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Abstract 
Multi drug resistant tuberculosis (MDR-TB) in children is rare and 
requires tremendous skill and knowledge of clinicians for early 
detection and treatment. This case highlights the complexities in 
diagnosing and treating MDR-TB in young children. An 18-month-old 
immunocompetent boy presented with prolonged fever, sudden 
onset of vision loss, vomiting, and seizures, which led to a suspicion of 
meningitis. Given his family history of treated pulmonary TB in the 
father and uncle one year ago, the initial treatment followed the 
Nepali national protocol for non-MDR tuberculous meningitis (TBM). 
However, the child's lack of response to this treatment raised 
concerns about MDR-TB, particularly after discovering on close 
questioning that the uncle, who lived with the boy’s family, had 
actually been diagnosed with MDR-TB. The diagnosis was confirmed 
by molecular tests of cerebrospinal fluid (CSF) and customized 
treatment for MDR TB meningitis (MDR TBM) administered. The boy 
then slowly improved and became less irritable, afebrile, seizure-free, 
developed spontaneous movements of all four limbs, and was 
discharged after one month. Delays in suspicion, confirmation, and 
treatment of MDR TBM led to complications of leptomeningitis with 
non-communicating hydrocephalus and bilateral optic atrophy, which 
was confirmed by magnetic resonance imaging (MRI) scan of the 
brain. This case highlights the importance of taking a very thorough 
and proper history and considering the possibility of MDR, especially 
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in countries like Nepal where TB in general is rampant so that timely 
diagnosis and treatment is possible and complications are avoided.

Plain language summary  
Deo MK et al have managed and written up this case report entitled 
“Multi drug resistance tuberculosis in an 18-month-old boy with 
prolonged fever, seizure, vomiting, and sudden loss of vision”. The 
patient was admitted, diagnosed, managed and discharged from 
Pediatric Ward of Kanti Children’s hospital, Kathmandu, Nepal in April 
of 2022. If the organism, Mycobacterium tuberculosis, which causes 
tuberculosis, develops resistance against two main antitubercular 
drugs, rifampin and isoniazid, it can cause a disease known as multi 
drug resistant tuberculosis (MDR-TB). Multi drug resistant tuberculosis 
(MDR-TB) in children is rare and requires tremendous skill and 
knowledge of clinicians for early detection and treatment. Seeding of 
the multi drug resistance Mycobacterium tuberculosis in the meninges 
covering the brain and the spinal cord causes multi drug resistance 
tubercular meningitis (MDR TBM) which is diagnosed by identifying 
the organism in the cerebrospinal fluid (CSF) of the patient. The 
common clinical features are fever, headache, vomiting, loss of 
consciousness and seizures. The patient will not respond to the 
conventional treatment regime or prophylaxis tailored for non MDR 
TBM. Any delay in diagnosis may cause hydrocephalus and optical 
atrophy in the brain. We report a case of 18-month-old boy who with 
fever, sudden onset loss of vision, vomiting and seizures. He was 
suspected of the disease because of failure to respond to 
conventional regime and close contact with MDR TB patient. The 
diagnosis was confirmed by molecular tests of the CSF and 
customized treatment of MDR TBM administered. In countries with 
high prevalence of tuberculosis, MDR-TB should be suspected, 
investigated and treated appropriately even in children.

Keywords 
Multi-drug-resistant tuberculosis, Xpert MTB/RIF Assay, 
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Tuberculosis is one of the leading infectious causes of death  
worldwide. It is one of the most significant infectious dis-
eases in the developing countries. Although it predominantly 
affects the lungs, extrapulmonary TB, especially central nerv-
ous system (CNS) TB, has recently increased. The three main  
categories of CNS TB are tuberculous meningitis (TBM), intrac-
ranial tuberculoma, and spinal tuberculous arachnoiditis1.  
TBM accounts for approximately 1% of all TB cases and 5% 
of all extrapulmonary cases in immunocompetent individuals,  
often leading to severe complications2.

If Mycobacterium tuberculosis becomes resistant to most 
potent first-line antitubercular drugs such as rifampin and iso-
niazid, it can cause a disease known as multidrug-resistant  
tuberculosis (MDR-TB). MDR-TB is not only a threat to  
global health security but also the Achilles heel of the tuber-
culosis control program of most developing countries, posing 
significant challenges. Patients with MDR-TB are difficult to 
treat because their diagnostic capabilities in Nepal are limited,  
medicines are limited, are often unavailable, and are unaf-
fordable. The most common reasons for MDR-TB to emerge 
and spread are mismanagement of the “garden variety” of TB  
patients and overcrowded living conditions3.

In children, MDR-TB is rare and requires special clinical skills 
and knowledge from clinicians for early detection and effec-
tive management. Even the drugs used for treatment are toxic 
with long term and permanent side-effects. A frequent com-
plication of TBM is hydrocephalus, which can be either com-
municating or non-communicating. Hydrocephalus can cause  
seizures or visual loss owing to optic atrophy4,5. Hence, MDR-TB  
needs to be suspected, investigated and treated, even in  
children, in order to avoid such devastating consequences.

Case report
An 18-month-old child presented with a history of fever for four 
weeks along with generalized tonic clonic seizure, vomiting,  
and sudden onset of vision impairment in both eyes for five 
days. The child was irritable and could not recognize par-
ents or other objects. There was no cough, weight loss, ear  
discharge, facial deviation, or nasal regurgitation. There was  
family history of pulmonary TB in the father one year ago, 
which was appropriately treated.  Importantly, more focused his-
tory at a later date revealed that his uncle had MDR-TB one 
year ago and was also treated accordingly. During which time 
the child had also received oral isoniazid (at 15 mg/kg/day),  
once daily, for 6 months as preventive therapy against pulmonary 
TB.

On examination, he was pale, with a pulse of 130 beats/minute, 
respiratory rate of 18/minute, blood pressure (BP) of 70/40 
mmHg in the right arm in the supine position, and capil-
lary refill time of 2 seconds. However, the child had normal 
anthropometry (weight, 10 kg; length, 86 cm) and delayed 
fine and gross motor skills, because he walked with support.  
On neurological examination based on Denver Development 
Screening Test -II, he appeared irritable, showed poor interac-
tion with caregiver and did not follow simple commands. He 
was also unable to name or point at different body parts and 
wore a blunted facial expression. He had neck rigidity and  
positive Brudzinski’s reflex. Tone was increased in all four 
limbs with upgoing both plantar reflexes. Pupils were bilater-
ally normal in size but were sluggish in reaction. Fundoscopy  
revealed bilateral pale disc with well demarcated margins 
and vessels, suggestive of bilateral optic atrophy. Rest of the  
neurological and systemic examinations were normal. 

Hematological investigations revealed microcytic hypochro-
mic anemia (Hemoglobin 9.8 gm/dl) and an elevated erythro-
cyte sedimentation rate of 52 mm/h. Renal and liver function  
test results were within normal limits. There was no growth of 
any organism in blood or urine bacterial cultures. Chest radi-
ography revealed normal findings (Figure 1). Tuberculin skin 
test results were normal. Cerebrospinal fluid (CSF) analysis  
revealed a normal appearance, and the total leukocyte count 
(TLC) was 260 cells/mm3 (neutrophils 40% and lymphocytes 
60%), protein 118 mg/dl, and sugar 42 mg/dl. No organism 
was observed on Gram staining, acid-fast bacilli (AFB) stain-
ing, or bacterial culture of CSF. The CSF Adenosine deaminase  
(ADA) was 30 U/L. Gene Xpert testing was unavailable at 
this time. Gastric lavage for Mycobacterium tuberculosis  
did not yield any organism. Plain Computed Tomography 
(CT) of the brain revealed non-communicating hydrocephalus  
(Figure 2). Contrast-enhanced magnetic resonance imaging (MRI) 
of the brain showed features suggestive of leptomeningitis with 
non-communicating hydrocephalus and aqueduct obstruction  
with exudates due to meningitis (Figure 3).

Irritability and cognitive disorientation, along with a family  
history of pulmonary TB in the father and uncle one year ago 
and an available investigation report raised significant suspicion 
for a central nervous system infection, potentially tuberculous  
meningitis (TBM). Hence, the child was started on anti-tubercular  

          Amendments from Version 1
The authors have thoroughly revised the manuscript following 
reviewer recommendations. The introduction now clarifies that 
tuberculosis (TB) is one of the leading infectious causes of death 
worldwide and provides accurate, referenced epidemiological 
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to appropriate and verifiable sources. The background and 
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and coherence, with a conclusive rationale added. Technical 
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as “abnormal body movements” with “generalized tonic–clonic 
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Figure 2. Plain computed tomography (CT) of the brain showed moderately dilated bilateral lateral and third ventricles with 
non-dilated fourth ventricle and periventricular oozing in the bilateral frontal, temporal, and occipital horn, suggestive of 
non-communicating hydrocephalus.

Figure 1. Chest radiograph showing normal bilateral lung 
fields, cardiophrenic and costophrenic angles, and cardiac 
shadow.

treatment (ATT) with oral isoniazid (10 mg/kg/day) once 
daily, oral rifampicin (15 mg/kg/day) once daily, oral pyrazi-
namide (25 mg/kg/day) once daily, and intramuscular injection  
of streptomycin (20 mg/kg/day). Ethambutol was not used 
because of fear of further deterioration of vision due to optic 
neuritis. Intravenous dexamethasone (0.6 mg/kg/day) was admin-
istered for 6 h and oral acetazolamide (25 mg/kg/day) for 8 h 
for raised intracranial pressure (ICP) and intravenous sodium  
valproate (20 mg/kg/day) for 12 h for seizure. ATT was planned 
for 12 months according to the National TB guideline of  
Nepal6. A ventriculoperitoneal shunt placement was also planned 
by the neurosurgeons to improve and stabilize the clinical con-
dition. Other complications were monitored and supportive  
care was provided as necessary.

Since the clinical condition of the patient did not show any 
improvement after nine days, a closer retaking of the history 
revealed that the uncle had MDR-TB. A repeat guarded lumbar  
puncture (LP) was performed on the tenth day after start-
ing ATT. This time, the Xpert MTB/RIF assay was available 
for CSF analysis. The CSF cytology and biochemistry results 
were similar to those of previous CSF findings. However, the  
CSF Xpert MTB/RIF assay reported Mycobacterium tuberculosis  
with rifampicin resistance. Since 95% of patients with 
rifampicin resistance have concurrent resistance to isoniazid, 
we considered rifampicin resistance to be a surrogate marker  
of MDR-TB6. The diagnosis was then revised to MDR-TB and 
ATT stopped. The modified MDR-TB regimen consisted of lin-
ezolid (10 mg/kg/day), levofloxacin (20 mg/kg/day), clofazimine 
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Figure 3. Contrast-enhanced magnetic resonance imaging (MRI) of the brain also showed features of noncommunicating 
hydrocephalus. Leptomeningeal enhancement was seen in the bilateral temporal regions, suggestive of leptomeningitis with aqueduct 
obstruction with exudates due to meningitis.

(3 mg/kg/day), and pyrazinamide (30 mg/kg/day). Intravenous  
dexamethasone (0.6 mg/kg/day) 6 h and oral pyridoxine 
(10 mg) once a day were also included6. Over the follow-
ing weeks, the patient exhibited notable clinical improvement.  
His sensorium improved. Vital signs such as respiration, pulse 
rate, BP, and capillary perfusion returned to normal. The 
patient became less irritable, afebrile, and seizure-free. There  
was also an improvement in tone, power, reflexes, and spon-
taneous movements of all four limbs. A repeat CSF analysis  
three weeks later, conducted for treatment response moni-
toring, demonstrated a significant reduction in total TLC to  
50/ mm3 (neutrophils 2%, lymphocytes 98%), sugar 54 mg/dl,  
protein 64 mg/dl, and ADA 11.1 U/L, indicating a posi-
tive response to therapy. Hence, the patient stabilized with 
the ATT regimen, which was planned for a total duration of  
18 months. The patient was discharged with instructions for 
regular follow-up every three months to assess efficacy and  
monitor complications.

Discussion
Tuberculosis continues to be a major global health problem, 
affecting an estimated 10 million people annually, including  
1.3 million children (https://www.who.int/news-room/fact-
sheets/detail/tuberculosis). Nearly two-thirds of all new cases 
are concentrated in just eight countries, most of which are in  
South Asia. In Nepal, 350 to 450 cases of multidrug-resistant  

tuberculosis (MDR-TB) are reported each year, and in 2023  
the World Health Organization classified Nepal among the top 
30 countries with the highest multidrug resistant tuberculosis  
(MDR/RR-TB) burden6,7. While the treatment success rate for 
drug-susceptible TB remains high, outcomes for MDR/RR-TB  
are far less encouraging, with only 71% of cases achieving  
successful treatment.

Diagnosis of MDR-TB in children, remains a major challenge.  
In this case, earlier recognition of MDR-TB meningitis might 
have been possible with a more detailed exposure history  
and initial CSF GeneXpert testing. The test was temporarily 
unavailable due to a shortage of cartridge in the hospital sup-
ply chain, which became accessible only after the supply chain  
improved. Sometimes delay in repair of the broken machine 
and lack of trained human resources, also causes unavail-
ability of the test. The father’s history of drug-susceptible TB 
and prior isoniazid preventive therapy created a false sense of  
protection, delaying suspicion of resistant disease. Subsequent  
history of exposure to an uncle with MDR-TB ultimately clari-
fied the diagnosis, emphasizing the importance of detailed his-
tory taking and meticulous contact tracing. This case also 
highlights the ineffectiveness of isoniazid prophylaxis against  
MDR-TB; instead, 6 months of daily levofloxacin and 4 
months of daily rifampicin is recommended for such contacts.  
Finally, the limited availability of GeneXpert testing and 
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trained personnel in resource-constrained settings continues to  
impede timely diagnosis and treatment.

Hydrocephalus is a well-recognized complication of TBM, 
reported in up to two-thirds of affected patients. It is thought to 
arise from a dysregulated host immune response to infection, 
leading to obstruction of CSF pathways8. Previous studies note  
that nearly 65% of patients present with hydrocephalus at ini-
tial evaluation, emphasizing the importance of timely rec-
ognition and management9. Risk factors for hydrocephalus 
include advanced stage of TBM, prolonged illness exceeding 
two months, elevated CSF total cell counts (>100/mm3), and 
high CSF protein levels (>2.5 g/L)9. Early diagnosis, effec-
tive screening, and prompt initiation of appropriate therapy are  
therefore crucial to improve outcomes in this vulnerable group.

Optic atrophy is a frequent complication of TBM, reported 
in 27–72% of patients, and often leads to irreversible visual  
loss10. The underlying mechanisms are diverse, including optic 
chiasmal compression from hydrocephalus, arachnoiditis-related  
inflammation and ischemia, papilledema from raised intrac-
ranial pressure, occipital infarction due to vasculitis, and  
drug-related toxicity11. Hence, the severity and pattern of 
visual impairment reflect both the site and extent of CNS  
involvement as well as the effects of anti-tuberculosis therapy.

Conclusion
Diagnosing MDR-TB in children is challenging and requires a 
high level of suspicion. It is essential to identify Mycobacterium  

tuberculosis in the CSF through bacterial culture, as well as 
using rapid diagnostic methods such as the Xpert MTB/RIF  
assay, for the diagnosis of MDR TBM.

Patients with MDR TBM may present to health facilities with 
symptoms and signs of obstructive hydrocephalus, which may 
require shunt placement, in addition to appropriate ATT. Addi-
tionally, optic atrophy resulting from TBM can cause sudden 
onset of visual impairment. However, the most important take-
home message for us was to not forget to focus on taking 
a detailed history against the background of this rampant  
disease in Nepal, especially in the context of unusual presenta-
tion of this pediatric patient with severe meningitic features,  
so that MDR-TB is not missed and treated effectively.

Consent
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the parents for publication of this clinical details and clinical  
images.
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contact with an MDR-TB case, as well as the child’s prior preventive therapy, more rigorous 
history-taking at the time of admission could have guided earlier suspicion of MDR-TB. If the 
child had previously been treated at the same health facility, the clinical history should have 
been reviewed more closely.

 
There appears to be a social component affecting the quality of care provided to the 
patient. This lack of attention in patient tracing, combined with limited diagnostic capacity, 
contributed to deterioration of the child’s clinical condition. Expanding on this dimension 
would strengthen the discussion.

○

 
Although the authors mention the unavailability of GeneXpert, it would be valuable to 
comment on the need for new, cost-effective molecular resistance-detection 
methods—particularly in low-resource settings such as Nepal where high-cost systems like 
GeneXpert (and their consumables) are difficult to sustain. These limitations delay early and 
accurate diagnosis.

○

While GeneXpert detects rifampicin resistance and correlates with concurrent INH 
resistance in many cases, more specific resistance-detection methods remain necessary to 
guide appropriate treatment—especially given the toxicity of MDR-TB medications. The 
article does not explain limitations of Gen Xpert nor the need for DST/line-probe assays for 
accurate management.

○

 
If the child had received isoniazid previously, the case should also highlight failures in 
anamnesis rather than focusing solely on GeneXpert unavailability. Although diagnostic 
limitations are an important systemic issue in developing countries, this case illustrates that 
detailed clinical history—including previous treatment and MDR-TB exposure—is equally 
essential for early diagnosis and proper management. The authors should explore this 
aspect in greater depth.

○

 
Please also discuss the treatment regimen described in the case report: 
“oral isoniazid (10 mg/kg/day), rifampicin (15 mg/kg/day), pyrazinamide (25 mg/kg/day), and 
intramuscular streptomycin (20 mg/kg/day); ethambutol was withheld due to concern for 
optic neuritis.” Explain its relevance to drug-resistance detection, especially given the 
authors’ concern regarding potential adverse effects in a child with vision loss.

○

 
Conclusion Section 
 

Consider reinforcing the need for MDR-TB diagnostic methods that are affordable in low-
resource health systems such as Nepal. Improving diagnostic access would enhance early 
detection and treatment, consistent with the authors’ own observations regarding resource 
limitations.

○

 
The authors appropriately emphasize the importance of taking a detailed history; however, 
the analysis does not clarify whether the failure in this case was due to insufficient depth of 
clinical assessment or the need for a more systematic and validated approach to history-
taking. This should be further elaborated.

○

 
 
“I have read this submission. I believe that I have an appropriate level of expertise to confirm that 
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it is of an acceptable scientific standard, however, I have a number of small changes to the article, 
or specific, sometimes more significant revisions.” 
 
Is the background of the case’s history and progression described in sufficient detail?
Yes

Are enough details provided of any physical examination and diagnostic tests, treatment 
given and outcomes?
Yes

Is sufficient discussion included of the importance of the findings and their relevance to 
future understanding of disease processes, diagnosis or treatment?
Partly

Is the case presented with sufficient detail to be useful for other practitioners?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: Molecular diagnostics test for infectious diseases (TB, leptospirosis, malaria, 
COVID-19) and neglected diseases in low-income countries.

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard, however I have 
significant reservations, as outlined above.

Reviewer Report 25 October 2025

https://doi.org/10.21956/wellcomeopenres.27678.r136368

© 2025 Twabi H. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Hussein H Twabi   
Kamuzu University of Health Sciences, Blantyre, Malawi 

No further comments
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health solutions for infectious diseases, and Infectious disease epidemiology in low resource 
settings.
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I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard.

Version 1

Reviewer Report 13 December 2024

https://doi.org/10.21956/wellcomeopenres.25739.r115031

© 2024 Twabi H. This is an open access peer review report distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original work is properly cited.

Hussein H Twabi   
Kamuzu University of Health Sciences, Blantyre, Malawi 

Background section: 
The authors need to revise the opening statement of the introduction "tuberculosis is a leading 
cause of death worldwide" to clarify that TB is the leading infectious cause of death. Additionally, 
the 2nd sentence is false: infections such as malaria, URTIs and rotavirus far exceed TB. Otherwise 
the authors need to provide citations for these claims. The paper citing the last sentence of 
paragraph 1 (citation 2) does not contain the statistics that have been reported. As such, the 
authors need to review their citations and ensure that they are real and traceable. The authors 
need to ensure that the arguments presented in the background follow a reasonable and 
coherent flow (this is especially evident for paragraph 2 and 3 of the introduction). The last 
paragraph of the introduction requires a conclusive rationale sentence to tie it together. 
 
Case report section: 
The audience for this article is largely technocratic. As such, the authors may as well use technical 
terms that best describe the symptoms. This is in reference to the "abnormal body movements" in 
paragraph 1 under the subheading case report. What are these abnormal body movements as 
there can be a myriad of them which describe different disease processes, such as chorea, tonic 
clonic movements, myoclonic jerks, intention tremors, and so forth. 
 
The authors need to rewrite the last sentence of the first paragraph under case report as it 
contains a sentence fragment.  
 
The paragraph talking about examination findings do not report any standardised neurological 
exam that elucidates cognitive disorientation in 18 month old babies. As such, how was this 
determined as reported in the 4th paragraph under case report subheading? 
 
In paragraph 5 under the case report subheading, the authors state that "95% of patients with 
rifampicin resistance have concurrent resistance to isoniazid" and cited a paper from Ethiopia to 
back this claim. This paper does not report the prevalence of isoniazid resistance amongst Rif-
resistant cases. The authors thus need to review this citation and cite the correct paper. 
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Additionally, was a repeat Xpert MTB/RIF of the CSF conducted at week 4 (3 weeks later) as part of 
TB treatment response monitoring? 
 
Discussion section: 
Paragraph 1 under the discussion subheading cites the Ethiopia paper in defence of a claim that 
there are between 350 and 450 MDR-TB cases each year. The paper is from Ethiopia and does not 
report the burden of MDR-TB in Nepal. The authors need to cite the correct paper here (such as 
the WHO Global TB Report 2024). Additionally, this paragraph does not present coherent 
discussion points and jumps from burden of disease to stating that diagnosing MDR-TB in children 
is difficult. The authors should rewrite it to provide a better flow of arguments. 
 
Paragraph 2 of the discussion does not present any discussion points but rather describes the 
limitation of the case management as was experienced by the authors. It should either be 
rewritten as a discussion or removed from this section.  
 
Paragraph 3 and 4 of the discussion present hydrocephalus and optic atrophy as one would in the 
introduction. The authors need to rewrite these as discussion paragraphs.
 
Is the background of the case’s history and progression described in sufficient detail?
Partly

Are enough details provided of any physical examination and diagnostic tests, treatment 
given and outcomes?
Partly

Is sufficient discussion included of the importance of the findings and their relevance to 
future understanding of disease processes, diagnosis or treatment?
No

Is the case presented with sufficient detail to be useful for other practitioners?
Partly

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: TB/HIV epidemiology, TB drug trials, diagnostic trials, Paediatric TB, digital 
health solutions for infectious diseases, and Infectious disease epidemiology in low resource 
settings.

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to state that I do not consider it to be of an acceptable scientific standard, for 
reasons outlined above.

Author Response 06 Oct 2025
Ajit Rayamajhi 

1.The authors need to revise the opening statement of the introduction "tuberculosis is a 
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leading cause of death worldwide" to clarify that TB is the leading infectious cause of death. 
Answer: Thank you. We have changed the opening statement in introduction as - 
Tuberculosis is one of the leading infectious causes of death worldwide. 
2. Additionally, the 2nd sentence is false: infections such as malaria, URTIs and rotavirus far 
exceed TB. Otherwise the authors need to provide citations for these claims Answer: Thank 
you. In first paragraph, we have changed the second line in introduction as- It is one of the 
most significant infectious diseases in the developing countries. 
3. The paper citing the last sentence of paragraph 1 (citation 2) does not contain the 
statistics that have been reported. As such, the authors need to review their citations and 
ensure that they are real and traceable. Answer: Thank you for pointing out. The last 
sentence of paragraph 1 is- TBM accounts for approximately 1% of all TB cases and 5% of all 
extrapulmonary cases in immunocompetent individuals, often leading to severe 
complications2. Hence the reference 2 has been changed to- Audrey Wanger, Violeta 
Chavez, Richard S.P. Huang, Amer Wahed, Jeffrey K. Actor, Amitava Dasgupta, Chapter 3 - 
Specific Clinical Infections, Editor(s): Audrey Wanger, Violeta Chavez, Richard S.P. Huang, 
Amer Wahed, Jeffrey K. Actor, Amitava Dasgupta, Microbiology and Molecular Diagnosis in 
Pathology, Elsevier, 2017, Pages 21-50, https://doi.org/10.1016/B978-0-12-805351-5.00003-
X. 
4. The authors need to ensure that the arguments presented in the background follow a 
reasonable and coherent flow (this is especially evident for paragraph 2 and 3 of the 
introduction). The last paragraph of the introduction requires a conclusive rationale 
sentence to tie it together. Answer: Thank you for the comment. Hence, we have added last 
sentence in last paragraph of introduction section as – Hence, MDR-TB needs to be 
suspected, investigated and treated, even in children, in order to avoid such devastating 
consequences.   5. The audience for this article is largely technocratic. As such, the authors 
may as well use technical terms that best describe the symptoms. This is in reference to the 
"abnormal body movements" in paragraph 1 under the subheading case report. What are 
these abnormal body movements as there can be a myriad of them which describe different 
disease processes, such as chorea, tonic clonic movements, myoclonic jerks, intention 
tremors, and so forth. Answer: Thank you. We thought we would write in the patient’s own 
language because it was presenting complaint. However, we replaced the word abnormal 
body movement with “generalized tonic clonic seizure" in the first paragraph of case report 
section. 
6. The authors need to rewrite the last sentence of the first paragraph under case report as 
it contains a sentence fragment. Answer: Thank you. We have re-written the last sentence of 
first paragraph of case report as- There was family history of pulmonary TB in the father 
one year ago, which was appropriately treated. Importantly, more focused history at a later 
date revealed that his uncle had MDR-TB one year ago and was also treated accordingly. 
During which time the child had also received oral isoniazid (at 15 mg/kg/day), once daily, 
for 6 months as preventive therapy against pulmonary TB. 
7. The paragraph talking about examination findings do not report any standardized 
neurological exam that elucidates cognitive disorientation in 18-month-old babies. As such, 
how was this determined as reported in the 4th paragraph under case report subheading? 
Answer: Thank you. On second paragraph of case report from fifth line we have clarified 
standardized neurological examination conducted to asses cognition as- On neurological 
examination based on Denver Development Screening Test -II, he appeared irritable, 
showed poor interaction with caregiver and did not follow simple commands. He was also 
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unable to name or point at different body parts and wore a blunted facial expression. He 
had neck rigidity and positive Brudzinski's reflex. Tone was increased in all four limbs with 
upgoing both plantar reflexes. Pupils were bilaterally normal in size but were sluggish in 
reaction. Fundoscopy revealed bilateral pale disc with well demarcated margins and vessels, 
suggestive of bilateral optic atrophy. Rest of the neurological and systemic examinations 
were normal. 
8. In paragraph 5 under the case report subheading, the authors state that "95% of patients 
with rifampicin resistance have concurrent resistance to isoniazid" and cited a paper from 
Ethiopia to back this claim. This paper does not report the prevalence of isoniazid resistance 
amongst Rif resistant cases. The authors thus need to review this citation and cite the 
correct paper. Answer: Thank you. We apologize for wrong citation. It should be reference 6 
rather than 7. We have corrected the citation as- Since 95% of patients with rifampicin 
resistance have concurrent resistance to isoniazid, we considered rifampicin resistance to 
be a surrogate marker of MDR-TB6. 
9. Additionally, was a repeat Xpert MTB/RIF of the CSF conducted at week 4 (3 weeks later) 
as part of TB treatment response monitoring? Answer: Thank you for the question. 
Although there was no clear guideline on when to repeat CSF in MDR-TB, it was done 3 
weeks later, as a part of TB treatment response monitoring. Hence, we have made 
correction to the third last line of the last paragraph of case report section as- A repeat CSF 
analysis three weeks later, conducted for treatment response monitoring, demonstrated a 
significant reduction in total TLC to 50/ mm 3 (neutrophils 2%, lymphocytes 98%), sugar 54 
mg/dl, protein 64 mg/dl, and ADA 11.1 U/L, indicating a positive response to therapy. 
10. Paragraph 1 under the discussion subheading cites the Ethiopia paper in defence of a 
claim that there are between 350 and 450 MDR-TB cases each year. The paper is from 
Ethiopia and does not report the burden of MDR-TB in Nepal. The authors need to cite the 
correct paper here (such as the WHO Global TB Report 2024). Answer: Thank you for the 
suggestion. We have added reference 6 as citation. The reference 6 is- National guideline on 
drug resistant TB management. In: Services DoH, editor. Thimi, Bhaktapur, Nepal: Ministry 
of Health and Population. 2019; 1–186. Hence, we have added reference 6 as- In Nepal, 350 
to 450 cases of multidrug-resistant tuberculosis (MDR-TB) are reported each year, and in 
2023 the World Health Organization classified Nepal among the top 30 countries with the 
highest multidrug resistant tuberculosis (MDR/RR-TB) burden 6.7. 
11. Additionally, this paragraph does not present coherent discussion points and jumps 
from burden of disease to stating that diagnosing MDR-TB in children is difficult. The 
authors should rewrite it to provide a better flow of arguments. Answer: Thank you. We 
have rewritten the first paragraph in Page 6 as- Tuberculosis continues to be a major global 
health problem, affecting an estimated 10 million people annually, including 1.3 million 
children (https://www.who.int/news-room/fact-sheets/detail/tuberculosis). Nearly two-thirds 
of all new cases are concentrated in just eight countries, most of which are in South Asia. In 
Nepal, 350 to 450 cases of multidrug-resistant tuberculosis (MDR-TB) are reported each 
year, and in 2023 the World Health Organization classified Nepal among the top 30 
countries with the highest multidrug resistant tuberculosis (MDR/RR-TB) burden 6.7. While 
the treatment success rate for drug-susceptible TB remains high, outcomes for MDR/RR-TB 
are far less encouraging, with only 71% of cases achieving successful treatment. 
12. Paragraph 2 of the discussion does not present any discussion points but rather 
describes the limitation of the case management as was experienced by the authors. It 
should either be rewritten as a discussion or removed from this section. Answer: Thank you. 
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We have rewritten paragraph 2 of discussion as- Diagnosis of MDR-TB in children, remains a 
major challenge. In this case, earlier recognition of MDR-TB meningitis might have been 
possible with a more detailed exposure history and initial CSF GeneXpert testing. The test 
was temporarily unavailable due to a shortage of cartridge in the hospital supply chain, 
which became accessible only after the supply chain improved. Sometimes delay in repair of 
the broken machine and lack of trained human resources, also causes unavailability of the 
test. The father’s history of drug-susceptible TB and prior isoniazid preventive therapy 
created a false sense of protection, delaying suspicion of resistant disease. Subsequent 
history of exposure to an uncle with MDR-TB ultimately clarified the diagnosis, emphasizing 
the importance of detailed history taking and meticulous contact tracing. This case also 
highlights the ineffectiveness of isoniazid prophylaxis against MDR-TB; instead, 6 months of 
daily levofloxacin and 4 months of daily rifampicin is recommended for such contacts. 
Finally, the limited availability of GeneXpert testing and trained personnel in resource-
constrained settings continues to impede timely diagnosis and treatment. 
13. Paragraph 3 and 4 of the discussion present hydrocephalus and optic atrophy as one 
would in the introduction. The authors need to rewrite these as discussion paragraphs. 
Answer: Thank you for the suggestion. We have rewritten the third paragraph of discussion 
section as- Hydrocephalus is a well-recognized complication of TBM, reported in up to two-
thirds of affected patients. It is thought to arise from a dysregulated host immune response 
to infection, leading to obstruction of CSF pathways8. Previous studies note that nearly 65% 
of patients present with hydrocephalus at initial evaluation, emphasizing the importance of 
timely recognition and management9. Risk factors for hydrocephalus include advanced 
stage of TBM, prolonged illness exceeding two months, elevated CSF total cell counts 
(>100/mm³), and high CSF protein levels (>2.5 g/L)9. Early diagnosis, effective screening, and 
prompt initiation of appropriate therapy are therefore crucial to improve outcomes in this 
vulnerable group.   We have also rewritten the fourth paragraph of the discussion section 
as- Optic atrophy is a frequent complication of TBM, reported in 27–72% of patients, and 
often leads to irreversible visual loss10. The underlying mechanisms are diverse, including 
optic chiasmal compression from hydrocephalus, arachnoiditis-related inflammation and 
ischemia, papilledema from raised intracranial pressure, occipital infarction due to 
vasculitis, and drug-related toxicity11. Hence, the severity and pattern of visual impairment 
reflect both the site and extent of CNS involvement as well as the effects of anti-tuberculosis 
therapy. message is unclear or incomplete. Please provide more details or context.  

Competing Interests: No competing interests were disclosed.
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Dr. D.Y. Patil Medical College, Hospital and Research Centre, Pune, India 

The case study highlights the importance of history taking and early suspicion of MDR-TB 
which can help diagnose and treat the children with TBM or other types of TB.

1. 

It will be useful if authors can provide details of global burden of TB and MDR-TB among 
children in the introduction rather than in as the first para in the discussion section.

2. 

Instead of using “major anti-TB drugs”, authors can use “most potent first-line anti-TB 
drugs”

3. 

MDR-TB is not just health system or drug related issue, but the drugs used for treating 
MDR-TB are toxic, with long-term and permanent side-effects such as loss of hearing etc.

4. 

The case study also brings one of the important issues that the INH prophylaxis in this case 
did not offer protection against TB or MDR-TB. Also, the contacts of MDR-TB are not offered 
INH prophylaxis. It should be 6 months of daily levofloxacin and 4 months of daily 
rifampicin

5. 

WHO estimates that there are 1.25 million children with TB. This figure needs to be updated 
with the reference to the WHO website.

6. 

Discussion can add details about why Xpert was not available initially and how they 
suddenly become available. These are systems issue.

7. 

 
Is the background of the case’s history and progression described in sufficient detail?
Partly

Are enough details provided of any physical examination and diagnostic tests, treatment 
given and outcomes?
Yes

Is sufficient discussion included of the importance of the findings and their relevance to 
future understanding of disease processes, diagnosis or treatment?
Partly

Is the case presented with sufficient detail to be useful for other practitioners?
Yes

Competing Interests: No competing interests were disclosed.

Reviewer Expertise: TB and MDR-TB

I confirm that I have read this submission and believe that I have an appropriate level of 
expertise to confirm that it is of an acceptable scientific standard, however I have 
significant reservations, as outlined above.

Author Response 06 Oct 2025
Ajit Rayamajhi 

Thanks for sharing this detailed set of reviewer comments and your thoughtful responses. 
Here's a polished version of your replies with improved clarity, flow, and academic tone, 

 
Page 16 of 18

Wellcome Open Research 2025, 9:669 Last updated: 26 DEC 2025



while preserving your original intent:

1. Importance of History Taking and Early Suspicion of MDR-TB Response: Thank you for the 
comment. The case study underscores the critical role of thorough history taking, 
meticulous contact tracing, appropriate prophylaxis for MDR-TB contacts, and the need for 
wider availability of GeneXpert testing in resource-limited settings to facilitate timely 
diagnosis and treatment of TBM and other forms of TB in children.

2. Placement of Global Burden Data in the Introduction Response: Thank you for the 
suggestion. In the introduction, we have emphasized that MDR-TB—resulting from 
resistance to key first-line drugs—poses a significant challenge to TB control efforts in 
developing countries due to limited diagnostics, medication shortages, and 
mismanagement. Although rare in children, MDR-TB can lead to severe complications such 
as hydrocephalus and optic atrophy, reinforcing the need for early suspicion and prompt 
intervention. While the global burden data was initially placed in the discussion section, we 
have now expanded it—based on the first reviewer’s recommendation—to better integrate 
it into the discussion. For example: “Tuberculosis continues to be a major global health 
problem, affecting an estimated 10 million people annually, including 1.3 million children 
(WHO, 2023). Nearly two-thirds of new cases are concentrated in eight countries, most of 
which are in South Asia. Nepal reports 350–450 MDR-TB cases annually and was classified by 
WHO in 2023 among the top 30 countries with the highest MDR/RR-TB burden. While 
treatment success for drug-susceptible TB remains high, only 71% of MDR/RR-TB cases 
achieve successful outcomes.”

3. Terminology: “Major Anti-TB Drugs” vs. “Most Potent First-Line Anti-TB Drugs” Response: 
Thank you for the suggestion. We have revised the first sentence of the second paragraph 
in the introduction to: “If Mycobacterium tuberculosis becomes resistant to the most potent 
first-line antitubercular drugs such as rifampin and isoniazid, it can cause a disease known 
as multidrug-resistant tuberculosis (MDR-TB).”

4. Toxicity and Side Effects of MDR-TB Treatment Response: Thank you for the suggestion. 
We have incorporated this point into the first line of the third paragraph of the introduction: 
“In children, MDR-TB is rare and requires specialized clinical expertise for early detection 
and effective management. Moreover, the drugs used for treatment are often toxic, with 
long-term and potentially permanent side effects such as hearing loss.”

5. INH Prophylaxis Ineffectiveness and Recommended Regimen for MDR-TB Contacts 
Response: Thank you for the suggestion. We have added the following to the second 
paragraph of the discussion section on Page 6: “This case also highlights the ineffectiveness 
of isoniazid prophylaxis against MDR-TB. For contacts of MDR-TB cases, the recommended 
regimen includes 6 months of daily levofloxacin and 4 months of daily rifampicin.”

6. Updated WHO Estimate for Pediatric TB Burden Response: Thank you for the suggestion. 
We have updated the figure in the first line of the discussion section on Page 6 to reflect the 
latest WHO data: “Tuberculosis continues to be a major global health problem, affecting an 
estimated 10 million people annually, including 1.3 million children 
(https://www.who.int/news-room/fact-sheets/detail/tuberculosis).”
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7. GeneXpert Availability and Systemic Barriers Response: Thank you for the suggestion. We 
have expanded the second paragraph of the discussion section to include the following: 
“Diagnosis of MDR-TB in children remains a significant challenge. In this case, earlier 
recognition of MDR-TB meningitis might have been possible with a more detailed exposure 
history and initial CSF GeneXpert testing. However, the test was temporarily unavailable due 
to a shortage of cartridges in the hospital supply chain, which was resolved only after 
logistical improvements. Delays in machine repair and lack of trained personnel also 
contribute to test unavailability. The father's history of drug-susceptible TB and prior 
isoniazid preventive therapy created a false sense of protection, delaying suspicion of 
resistant disease. Subsequent exposure history involving an uncle with MDR-TB clarified the 
diagnosis, underscoring the importance of detailed history taking and contact tracing. This 
case also reinforces the ineffectiveness of isoniazid prophylaxis against MDR-TB; instead, 6 
months of daily levofloxacin and 4 months of daily rifampicin is recommended. Ultimately, 
limited access to GeneXpert testing and trained staff in resource-constrained settings 
continues to hinder timely diagnosis and treatment.”
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