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clinical problem:
A 10-year-old boy presented in February 2024 with 
fever for 4 months. His older sister had a past history 
of pulmonary multidrug-resistant tuberculosis (MDR-
TB), microbiologically diagnosed 5 years back and who 
completed treatment after having received second-
line antitubercular therapy (ATT) for 2 years. On 
presentation, his weight was 24 kg (10th-25th percentile 
according to Indian Academy of Pediatrics (IAP) charts) 
and height was 133.5 cm (25th-50th percentile according 
to IAP charts). General and systemic examinations 
were normal. Chest X-ray performed at another centre 
was suggestive of mediastinal lymphadenopathy. 
High-resolution computerized tomography thorax 
showed multiple enlarged pre- and paratracheal, 
pre- and subcarinal and hilar lymph nodes, of which 
the largest measured 2.6 x 1.5 cm. Few mediastinal 
lymph nodes showed calcification and multiple discrete 
nodules were also visualized in the left lower lobe. 
Bronchoscopy showed no endobronchial involvement. 
Urine examination found 6-8 pus cells/high power field 
(HPF), 50-60 erythrocytes/HPF. Abdominal ultrasound 
was normal. Mediastinal lymph node biopsy Xpert 
MTB/Rif assay detected medium load rifampicin-
resistant Mycobacterium tuberculosis (MTB) complex. 
Xpert MTB/XDR performed on the same sample 
revealed resistance to isoniazid and kanamycin. 
Other investigations of the patient are shown in Table 
1. He was initially diagnosed with pulmonary and 
mediastinal lymph node MDR-TB and was started on 
steroids and a shorter oral second-line ATT regimen 
consisting of high-dose isoniazid, pyrazinamide, 
ethambutol, ethionamide, bedaquiline, moxifloxacin 
and clofazimine. Histopathological examination of 
the mediastinal lymph node showed granulomatous 
inflammation with Langhans giant cells, tissue first-line 
line probe assay (LPA) showed resistance to isoniazid, 
rifampicin and second-line LPA showed resistance to 
fluoroquinolones. The mycobacterium growth indicator 

parameters patient’s 
values

reference 
range

Hemoglobin (gm/dL) 9.5 11.5-15.5

TLC (cells/cumm) 6740 5000-13,000

ANC (cells/cumm) 3046 2000-8000

ALC (cells/cumm) 2501 1000-5000

Platelets (106 cells/cumm) 3.70 1.50-4.50

ESR (mm/hr) 50 <15

ALT (IU/L) 35 <41

ALP (IU/L) 144 51-332

BUN (mg/dL) 9 5-18

Serum creatinine (mg/dL) 0.35 0.3-0.59

Serum total protein (gm/
dL) 7.4 6.00-8.30

Serum albumin (gm/dL) 3.6 3.80-5.40

PT (sec) 13.7 10-14

INR 1.19 0.8-1.2

Serum C3 (mg/dL) 158 88-201

Serum TSH (IU/mL) 2.1 0.5-5.0

Serum free T3 (pg/mL) 1.46 2.7-5.2

Serum free T4 (pg/mL) 6.55 0.8-2.1

QTcF at baseline (ms) 380 <450

HIV ELISA Non-reac-
tive -

ASO titres Non-reac-
tive -

Sputum Xpert MTB/Rif MTBC not 
detected -

Gastric lavage Xpert MTB/
Rif

MTBC not 
detected -

BAL Xpert MTB/Rif MTBC not 
detected -

table 1. Investigations of the patient.

Note: TLC- Total leukocyte count, ANC- Absolute neutrophil 
count, ALC- Absolute lymphocyte count, ESR- Erythrocyte 
sedimentation rate, ALT- Alanine aminotransferase, ALP- 
Alkaline phosphatase, BUN- Blood urea nitrogen, PT- 
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strains, Xpert MTB/XDR may not be able to pick up 
the resistant strain, if the resistant strain was present 
at levels below the limit of detection (LoD). Cao et 
al.3 found that mixtures of populations with A90V 
and S91P gyrA mutations were not reliably reported 
to have low fluoroquinolone resistance by the Xpert 
MTB/XDR panel. Rather, they were either reported as 
fluoroquinolone resistant or sensitive by the assay. 
They also found that reporting of gyrB mutations in 
mixed samples as fluoroquinolone resistant, required 
a prevalence of 60% of the mutant strains.3 However, 
heteroresistance is also an unlikely cause for the 
discrepancy in our patient as the estimated LoD of Xpert 
MTB/XDR (71.9 CFU/mL for MTB detection and 95.5 
CFU/mL for fluoroquinolone susceptibility detection) 
is much lower than that of LPA (~10,000 CFU/mL).3,4 
Lastly, the presence of mutations or polymorphisms 
in probe bindings regions or the primer region may 
result in an inability to be detected by the Xpert 
MTB/XDR panel and result in a falsely drug-sensitive 
result. Cao et al.3 reported that while the assay 
was vigorous in detecting gyrA mutants, it missed 
detecting one gyrB mutant (C5389A) and this could 
lead to the reporting of a false-sensitive result. 
Ultimately, since the World Health Organization 
considers phenotypic DST on liquid media such as 
the MGIT system as the reference standard and finds 
fluoroquinolone resistance detection by this method to 
be reliable, we treated our patient in concordance with 
the DST results as preXDR-TB.5
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Prothrombin time, INR- International Normalized Ratio, 
TSH- Thyroid stimulating hormone, T3- Triiodothyronine, 
T4- Tetraiodothyronine, HIV- Human immunodeficiency 
virus, ELISA- Enzyme linked immunosorbent assay, ASO- 
Antistreptolysin O, BAL- Bronchoalveolar lavage, QTcF- QT 
interval.

Tube (MGIT) culture of the tissue sample grew MTB 
and subsequent phenotypic drug-sensitivity testing 
(DST) showed resistance to pyrazinamide and high-
level moxifloxacin. Gastric lavage and sputum MGIT 
cultures were negative. He was diagnosed with 
pre-extensively drug resistant TB (preXDR-TB) and 
isoniazid, pyrazinamide, moxifloxacin and ethambutol 
were stopped. The patient was shifted onto a longer 
oral regimen consisting of bedaquiline, linezolid, 
clofazimine, cycloserine and ethionamide.

How to interpret the discrepancy between Xpert MTB/
XDR panel, second-line LPA and phenotypic DST for 
fluoroquinolone resistance?

Discussion:
Xpert MTB/XDR is a nested real-time polymerase chain 
reaction-based test used to detect resistance to isoniazid, 
fluoroquinolones, amikacin, kanamycin, capreomycin 
and ethionamide. It detects fluoroquinolone resistance 
through the amplification of gyrA and gyrB genes.1 A 
recent Cochrane review estimated the sensitivity and 
specificity for Xpert MTB/XDR to detect fluoroquinolone 
resistance in sputum samples comparison to phenotypic 
DST to be 93.2% (ranging from 88.1-96.2%) and 
98.0% (ranging from 90.8-99.6%).2 Despite the high 
sensitivity, our patient was falsely reported negative 
for fluoroquinolone resistance. One possible reason for 
such a discrepancy could be due to improper sample 
handling, storage and other technical errors which 
may lead to a reduction in the number of organisms 
present in the sample, thus affecting detection of 
MTB deoxyribonucleic acid.1 This is unlikely to be 
the case in our patient as the MTB-load detected 
for the same sample on Xpert MTB/Rif was medium. 
Another possible explanation for this result lies in 
the type of sample tested. Unlike sputum, tissue 
samples have not been evaluated for testing by the 
Xpert MTB/XDR panel. In addition, blood and white 
blood cells are considered as “potentially-interfering 
substances” for the Xpert MTB/XDR test and their 
presence in the lymph node sample may result in 
aberrant results.1 Interference by organisms can also 
affect the reporting of fluoroquinolone resistance by 
Xpert MTB/XDR. The ATCC 0927 strain of M.marinum 
at concentrations greater than 104 colony forming 
units (CFU)/mL can interfere with the gyrA signal and 
thus leads to the suppression of one or more melting 
temperature peaks. However, this would lead to the 
reporting of a fluoroquinolone indeterminate call.1,3 
The phenomenon of heteroresistance may also explain 
these discordant results. If the tissue sample contained 
a mixture of fluoroquinolone sensitive and resistant 


	Methods&Materials
	Results
	Discussion
	Conclusion
	Introduction
	Conclusion
	discussion
	references
	ORIGINAL ARTICLE
	Status of Vitamin D Levels and Associated Risk Factors in Severe Acute Malnutrition in Children Up To 60 Months Of Age- A Cross Sectional Study From North-West India
	Nitika Tulsi, Seema Sharma, Neha Rehalia, Milap Sharma.
	Factors associated with psychoactive drugs initiation among adolescents in Yaoundé - Cameroon
	Meguieze Claude-Audrey1, Atabe Ngwene Neri Ngole1, Nseme Etouckey Georges Eric2, Koki Ndombo Paul Olivier1.

	Congenital Hyperinsulinism - Two Decades of Specialized Care in a Tertiary Pediatric Hospital
	Carolina Ferreira Gonçalves1,2, Carolina Oliveira Gonçalves1,3, Cristiana Costa1,4, Rute Neves5, Rosa Pina1, Catarina Diamantino1,6, Ana Laura Fitas1,6, Júlia Galhardo1,6, Catarina Limbert1,6, Lurdes Lopes1.
	Research Letter

	Discordance between Xpert MTB/Rif Assay and Line Probe Assay for Detection of Rifampicin Resistance: How to Interpret?
	Dhruv Gandhi, Reepa Agrawal, Ira Shah
	CASE REPORTS

	Rare aetiology for amenorrhea in a 14-year-old adolescent girl
	André Costa e Silva1, Catarina Freitas2, Diana Monteiro3, Filipa Espada2.

	Case Report of Meningitis in A Premature Neonate Due to Rare Issolate, Pantoea Dispersa
	Durbha Raja Lasya, Prashant Udavant, Shraddha Sanjay Satav.

	Highly alert mom: recognizing Hamman’s sign in children and its importance in early detection of a pneumothorax
	André Morais1, Inês Candeias1, Carla Garcez2, Arnaldo Cerqueira2

	Nephrotic syndrome in a child with alkaptonuria
	Ramya Madhavan, Senthilkumar Palaniappan.

	TUMORS of the Adolescent Breast - Regarding a Clinical Case
	Frederico Portugal Guerreiro1, Mariana Martins2, David Rasteiro2, Pedro Reino Pires3, Catarina Ladeira3

	Awareness of the Pitfalls in Children with Musculoskeletal Complaint
	W Zhang, WKY Chan.
	LETTER TO EDITOR (VIEWERS CHOICE)

	Sirenomelia of Postnatal Diagnosis about a Fresh Stillborn

	Língua villosa nigra in an infant
	Acute hemorrhagic edema of infancy - a benign purpura?
	Infected Severe Atopic Dermatitis
	More than meets the eye - a case report of orbital pseudotumor
	IMAGES IN CLINICAL PRACTICE
	Mariana Eiras Dias, Luísa Queiró, Rita Barreira.
Pediatric Department, São Francisco Xavier Hospital, CHLO, Lisboa, Portugal.
	Bilateral Eyelid Edema - A Cause To Keep In Mind

	Joana Moscoso, Inês Pinto Ferreira.
Pediatrics department, Centro Hospitalar Lisboa Ocidental, Lisbon, Portugal.
	TEACHING FILES (GRAND ROUNDS) 
	Discordance Between Fluoroquinolone Resistance Results on Xpert MTB/XDR Panel, Second-line Line Probe Assay and Phenotypic Drug Sensitivity Testing- How to Interpret?
	Dhruv Gandhi, Ira Shah.

	Paediatric Neurocysticercosis: a Case Highlighting the Significance of Dietary and Advance Neuroimaging
	Leukoerythroblastosis in a child with sickle cell disease - what’s the diagnosis?

	Successful Surgical Repair of Sub-Coronal Hypospadias in a 10-Year-Old Male: A Case of Delayed Presentation and Effective Intervention
	Serum Tryptase Concentration - The Importance of Individualized Clinical and Analytical Evaluation
	Lipschutz ulcer: a diagnosis to keep in mind
	IMAGES IN CLINICAL PRACTICE




