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SUMMARY
We present a 16-year-old girl with a history of well-
controlled psoriasis, on immunosuppression, who 
sought evaluation in the emergency department for 
4 months of fever, cough and unintentional weight 
loss. The patient had seen multiple providers who had 
diagnosed her with community-acquired pneumonia, 
but she was unimproved after oral antibiotic therapy. On 
presentation, she was noted to be febrile, tachycardic 
and chronically ill-appearing. Her chest X-ray showed 
diffuse opacities and a right upper lobe cavitary lesion 
concerning for tuberculosis. A subsequent chest CT 
revealed miliary pulmonary nodules in addition to the 
cavitary lesion. The patient underwent subsequent brain 
MRI, which revealed multifocal ring-enhancing nodules 
consistent with parenchymal involvement. The patient 
was diagnosed with miliary tuberculosis and improved 
on quadruple therapy. Though rates of tuberculosis are 
increasing, rates remain low in children, though special 
consideration should be given to children who are 
immunosuppressed.

BACKGROUND
Tuberculosis remains relatively rare in children 
compared with adults but select paediatric patient-
populations remain at an increased risk, one such 
population being immunosuppressed children. 
Given the growing availability and application of 
immunomodulatory medications for both auto-
immune and transplant indications, there exists 
a growing population of children who are at an 
increased risk for the acquisition and deleterious 
effects of tuberculosis.

CASE PRESENTATION
A 16-year-old girl with a history of psoriasis 
presented to the emergency department for fever, 
cough and unintentional weight loss. Her symp-
toms began 4 months prior to presentation with 
intermittent, non-productive daytime cough associ-
ated with pleuritic chest pain. She describes daily 
tactile fevers and chills. She has also had intermit-
tent diffuse, ‘crampy’ abdominal pain with asso-
ciated non-bloody, non-bilious emesis occurring 
approximately three times per week. Additionally, 
she described nausea and anorexia, resulting in 
a 15 kg weight loss over the past 4 months. She 
denied upper respiratory symptoms, sore throat, 
dysphagia, haematemesis, haemoptysis, cyanosis, 
diarrhoea, melena, haematochezia, dysuria, haema-
turia or rashes. She denied syncope, presyncope 
or seizures. She reported her last menstrual period 

as 3 months prior and denied any current vaginal 
symptoms. She denied recent travel, known sick 
contacts, sexual activity or illicit and recreational 
drug use. She was born in Ethiopia, moved to the 
USA relatively soon after birth and last travelled 
there 9 years ago. She had no contact with recent 
international travellers or prisoners.

She reported that during the past 4 months, she 
had been seen at an urgent care facility multiple 
times and treated with three different oral antibi-
otics for pneumonia; she cannot recall the names 
of these prescriptions. She has also been seen in 
an outpatient gastroenterology clinic and had an 
oesophagogastroduodenoscopy that demonstrated 
oesophageal candidiasis, for which she was treated 
with fluconazole. She was previously healthy with 
the exception of psoriasis. Regarding her psoriasis, 
she reported that she previously had diffuse skin 
involvement, but has never had arthritis. She was 
initially treated with adalimumab, a monoclonal 
antibody against tumour necrosis factor (TNF)-α, 
but was changed to methotrexate after being diag-
nosed with pneumonia. Her psoriatic symptoms 
are currently well controlled. She presented to the 
emergency department due to lack of improvement 
in systemic symptoms after the above management 
and a new sensation of a racing heartbeat.

In the emergency department, her initial vital 
signs were: temperature 39.2°C, heart rate of 
140 beats/min, respiratory rate of 18 breaths/min, 
blood pressure of 115/61 mm Hg, oxygen satu-
ration of 94% on room air and weight 54.6 kg. 
On examination, she was tired and chronically 
ill-appearing, but non-toxic. Her physical exam-
ination was remarkable for tachycardia without 
murmur, bounding radial pulses and mild respi-
ratory distress with asymmetrically (right>left) 
diminished basilar aeration. She does not have 
lymphadenopathy, hepatosplenomegaly, ascites or 
peripheral oedema. The remainder of her exam-
ination was normal. Laboratory studies were 
remarkable for normocytic anaemia, lymphopenia, 
hypoalbuminemia, elevated prothrombin time and 
elevated inflammatory markers. Electrolytes, trans-
aminases, thyroid profile and urine pregnancy test 
were normal. HIV antibody and viral load were 
negative. Review of records shows that her outside 
chest X-ray was remarkable for rounded opacities 
scattered throughout both lungs and a right upper 
lobe cavitary lesion. A chest CT was obtained, 
which reveals a cavitary right upper lobe mass 
(figure 1).
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DIFFERENTIAL DIAGNOSIS
The patient’s chest CT revealed a cavitary right upper lobe mass, 
miliary pulmonary nodules and necrotic mediastinal lymphade-
nopathy. The radiographical differential of cavitary lesions and 
miliary nodules included congenital pulmonary airway malfor-
mations, lung abscesses, septic emboli, tuberculosis, histoplas-
mosis, blastomycosis, sarcoidosis and malignancies.1 2 However, 
the combination of findings in the setting of immunosuppression 
were highly suspicious for Mycobacterium tuberculosis.3

INVESTIGATIONS
Due to the strong suspicion for M. tuberculosis after her chest 
imaging, sputum PCR and cultures were obtained and were 
positive. She was diagnosed with miliary tuberculosis. Given her 
immunosuppression, she underwent evaluation for haematoge-
nous seeding of M. tuberculosis. Brain MRI revealed multifocal 
ring-enhancing nodules consistent with parenchymal central 
nervous system (CNS) involvement (figure 2). MRI did not show 
meningeal enhancement, and a subsequent lumbar puncture 
revealed unremarkable cerebrospinal fluid parameters.

TREATMENT AND CLINICAL COURSE
The patient was admitted to the hospital and maintained under 
negative pressure isolation. She was started on isoniazid, pyra-
zinamide, rifampin and moxifloxacin. Resistance testing revealed 
a pan-sensitive isolate. The local health department was notified, 
and her family members were tested for tuberculosis. She was 
discharged with a plan for extended direct observed therapy.

OUTCOME AND FOLLOW-UP
The patient remained on medication for 1 year following diag-
nosis and did not endorse any side effects for her antimycobac-
terial therapy. Throughout her time on therapy, as well as the 
subsequent 12 months, she has remained free of any flares of 
her psoriasis. Her psoriasis is now being managed with topical 

medications only. The patient was enrolling in college in the 
Autumn of 2020. Owing to her hospitalisation for tuberculosis 
and interest in her presentation, she was considering pursuing a 
course of study involving public health and/or medicine.

DISCUSSION
Cases of disseminated or military tuberculosis, a disease caused 
by the acid-fast bacillus M. tuberculosis, secondary to TNF-α 
inhibitors are becoming more commonplace, though they 
remain rare in paediatric patients.4–8 However, the increasing 
use of immunomodulatory medications such as TNF-α inhib-
itors is increasing the risk of presentation. Testing for latent 
tuberculosis remains imperative prior to initiating immuno-
modulatory therapy, but it is unable to prevent all infections. 
Well-established treatment guidelines exist, but not all antituber-
culosis drugs have been well-studied in children.9 Furthermore, 
as was the case here, treatment regimens must be altered when 
there is CNS involvement.10

According to the Centers for Disease Control and Preven-
tion, one-quarter of the world’s population is infected with M. 
tuberculosis.11 The incidence in the USA has fallen dramatically 
from 52.6/100 000 persons in 1953 to 2.9/100 000 persons in 
2016.11 Children constitute approximately 14% of new cases.11 
The falling rates of tuberculosis, and the low incidence in chil-
dren, likely played a role in the patient’s delayed diagnosis. 
Risk factors for infection include Asian descent, recent immi-
gration to the USA, diabetes, immunodeficiency, homelessness 
and incarceration.11 In the majority of infected persons, infec-
tion is followed by latent disease with no clinical symptoms.12 In 
children under 10 years, age of exposure is inversely correlated 
with the probability of developing clinical disease; nearly 50% of 
exposed infants under 1 year become symptomatic.12 13 There is 
a smaller peak of infection in adolescence, with the vast majority 
of these patients developing pulmonary disease.12 13

Figure 1  Contrast-enhanced CT of the chest shows a 3 cm round right upper cavitary lesion as well as prominent miliary nodules within the right 
upper lobe on axillary section (panel A). Further sections show multiple large necrotic mediastinal lymph nodes (panel B). coronal reformatting allows 
visualisation of the cavitary lesion (panel C) and miliary nodules (panel D) in plane with mediastinal lymphadenopathy.
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The spectrum of clinical disease caused by M. tuberculosis 
includes asymptomatic infection (latent tuberculosis), respi-
ratory symptoms (pulmonary tuberculosis), and multisystem 
disease with or without pulmonary involvement (miliary tuber-
culosis).14 15 The age at acquisition strongly influences the form 
of disease that develops in the child, with one study looking at 
children ages 0–18 years showing that more than 60% present 
with disseminated disease.14–16 For children with pulmonary 
disease, the hallmark clinical symptoms in all age groups are 
chronic cough, fever and weight loss.15 17 Cough is rarely produc-
tive in infants or children, but may be in adolescents.15 Infants 
more typically present with examination features compatible 
with pneumonia, whereas adolescents typically lack physical 
findings.15 Chest X-ray may be diagnostic, though CT has higher 
sensitivity.3 Thick-walled cavitary lesions with ipsilateral hilar or 
paratracheal lymphadenopathy, miliary nodules and pleural effu-
sions are all suggestive of pulmonary tuberculosis.3

Infants are much more likely than immunocompetent older 
children to develop extrapulmonary tuberculosis.12 15 18 More-
over, paediatric patients have an increased risk of CNS involve-
ment.8 While no large studies have been conducted in children, 
retrospective reviews in adults have not been able to establish a 
clear link between CNS involvement and outcome.19 However, 
in two studies of adult patients maintained on antiTNF-α, 
such as adalimumab, more than half of those who contracted 
tuberculosis developed extrapulmonary manifestations.20 21 
Extrapulmonary tuberculosis presents with variable symptoms 
depending on the affected organ system. The most common sites 
of extrapulmonary tuberculosis are lymph nodes, CNS, pleura, 
and the skeletal system.15 18 CNS tuberculosis is seen in approx-
imately 50% of extrapulmonary cases and most often manifests 
as basilar meningitis; parenchymal tuberculomas are seen less 
frequently.15 22 23 CT or MRI can be used to screen for CNS 
tuberculosis.18 Obstructive hydrocephalus is the most common 
imaging finding, followed by basilar meningeal enhancement 
and infarction of the basal ganglia, thalami or anterior limbs 
of the internal capsules.18 Disseminated ring-enhancing case-
ating granulomas may be seen, and are often infratentorial in 

children.18 Abdominal tuberculosis is less common, but may 
include hepatic, splenic, renal, gastrointestinal, most commonly 
ileocecal or adrenal involvement.24

Diagnosis of tuberculosis is definitively established by the 
combination of a suspected exposure, clinical and imaging 
features consistent with disease, and isolation of M. tubercu-
losis in bacterial culture from sputum, bronchoscopy or biopsy 
specimen.12 14 25 Unfortunately, growth of M. tuberculosis in 
culture medium typically requires 1–2 weeks.25 Thus, when clin-
ical suspicion of pulmonary tuberculosis is moderate or high, 
the Infectious Diseases Society of America (IDSA) recommends 
sending three sputum samples for acid-fast staining and nucleic 
acid amplification testing.25 The use of the two tests in combina-
tion on multiple samples increases sensitivity and specificity, and 
provides results in hours.25 However, false-negative results occur, 
and these tests should not be used to rule out the diagnosis.25

Treatment of tuberculosis depends on clinical manifesta-
tions. Patients with latent tuberculosis are usually treated with 
9 months of isoniazid.26 For patients with pulmonary tubercu-
losis, the IDSA recommends 8 weeks of isoniazid, pyrazinamide, 
rifampin and ethambutol, followed by 18 weeks of isoniazid and 
rifampin.9 In children with CNS disease, the American Academy 
of Pediatrics recommends isoniazid, pyrazinamide, rifampin, 
and ethionamide or an aminoglycoside for 8 weeks followed by 

Figure 2  Contrast-enhanced MRI of the brain shows multifocal ring-enhancing lesions in the pons and cerebellum (panel A and D), and throughout 
the supratentorial brain (panel B, C and E), consistent with caseating tuberculous granulomas.

Learning points

►► Children account for approximately 14% of all diagnosis of 
tuberculosis.11

►► The spectrum of presentation of children with tuberculosis 
range from asymptomatic to multisystem involvement, and is 
strongly influenced by age.8 14–16

►► Central nervous system involvement occurs in 50% of 
patients with extrapulmonary involvement.8 15 22 23

►► The use of tumour necrosis factor-α inhibitors increase the 
risk of acquiring tuberculosis.4–6
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28–40 weeks of isoniazid and rifampin.9 In adults, moxifloxacin 
may be used in place of ethionamide.27–29 Molecular testing for 
rifampin sensitivity is recommended in patients with risk factors 
for resistance.25 In tuberculous meningitis, the IDSA recommends 
the addition of corticosteroids tapered over 6–8 weeks.9 Corti-
costeroids should also be considered for evidence of immune 
reconstitution inflammatory syndrome.30 In the USA, tubercu-
losis is a reportable disease, and therapy is typically supervised 
by the community health department.31 Contacts of persons 
with infectious tuberculosis should be screened with tubercu-
losis skin testing or interferon gamma release assay at the time 
of discovery and 8–12 weeks later.32 Those with positive tests 
should be treated for latent tuberculosis.26 Young children are 
at increased risk of progression to active disease, and are often 
given prophylactic isoniazid in consultation with an infectious 
disease specialist.33
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