


Paradoxical Worsening of Extrapulmonary Tuberculosis in A Pediatric Case While on ATT: Diagnostic and Therapeutic Challenges

ABSTRACT 
Paradoxical reactions are inflammatory responses that occur during effective anti-tubercular therapy (ATT), typically presenting as new or worsening lesions after an initial period of clinical improvement. These reactions are more commonly seen in extrapulmonary tuberculosis (EPTB), but remain underdiagnosed, especially in children. The radiologic progression without clinical deterioration was diagnosed as a paradoxical reaction. While on ATT, a 13-year-old immunocompetent kid showed signs of progressive abdominal extrapulmonary tuberculosis. Despite radiographic progression, the patient's clinical stability permitted routine care to continue without the need for surgery or the escalation to second-line medications. The significance of identifying paradoxical deterioration in paediatric EPTB is highlighted by this specific case, which should not be misconstrued as treatment failure or medication resistance.
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INTRODUCTION
Tuberculosis(TB) remains a major global health issue that affects millions of people a year and can cause damage to almost any organ system. The pathogen responsible for it is Mycobacterium tuberculosis (MTB), which can create latent infections that last for years before reactivating. Individuals are sensitive for the duration of their lives, but the risk of active disease is highest within the first two years after exposure. [3] Even though TB typically manifests as pulmonary symptoms, extrapulmonary involvement is frequent, especially in children, the elderly, and immunocompromised patients. Although TB is generally found in the lung, it may appear in other regions of the body. There have been reports of extra-pulmonary TB (EPTB) in practically every part of the body, depending on the patient's immunological condition.[8] Ultimately, one-third of all TB cases are caused by EPTB. The most often seen and simple to identify is the pulmonary variant of the disease. On the other hand, the extrapulmonary type of the disease is difficult to diagnose and frequently goes untreated.[9]
The paradoxical reaction (PR) is a well-known but frequently confusing event during tuberculosis treatment. This occurs when pre-existing lesions worsen clinically or radiologically, or when new lesions form, even after getting adequate anti-tuberculosis treatment and frequently following an initial period of improvement.[7] PRs have been seen in both HIV-positive and HIV-negative patients, and they can manifest in several ways, such as ocular inflammation, growing intracranial TB tumours, increasing pulmonary infiltrates, and lymphadenopathy. [4] These might be difficult to diagnose in immunocompetent children due to their overlap with other deteriorating causes. [5]

Depending on the population under study, the reported prevalence of paradoxical worsening ranges greatly, from roughly 5% to over 30% of patients receiving TB treatment.[7] They are more prevalent in people with underlying immunological dysregulation, high mycobacterial burdens, or severe illness at baseline. The precise mechanism is yet to be fully known. There have been two main theories put forth. The first one is the immune reconstitution theory, which says that an increased inflammatory response results from effective therapy reversing the inhibition of cellular immunity during active TB infection. According to the second theory, PR results from a hypersensitivity to mycobacterial antigens that are produced when the bacteria are eliminated.[3]
Supporting the immune reconstitution theory, studies have noted that some patients with PR initially have negative tuberculin skin tests and low lymphocyte reactivity, which later convert to positive, along with increased lymphocyte activity after treatment initiation.[3] Immunologically, M. tuberculosis can induce a relatively suppressed environment early in infection, mediated by increased production of interleukin-10 and transforming growth factor-beta, both of which can inhibit interferon-gamma production and reduce macrophage activation.[6] As anti-TB therapy proceeds, reversal of this suppression may provoke intense inflammation at sites of infection, manifesting as PR.
In clinical settings, PRs can happen weeks to months after therapy begins; however, late presentations have been seen. In extreme cases, corticosteroids may be necessary to suppress the inflammatory process, but conservative management typically involves sticking to the original TB regimen. To prevent needless therapy modifications or misdiagnosis of drug resistance, it is critical to identify this type of condition as soon as possible. [1] 

Bottom of Form
CASE PRESENTATION 
A 13-year-old healthy male presented with high-grade fever persisting for one week, unresponsive to antipyretics and not associated with chills, rigors, respiratory, or urinary symptoms. Two days before admission, he developed dull aching pain in the left upper quadrant of the abdomen, followed by left-sided pleuritic chest pain that worsened on lying down and deep inspiration. There was no history of tuberculosis, contact with TB patients, or immunosuppressive conditions. The child was developmentally normal and vaccinated appropriately for age.
On admission, ultrasound of the thorax revealed massive left-sided pleural effusion, multiple septations, and collapse of the underlying lung. An intercostal chest drain (ICD) was placed under CTVS guidance. Clarithromycin and piperacillin-tazobactam were administered to him empirically. Analysis of the pleural fluid revealed an exudative effusion that was primarily composed of lymphocytes, with an increased ADA (67 U/L) and no cancer cells. Acid-fast bacilli (AFB) staining, pleural fluid cultures, peripheral blood smears, and blood cultures were among the tests that came back negative. 
Antibiotics were changed to IV Meropenem and Vancomycin on the sixth day of hospital stay due to the patient's ongoing fever and elevated inflammatory markers (CRP and ESR). Tuberculosis pleuritis was detected by a contrast-enhanced CT thorax that showed a significant pleural effusion with small loculated regions, no lung consolidation, and non-necrotic mediastinal lymphadenopathy.
Based on these findings, the patient was started on standard anti-tubercular therapy (ATT) consisting of Rifampicin 450 mg, Isoniazid 300 mg, Pyrazinamide 500 mg, and Ethambutol 800 mg in May 2024 after being diagnosed with TB with abdominal lymphadenopathy. Within 48 hours of starting ATT, he was afebrile and showed significant clinical improvement.
 A follow-up CT thorax performed after three months revealed near total resolution of the pleural effusion, with diffuse pleural thickening and multiple small, loculated pleural fluid collections. These outcomes were thought to be a result of tuberculosis remission.
On the following CT thorax in October 2024, however, a thick-walled, loculated pleural fluid collection in the left upper lobe and lateral basal section of the left lower lobe, measuring 7 × 2.8 cm, was shown to have worsened and grown in size. In addition to new mediastinal lymphadenopathy and minor parenchymal alterations, this collection spread into the chest wall and subcutaneous tissue through the fifth and sixth intercostal gaps. A pleural tissue sample was sent for CBNAAT (GeneXpert MTB/RIF) to re-evaluate the illness status and rule out treatment resistance. The report confirmed the presence of Mycobacterium tuberculosis complex with no Rifampicin resistance.

DISCUSSION
Paradoxical reactions (PRs) during anti-tubercular therapy (ATT) are recognized as immune-mediated clinical or radiological worsening despite appropriate treatment and initial improvement, particularly in extrapulmonary tuberculosis (TB). Though more frequently described in adults and immunocompromised individuals, such as those with HIV, PRs can also occur in immunocompetent paediatric populations, as demonstrated in this case.
After experiencing initial clinical improvement on first-line ATT, our patient, who had previously been healthy, acquired a deteriorating loculated pleural effusion and chest wall extension. The results of Breen et al., who reported PRs in both HIV positive and HIV negative patients, show that PRs are not limited to the immunosuppressed and can be brought on by a delayed-type hypersensitivity reaction to mycobacterial antigens. This clinical pattern is consistent with their findings.[7]
Similar paradoxical deterioration was noted by Carazo Gallego et al. in immunocompetent children, highlighting the fact that paediatric extrapulmonary TB, especially pleural or lymph node TB, can manifest with radiographic advancement even in the absence of drug resistance or treatment failure.[5] 
This case supports that notion, as worsening radiological features (including new soft tissue extension and lymphadenopathy) did not correlate with clinical deterioration, and CBNAAT confirmed drug-susceptible Mycobacterium tuberculosis, thereby excluding resistance. 
Furthermore, PRs can affect various anatomical sites, and ongoing inflammation, rather than microbial persistence, drives the pathology.[2] In this case, despite radiological progression, the patient’s clinical stability allowed continued standard therapy without escalation to second-line drugs or surgical intervention. It’s important to correlate clinical and imaging findings in TB to avoid premature treatment modifications.[1]
Thus, this case contributes to the body of research showing that infants without immunosuppression can experience paradoxical deterioration and that continuous monitoring, ongoing ATT, and microbiological confirmation are essential to preventing overtreatment or needless invasive operations.

CONCLUSION
In conclusion, paradoxical worsening should be recognized as soon as possible, especially in the treatment of children with TB, particularly with extrapulmonary forms of tuberculosis. Integrating clinical, radiological, and microbiological data enables informed decisions, continuity of effective therapy, and improved patient outcomes, while minimizing overtreatment and procedural complications. Early identification and appropriate response are essential to optimize care and build confidence in standard therapeutic protocols.
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