data re-
garding extra pulmonary TB showing that it reaches 16% of incident 
cases in United States of America. Pleural TB is common among 
adolescents and is less frequent in children. Pericardial effusion due 
to TB is a rare manifestation of extra pulmonary TB, and the diag-
nosis can be hard to reach. In this paper, we describe the manifesta-
tions, diagnosis and management of children with extra pulmonary 
disease, specifically the simultaneous presence of two sites of TB 
and the approach in children with Doose syndrome. A 9-year-old 
male patient with an extensive medical record was admitted with 
unspecific lower respiratory infection symptoms. The diagnosis was 
reached with the GeneXpert test after 1 month of evaluation and 
readmission for massive pleural effusion. He required tube drainage 
twice and specific management with rifampicin, isoniazid, pyrazi-
namide and ethambutol. In this case, the symptoms were nonspe-
cific which delayed the diagnosis. The purpose of this case is to 
emphasize the importance of suspicion and early diagnosis of extra 

pulmonary TB known as the “great mimicker”.
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Introduction

Mycobacterium tuberculosis is a pathogen responsible for the 
infectious disease named tuberculosis (TB). In Mexico and 
other countries, it is called “the great mimicker”, because it 
manifests in various features, clinical and imaging depending 
on the affected organ.

One of the 10 causes of death worldwide is TB. Globally 
in 2019, it has been estimated that 10 million people were in-
fected with TB [1].

According to the World Health Organization (WHO), in 
the 2020 Global Tuberculosis Report, 12% of all infected peo-
ple correspond to children, affecting both sexes. The mortality 
rate was estimated at 17% in children between the ages of 0 
and 14 years [1].

Extra pulmonary TB reaches 16% of incident cases in 
United States of America, less than 24% in the Eastern Medi-
terranean Region [1]. In children, up to 25% present as ex-
trapulmonary [2].

TB infection commonly affects the respiratory system but 
it can also affect other sites. In pediatric population, the most 
common site is lungs, followed by lymph nodes, pleura, mil-
iary dissemination, musculoskeletal system, meninges, peri-
cardial space, and cutaneous, abdominal, and genitourinary 
system [3, 4].

Pleural TB is common among adolescents and is less fre-
quent in children under 5 years. Although TB effusion is one 
of the most common manifestations, the incidence in non-en-
demic regions is around 3-5%, while in endemic regions, the 
incidence reaches 30% [1, 5-7].

Pericardial effusion due to TB is a rare manifestation of 
extra pulmonary TB, and the diagnosis can be hard to reach 
[2, 8, 9]. In this paper, we describe the manifestations, diagno-
sis and management of children with extra pulmonary disease, 
specifically the simultaneous presence of two sites of TB and 
the approach in children with Doose syndrome.
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Case Report

A 9-year-old male patient was admitted to the emergency room 
with elevated temperature of 37.8 °C, blood pressure of 94/61 
mm Hg, heart rate of 112 bpm, respiratory rate of 36 rpm, 
SatO2% of 66%, weight of 20 kg, and height of 125 cm. Im-
portant findings during physical examination showed he was 
hypoactive and with thoracoabdominal dissociation requiring 
supplemental oxygen by facemask at 10 L/min, with partial 
recovery. At interrogation, an increased number of seizure epi-
sodes were reported, even at night during sleep, and he had an 
established treatment with erythromycin (40 mg/kg/day) for 7 
days by another institution.

Due to global pandemic situation and current symptoms, 
a severe acute respiratory syndrome coronavirus 2 (SARS-
CoV-2) antigen test was done getting a negative result. After 1 
week of evolution and persistence of symptoms, he developed 
tachypnea. Labs were taken, and findings without relevance 
were identified and reported in Table 1.

Medical background included mother with a history of 
two abortions and prenatal infections during the second tri-
mester. He was delivered vaginally at gestational age of 39.5 
weeks, with weight of 2,982 g, length of 50 cm, and APGAR 
score of 8/9.

Milestone development showed social smile at 2 months, 
and head and gaze control at 3 months. Motor developments 
showed sitting without support at 7 months, crawling at 12 
months, standing alone at 12 months, and walking alone at 
24 months. Language development showed babbling at 4 
months, one-word stage at 12 months, and two-word stage at 
18 months. Language impairment was diagnosed at the age of 
3 years.

In our patient’s case, there was a history of congenital 
disabilities: microtia and left unilateral atresia, bilateral syn-
dactyly of the third, fourth, fifth finger, second and third toes, 
requiring six surgical procedures.

More medical background included cryptorchidism at the 
age of 3, which was resolved with surgery, and gastroesopha-
geal reflux disease as a newborn, requiring pharmacological 
treatment with proton pump inhibitors.

At the age of 5 years, the diagnosis of myoclonic aton-
ic epilepsy was reached after a magnetic resonance imaging 
(MRI) scan showed cortical dysplasia of the left frontotem-
poral lobe. In December 2017, he presented viral encephalitis 
with bilateral epileptic focus. It was not until 2019 that Doose 
syndrome was integrated, establishing the current treatment 
with valproic acid, clobazam and levetiracetam.

Previous hospitalizations included newborn jaundice 
with phototherapy management for 24 h, pneumonia in Au-
gust 2015, and bilateral maxillary sinusitis in December 2017, 
ending with an epileptic episode in January 2020. The mother 
denied any accidents and injuries.

The patient resides with his mother in an apartment in 
Mexico City, and the father is not involved. He has no con-
tact with animals and there is not exposure to fumes. He lives 
under unsuitable conditions, considered as social economic 
low incomes due to mother’s background of interrupted high 
school education and stayed at home mother.

Evolution

During admission in the emergency room on January 28, 
2021, the approach and management consisted of a chest X-
ray showing massive left pleural effusion, middle right pleural 

Table 1.  Serum Analysis of Important Normochromic Normocytic Anemia

Value Value
WBC (× 103/mm3) 3.82 Urea (mg/dL) 11.9
RBC 334 Creatinine (mg/dL) 0.20
Hb (g/L) 10.5 Protein (mg/dL) 5.4
Hct (%) 32.3 Albumin 2.9
MCV (fL) 96.7 C-reactive protein 12.1
MCH (pg) 31.4 Procalcitonin 0.75
MCHC (g/dL) 32.5 Rheumatoid factor 0
Platel count (× 103/mm3) 89 Immunoglobulin G 545.60
Neutrophils (%) 24 Immunoglobulin M 55.70
Lymphocytes (%) 55 Immunoglobulin A 7.10
Monocytes (%) 11 Immunoglobulin E 11.73
Eosinophils (%) 7 Complement component 3 (C3) 143.6
Basophils (%) 0 Complement component 3 (C4) 13.7
Lactic dehydrogenase 185 Antinuclear antibody test 0.52
Glucose (mg/dL) 89

WBC: white blood cell; RBC: red blood cell; Hct: hematocrit; MCV: mean corpuscular volume; MCH: mean corpuscular hemoglobin; MCHC: mean 
corpuscular hemoglobin concentration.
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effusion, and pericardial effusion.
Clinical systemic evaluation was done without findings 

relevant for the actual emergency status. During physical ex-
amination, the neurological exam showed average head size 
with dental dysplasia, no neurocutaneous markers were seen, 
and no autistic activities were observed. Cranial nerve exami-
nation showed hearing loss secondary to left atresia. Motor 
exam showed limited function secondary to hand surgery, fast 
jerky movements involving both the upper and lower limbs, 
and unremarkable sensory and cerebellar assessment.

His hospital stay lasted 18 days without recurrent seizures 
under a triple anticonvulsive and a dose of immunoglobulin 
(1.2 g/kg) therapy with no signs of side effects. Chest X-ray 
and computed tomography (CT) scan showed bilateral pleural 
effusion, pericardiac effusion and cardiomegaly with 1.6 in-
dexes (Figs. 1, 2).

He required treatment with a left thoracentesis and place-
ment of a chest tube, obtaining 20 cc of pleural fluid with the 
posterior analysis (Table 2). After 48 h, the collector system 
had drained 120 cc. He received empiric treatment with anti-
biotics (cefepime 100 mg/kg/day), antipyretic and analgesics 
for 6 days. After a follow-up chest CT showed no evidence 
of fluid in the pleural space and evaluation from the surgical 
department, the chest tube was removed. He was discharged 
on February 15, 2021 after a favorable evolution.

A week later on February 24, he was readmitted to the 
emergency room with an acute abdominal pain, which in-
creased during a period of 24 h, accompanied by seven epi-
sodes of loose stools, without the presence of blood or mucus, 
a rise in temperature (37.2 °C) and drop in pulse oximetry 
(87%), and no nausea or emesis. He was treated at home with 
nonsteroidal anti-inflammatory drugs (NSAIDs) and supple-
mental oxygen at 0.5 L/min with partial recovery. As part of 
the examination, chest X-ray and abdominal series showed 

massive left pleural effusion and coprostasis treated with sup-
pository, relieving abdominal pain, supplemental oxygen with 
nasal prongs, reaching pulse oximetry of 95%, and drainage of 
the pleural cavity with thoracentesis and chest tube.

On March 3, after a month of the first acute event, a Gen-
eXpert MTB test gave a positive result, after evaluation and 
follow-up with the infectology and preventive medicine de-
partment, rifampicin, isoniazid (150 mg/day), pyrazinamide 
and ethambutol (doTBal®) therapy was started under the TAES 
(strictly supervised shortened treatment) regimen. Following a 
serial echocardiogram and the cardiology department recom-
mendations, the pericardic effusion was treated with diuretics 
without complication. After a month of hospitalization and 
favorable evolution, he remained afebrile, stable and the last 
echocardiogram showed no evidence of effusion (Fig. 3). He 
was discharged on March 5.

The last evaluation was in September, and the evolution 
was satisfactory, without complications.

Discussion

In pleural effusion pathophysiology, the main factor is the rup-
ture of a subpleural caseous focus, allowing antigen entry into 
the space. It causes an inflammatory reaction, with a subse-
quent increase in permeability and influx of proteins, stimulat-
ing pleural fluid formation. In addition, the occlusion of the 
lymphatic system in the pleura reduces the rate of clearance 
of fluid [5].

The diagnosis of pleural effusion due to Mycobacterium 
tuberculosis becomes a challenge for the pediatrician. Gener-
ally the staining and culture result negative. The reason is low 
bacilli in the fluid, therefore the Xpert MTB/RIF test is recom-
mended for the analysis of pleural effusion [6, 10].

Figure 1. Comparative illustration of CT scan during admission (a, b, e, f) and first discharge (c, d, g, h). Panels (a) and (b) show a 
massive pleural effusion of the left lung that compromises all the segments; panels (e) and (f) show a 3D reconstruction to denote 
the occlusion of the left airway. Panels (c) and (d) show the absence of fluid in the pleural space after 18 days of treatment, while 
panels (g) and (h) show a full expansion of the lungs. CT: computed tomography.
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Cruz et al reported in their study of 45 patients, microbio-
logic findings in which only 50% were positive for the cul-
ture, and they required 60% of PCR-pleural fluid. The same 
percentage presents asymptomatic. In their study, 37 children 
required hospitalization for pleural effusion, the main reason 
being the need for surgical procedures (thoracentesis, pericard-
icentesis). Only three cases presented bilateral pleural effusion 
and a long hospitalization period as our case [11].

Pericardial effusion is a rare manifestation of extra pulmo-
nary TB, but in some developing countries, there are reported 

cases. For example, Igoche et al reported their experience in 
Nigeria in 2 years with 15 children diagnosed with pericardial 
effusion. The most severe complication of this clinical pres-
entation is the cardiac tamponade, for that it is challenging to 
suspect of this alteration [8].

In our case, the simultaneous presence of several sites of 
extra pulmonary TB is an uncommon finding in the pediatric 
population. There are few case studies of pleural and pericar-
dial effusion in children under the age of 15 years [8, 9, 12]. 
Furthermore, symptoms are often nonspecific and can delay 

Table 2.  Pleural Fluid Characteristics

Leukocyte count cells (/mm3) 12,400 pH 8
Lymphocytes 868 Fungal culture Negative
Neutrophyle 10,664 Glucose (mg/dL) 77.5
LDH (U/L) 155 Ziehl-Neelsen staining Negative
Count cells (/mm3) 186 Pleural effusion culture No growth
Protein (g/L) 3.525 Cytology report Majority of lymphocytes.

A high concentration of protein and leukocyte cells is shown. The negative reaction to Ziehl-Neelsen stain makes the diagnosis of tuberculosis infec-
tion hard to reach. LDH: lactate dehydrogenase.

Figure 2. Pleural effusion image. In panels (a) and (b), CT scan of the mediastinum, with axial and coronal planes, show an 
increase of fluid in pericardial space. However, after treatment with diuretic therapy, comparative panels (c) and (d), the fluid col-
lected in pleural space has diminished. CT: computed tomography.
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the early diagnosis.
According to Valdes et al from a large study including 254 

patients, only 1.6% developed bilateral effusion. The percent-
age of massive pleural effusion was 18.2% [10]; this informa-
tion gives more value to communicate our rare case.

Several differences were noted between this case report 
and other reported data in terms of age distribution and ra-
diographic findings. For example, pleural effusion due to TB 
has been reported in pediatric series with 22%, and more fre-
quently reported in adolescents [1, 2]. But our case presents 
prepuberal according to Cruz series [11].

In this case report, the culture yield of pleural fluid and 
pleural biopsy were not significantly required. Still, other stud-
ies have found that the latter is more sensitive in culture and 
histopathology [13].

The risk of TB infection is higher in young children, chil-
dren who have been exposed recently, and children who have 
malnutrition, immunodeficiency (neurological conditions as 
epilepsy), or poor general health.

According to the International League Against Epilepsy, 
the last report classified epilepsy with myoclonic-atonic sei-
zures, previously known as epilepsy with myoclonic-astatic 
seizures or named Doose syndrome (by Dr. Hermann Doose, 
40 years ago, the first who described the features of this type 
of epilepsy [14]), as a syndrome characterized by seizures 
between 6 months and 6 years of age. In many cases, febrile 
convulsions and generalized tonic-clonic seizures precede the 
onset of myoclonic-atonic and atonic seizures [15].

Doose syndrome is relatively common with about 1 in 
10,000 children (2% of childhood epilepsies), predominat-
ing in males (2:1). Neurological examination and head size 

are normal, and the electroencephalogram (EEG) findings are 
rhythmic slow-wave patterns (polyspike and wave epilepti-
form activity) but initially it can be normal [14-17].

Learning points

To our knowledge, there have been limited reported cases 
amongst the pediatric population with pleural and pericardial 
effusion; the underlying disease of Doose syndrome represents 
a challenge for the approach and the early diagnosis. This case 
shows the vulnerability of the pediatric population with TB 
disease. The purpose of this case is to emphasize the impor-
tance of an early diagnosis and suspicion of extra pulmonary 
TB known as a “great mimicker”.
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Figure 3. Panels (a) and (b) show the X-ray film before the first discharge without evidence of effusion. Panel (c) shows the initial 
film to second hospital readmission, with recurrent pleural effusion. Panels (d) and (e) correspond to sonography, previous to 
definitive discharge, with minimal fluid on the left side (L). In contrast, panel f shows lung parenchyma without fluid (R).
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