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	Introdution: Drug-resistant tuberculosis (DR TB) presents a significant public health challenge, with Mycobacterium tuberculosis exhibiting resistance to isoniazid, rifampin, and other first-line anti-tuberculosis drugs. 
Case Report: This case report details a 10-year-old girl diagnosed with drug-resistant TB, presenting with a persistent dry cough, weight loss, and rifampicin-resistant TB confirmed through the TB Molecular Rapid Test. The patient is receiving short-term oral drug-resistant TB therapy at the MDR Polyclinic, Haji Adam Malik Medan Central General Hospital. The management involves routine evaluations and adjustments based on drug sensitivity test results, emphasizing the importance of monitoring treatment response and side effects. 
Discussion: This case highlights the complexity of drug-resistant TB cases, necessitating comprehensive evaluation and tailored treatment strategies for pediatric patients. Apart from that, in this case a pre-use examination of drug-resistant tuberculosis drugs was carried out on the patient before administering the drugs where there were no symptoms and signs of peripheral neuropathy, the results of the ECG and chest X-ray were normal, but no eye, ENT and psychiatric examinations were carried out.
Conclusion: A case of drug-resistant tuberculosis in a girl aged 10 years 7 months has been reported which was diagnosed based on anamnesis, physical examination and supporting examinations, there was also a history of close contact with TB sufferers, and the results of TCM examination of sputum fluid showed rifampicin resistant MTB growth. Patients are treated as drug-resistant TB cases with a short-term regimen with regular monitoring of treatment response and side effects.
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1. Introduction

Drug-Resistant Tuberculosis (DR TB) is a condition where Mycobacterium tuberculosis is resistant to isoniazid, rifampin or resistant to isoniazid and rifampin as well as other first-line anti-tuberculosis drugs (OAT). Tuberculosis (TB) is a contagious infectious disease, caused by Mycobacterium tuberculosis germs where the source of transmission is through droplets containing TB germs.[1]
Even though more and more children are being diagnosed and treated for TB, reported cases of Drug-Resistant TB (DR TB) are still very low.[2] In 2016, the World Health Organization (WHO) estimated that 1.04 million children suffered from tuberculosis (TB) with estimates 25,000 of them have DR TB. [3.4] The exact number of DR TB cases in children in Indonesia is currently unknown, but the findings of DR TB cases in children are increasing from year to year. In 2019 there were 115 children with DR TB recorded in the national TB program but only 42 children started treatment.[5]
Resistance to anti-tuberculosis drugs (OAT), especially multiple OAT resistance or Multi Drug Resistance (MDR) TB is an important challenge in TB control programs and a major health problem in several countries. Developing effective pulmonary TB treatment is important in healing patients and avoiding the incidence of DR TB. Deployment DR TB can also be caused by errors in disease management such as errors in OAT management, TB case management, the process of delivering OAT to patients, errors in drug sensitivity test results and the use of low quality OAT as well as lack of regularity in treatment or incomplete treatment. [2,3]
Awareness of DR TB cases in children needs to be increased considering that management of TB cases in children is not yet optimal and the incidence of DR TB in adults is increasing. It is estimated that many children are in contact with adult DR TB sufferers, so the incidence of DR TB in children is closely related to the control of adult DR TB.[5,6] 
The aim of this case report is to report a case of Drug Resistant Tuberculosis in a Girl Aged 10 Years 7 Months.
2. Case Report
A. Patient Identity

	Name                       : AMS 
Gender                     : Female 
Medical Records     : 88.78.02 
Age                          : 10 years 7 month 
Address                    : Medan 
Hospital Admission : 2023 March 21
	Father's Name           : Jonner Sibuea
Father's education     : high school
Father's Occupation  : Entrepreneur
Mother's Name          : Udur Simamora
Mother's education    : high school
Mother's Occupation : Housewife 



B. History Taking

A 10 years 7 months girl, came to the MDR Outpatient at the Haji Adam Malik Medan Central General Hospital (RSUP HAM Medan) on March 21 2023 bringing the results of the TB Molecular Rapid Test (TCM-TB) examination from the Teladan Barat Health Center with Rifampicin results were resistant and on March 24 2023 the patient was hospitalized. Currently the patient is complaining of a cough that has been experiencing for ± 3 weeks. Cough with the impression of a dry cough and is continuous so that it interferes with daily activities. The cough does not improve even though the patient has taken cough medicine. There is no fever, there is also no history of previous fever. According to the anamnesis from the patient's parents, there has been a weight loss since the last 2 months, around ± 4 kg. There is no family history of long-term cough, but according to parents, there is a neighbor of the patient who suffers from pulmonary TB and is undergoing treatment.
The patient was a referral from West Teladan Community Health Center and had a Mantoux test carried out on March 13 2023 with positive results and a Rapid Molecular TB Test (TCM-TB) examination on March 16 2023 with results of Rifampicin Resistant. The patient's maternal age at the time of pregnancy was 29 years old. The mother underwent ANC 4 times during pregnancy and ultrasound 2 times during pregnancy. The patient is the first child of 3 siblings. The patient was born normally, immediately cried, assisted by a midwife. There was no history of blues and shortness of breath at birth. Birth weight 3100 grams, birth length cannot be remembered. At the age of 3 months the patient was able to lie face down, sit at the age of 6 months, stand with assistance at the age of 8 months and walk at the age of 1 year and 1 month. Impressions of growth and development according to age. There is a scar from Bacillus Calmette-Guerin (BCG) immunization on the patient's upper right arm. Patients receive basic immunization until the age of 9 months, after that they do not receive further immunization. Patients received breast milk until the age of 1 year and started MPASI at the age of 6 months.

C. Physical Examination

Present status: Compos mentis consciousness. Blood pressure: 100/60 mmHg (P50-90: 94-105/59-62 mmHg). Heart rates  90 times per minute (normal 60-120 times per minute); respiratory rates  20 times per minute (normal 16-20 times per minute); axillary temperature 36.7oC; oxygen saturation 98-99%.
Nutritional status and anthropometry: The patient's weight is 35 kg (WW/U: 97.2%), the patient's height is 147 cm (TB/U: P75), BW/H: 87.5%. Impression: Malnutrition.
Puberty Status: A2M3P3	
Head			: Normocephaly, no deformity
  Eyes: Normal light reflex, pupil isocor 2mm/2mm,
  Pale inferior palpebral conjunctiva (-/-), icteric sclera (-/-)
Ears/Nose/Mouth: No ear discharge / no nasal lobe breathing / oral mucosa appears  normal
  Neck: No enlarged lymph nodes
Lungs			: Inspection: Symmetrical fusiform, no chest retraction
  Palpation: Symmetrical chest movement
 Auscultation: Respiratory frequency: 20 times/minute, regular, vesicular on both  sides without rales or wheezing
Heart			: Inspection: The patient's chest shape is normal, ictus cordis is not visible,
Palpation: no thrill, ictus cordis is located in the linea V intercostal left   midclavicularis
 Auscultation: Heart frequency 90 beats/minute, regular I-II heart sounds
 There is no racing rhythm or heart murmurs.
Abdomen		: Inspection: Symmetrical, no distension, no jaundice
  Palpation: Soepel, liver and spleen enlargement is absent
  Percussion: Timpani
 Auscultation: Peristalsis is normal.
Urogenitalia		: Female
Locomotor                    : Warm acral, peripheral and central pulsations are the same, time capillary refill < 2          seconds, no edema and pallor.

Mantoux Test Examination (13/3/23) at Teladan Barat Health Center: Positive.
TB Molecular Rapid Test (TCM-TB) examination (16/3/23) at Teladan Barat Health Center: Rifampicin Resistant.

Working Diagnosis:
1. Drug Resistant Tuberculosis

Plan:
1. Laboratory examination : liver function test, albumin, renal function test, uric acid, electrolytes, glucose, HIV 3 methods
2. XRay Thorax AP
3. ECG

Laboratory Results at Adam Malik General Hospital March, 21st  2023 :

	
	Results
	Normal Value

	Hemoglobin
	12.9 g/dL
	12-16

	Hematocrit
	40.1%
	36-47

	Leukocyte
	8.150/µL
	4000-11.000

	Thrombocyte
	362.000/µL
	150.000-450.000

	MCV
	80 fL
	81-99

	MCH
	25.7 pg
	27-31

	MCHC
	32.2 g/dL
	31-37

	Blood Urea Nitrogen (BUN)
	7.8 mg/dL
	7-19

	Ureum
	17 mg/dL
	15-40

	Creatinin
	0.59 mg/dL
	0.6-1.1

	Uric Acid
	3.6 mg/dL
	2-7

	Calsium
	9.6 mg/dL
	8.4-10.2

	Sodium
	145 mEq/L
	135-155

	Potassium
	4.6 mEq/L
	3.6-5.5

	Chloride
	106 mEq/L
	96-106

	Magnesium
	1.89 mg/dL
	1.6-2.6

	Total Billirubin
	0.28 mg/dL
	0.1-1

	Direct Billirubin
	0.09 mg/dl
	<0.20

	SGOT
	21 U/L
	<35

	SGPT
	16 U/L
	<35

	Albumin
	4.22 g/dL
	3.4-4.8

	Glucose ad random
	107 mg/Dl
	<200

	HIV 3 Methods
	Non Reaktif
	Non Reaktif
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Conclusion:
Heart and lungs are within normal limits

Figure 1. AP Thorax X-ray.
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Expertise: Normal ECG

Figure 2. ECG examination.

Monitoring on March, 24th 2023 (Patient hospitalized in RB 1)
S :  Coughs are found, fever is absent, weight loss is found
O :  Sens : GCS 15 (E4M6V5)
Temp. : 37.1 oC
Head: Eyes: Light reflex +/+, pupil isochore 2mm/2mm
Chest: Symmetrical fusiform, no retraction
Heart Rates: 87 beats per minute, regular, no murmurs
Respiratory Rates: 20 times per minute, regular, no crackles
Abdomen: Soepel, peristalsis found, liver and spleen not palpable
Extremities: warm acral, CRT < 3 seconds, BP: 110/70 mmHg (P50-90: 94-105/59- 62mmHg)
A:  Drug-Resistant Tuberculosis
P:
- Levofloxacin 250 mg 1x3 tab
- Be-daquiline 100 mg 1x2 tab
- Linezolid 600 mg 1x1 tab
- Clofazimine 100 mg 1x1 cap
- Cyclosphere 250 mg 1x2 caps
- Vitamin B 6 50 mg
- Neurology Consultant

Answer from the Consul of the Neurology Division (24 March 2023)
- Currently there are no symptoms and signs of peripheral neuropathy, therapy is according to
Respirology department.


Monitoring March 25 – March 30 2023
S: Coughs are found, fever is absent, weight loss is found
O: Sens : GCS 15 (E4M6V5)
     Temp. : 36.6 oC
Head: Eyes: Light reflex +/+, pupil isochore 2mm/2mm
Chest: Symmetrical fusiform, no retraction
Heart Rates: 88 beats per minute, regular, no murmurs
Respiratory Rates: 19 times per minute, regular, no crackles
Abdomen: Soepel, peristalsis found, liver and spleen not palpable
Extremities: Warm accral, CRT < 3 seconds, BP: 105/70 mmHg (P50-90: 94-105/59- 62mmHg)
A: Drug-Resistant Tuberculosis
P:
- Levofloxacin 250 mg 1x3 tab
- Be-daquiline 100 mg 1x2 tab
- Linezolid 600 mg 1x1 tab
- Clofazimine 100 mg 1x1 cap
- Cyclosphere 250 mg 1x2 caps
- Vitamin B 6 50 mg

Monitoring date March 31, 2023
S: Coughs are present, fever is not present, weight loss is still found
O: Sens : GCS 15 (E4M6V5)
     Temp. : 36.8 oC
Head: Eyes: Light reflex +/+, pupil isochore 2mm/2mm
Chest: Symmetrical fusiform, no retraction
Freq. Heart: 90 beats per minute, regular, no murmurs
Freq. Breathing: 20 times per minute, regular, no crackles
Abdomen: Soepel, peristalsis found, liver and spleen not palpable
Extremities: warm acral, CRT < 3 seconds, BP: 100/70 mmHg (P50-90: 94-105/59- 62mmHg)
A: Drug-Resistant Tuberculosis
P:
- The patient goes home with medication
- Levofloxacin 250mg 1x3 tab
- Be-daquiline 100mg 1x2 tab
- Linezolid 600mg 1x1 tab
- Clofazimine 100 mg 1x1 cap
- Cyclosphere 250 mg 1x2 caps
- Vitamin B 6 50 mg
- Education is provided on how to use medication regularly
- It is recommended to have a repeat control in the next 1 month with the aim of evaluating drug use and drug side effects

Re-control on April 26 2023 (1 month post DR TB drug administration)
S: Coughing has reduced, fever is absent
O: Sens : GCS 15 (E4M6V5)
Temp. : 36.7 oC
Head: Eyes: Light reflex +/+, pupil isochore 2mm/2mm
Chest: Symmetrical fusiform, no retraction
Heart Rates: 92 beats per minute, regular, no murmurs
Respiratory Rates: 19 times per minute, regular, no crackles
Abdomen: Soepel, peristalsis found, liver and spleen not palpable
Extremities: warm acral, CRT < 3 seconds, BP: 110/70 mmHg (P50-90: 94-105/59- 62mmHg)
A: Drug-Resistant Tuberculosis
P:
- Levofloxacin 250mg 1x3 tab
- Be-daquiline 100mg 1x2 tab
- Linezolid 600mg 1x1 tab
- Clofazimine 100 mg 1x1 cap
- Cyclosphere 250 mg 1x2 caps
- Vitamin B 6 50 mg
The patient is planned to undergo a repeat laboratory examination to evaluate drug use and drug side effects (26/4/23)
- Check DL, SGOT, SGPT, Total Bilirubin, Direct Biilirubin, Albumin, Ureum, Creatinine, Uric Acid, Electrolytes, GDS, HIV 3 methods
- AP chest x-ray
- ECG

Laboratory Results at Adam Malik General Hospital April, 26th 2023

	
	Results
	Normal Value

	Hemoglobin
	12.3 g/dL
	12-16

	Hematocrit
	38.0 %
	36-47

	Leukocyte
	5830 /µL
	4000-11.000

	Thrombocyte
	240.000/µL
	150.000-450.000

	MCV
	82 fL
	81-99

	MCH
	27.7 pg
	27-31

	MCHC
	32.4 g/dL
	31-37

	Blood Urea Nitrogen (BUN)
	9.6 mg/dL
	7-19

	Ureum
	21 mg/dL
	15-40

	Creatinin
	0.52 mg/dL
	0.6-1.1

	Uric Acid
	3.5 mg/dL
	2-7

	Calsium
	8.8 mg/dL
	8.4-10.2

	Sodium
	145 mEq/L
	135-155

	Potassium
	4.5 mEq/L
	3.6-5.5

	Chloride
	104 mEq/L
	96-106

	Magnesium
	1.67 mg/dL
	1.6-2.6

	Total Billirubin
	0.32 mg/dL
	0.1-1

	Direct Billirubin
	0.11 mg/dl
	<0.20

	SGOT
	23 U/L
	<35

	SGPT
	6 U/L
	<35

	Albumin
	4.32 g/dL
	3.4-4.8

	Glucose ad random
	115 mg/Dl
	<200
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Conclusion:
Heart and lungs are within normal limits


Figure 3. AP Thorax X-ray.
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Expertise: Normal ECG

Figure 4. ECG examination.


3. Discussion
Drug-resistant tuberculosis (DR TB) is a condition where the Mycobacterium tuberculosis germ is already resistant so that it cannot be eliminated by antituberculosis drugs. [5] After being exposed to a case of infectious pulmonary TB, children who come into contact with TB sufferers are at very high risk of contracting TB infection. [6] TB infection is characterized by sensitization. immunological (such as tuberculin skin test/ TST or interferon-gamma detected assay/ IGRA) Mycobacterium tuberculosis without clinical signs, symptoms, or radiological changes on chest radiography. It is different if Mycobacterium tuberculosis can overcome the immune response of the host and proliferate, then clinical symptoms appear, then the individual is said to have TB disease. [8,9] The majority of Drug-resistant tuberculosis cases in children are primary Drug-resistant tuberculosis cases, which is infected from Drug-resistant tuberculosis infection cases in adults. Children are infected with Mycobacterium tuberculosis which is resistant to isoniazid and rifampicin. [6] A small number of children (<10%) and most cases of Drug-resistant tuberculosis in adolescents are TB cases that are sensitive to drugs but receive inadequate therapy or take drugs irregularly, resulting in Mycobacterium tuberculosis tuberculosis develops resistance.[6,10,11]
In cases of OAT-susceptible TB and resistant TB it is transmitted in the same way, namely through respiratory droplets which spread through the air.
· Several risk factors for the occurrence of drug-resistant TB cases are: [5]
· Previous unsuccessful TB treatment: Relapse, failure, chronic cases
· Close contact with MDR-TB sufferers: Family, friends, work colleagues
· People with low immune systems: HIV/AIDS, diabetes mellitus, kidney problems, cancer, low body weight, children
· Live/born in a place with a high prevalence of MDR-TB
· Inadequate infection prevention and control
In this case the patient was diagnosed with drug-resistant TB based on the history, physical examination and supporting examinations. The patient came with complaints of a long-standing cough for ± 3 weeks, the impression was a dry cough without shortness of breath with a history of the patient's neighbors having a long-term cough and being undergoing TB treatment. This is in accordance with the theory that children with pulmonary TB have clinical symptoms in the form of long-standing fever and/or recurrent fever with a temperature that is not too high (for ≥ 2 weeks) for no apparent reason, cough (for ≥ 2 weeks) that is non-remitting or not. never subsides or the intensity gets worse over time, where other causes of cough have been ruled out and do not improve with antibiotics or asthma medication, the child appears lethargic or malaise and is less active in playing.[5,12]
Meanwhile drug-resistant tuberculosis in this patient was proven based on the Mantoux test on March 13 2023 with positive results and the results of the GeneXpert TCM examination with rifampicin resistant results from the patient's sputum sample on March 16 2023. This is in accordance with the theory that TB-RO can be confirmed clinically or bacteriologically. Confirm the diagnosis based on features consistent with TB disease (including clinical symptoms and radiological images) and TCM or culture results showing the presence of Mycobacterium tuberculosis that is resistant to isoniazid and rifampicin (detected either phenotypically or genotypically), the diagnosis flow is adjusted to the diagnosis line for resistant TB medication (figure 5).[5,6]
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Figure 5. Drug-Resistant TB Diagnosis Flow{5}
One of the criteria that can be used to determine a suspected diagnosis of TB is acid-fast bacterial staining, but this method is considered less sensitive because it only gives positive results if there are >103 organisms/ml of sputum. [13,14] This is different from the TCM examination which has sensitivity and specificity. diagnosing pulmonary TB was 88% and 99%, while the sensitivity and specificity for detecting rifampicin resistance were 95% and 98%. TCM examination using It takes a long time to obtain culture results, namely around 8 days. [13] This will of course cause a significant delay in establishing a diagnosis and starting treatment. [15]
After the diagnosis of drug-resistant tuberculosis is confirmed, an evaluation is carried out whether the patient meets the criteria for drug-resistant TB treatment guided by short-term or long-term oral drug-resistant tuberculosis. Patients who meet the evaluation criteria for treatment can immediately be given short-term oral drug-resistant tuberculosis therapy. If the patient does not meet the criteria for short-term treatment, long-term drug-resistant tuberculosis treatment is given. Routine evaluations are carried out during treatment and when the results of drug sensitivity tests are available, treatment is adjusted according to the examination results.[16,17]
In cases where there is no history of intolerance to drug-resistant tuberculosis drugs, and it is not a serious case of drug-resistant tuberculosis, the patient is planned for short-term drug-resistant tuberculosis therapy. This is adjusted to the theory that determining short-term or long-term drug guidelines is based on the severity of the disease. Short-term drug-resistant tuberculosis treatment lasting (9-12 months) is given for non-severe drug-resistant tuberculosis, while long-term treatment lasting (18-24 months) is given for severe drug-resistant tuberculosis. [5] The treatment that has been carried out in this case is in accordance with treatment guidelines DR TB in children based on age as seen in Figure [6.18]
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Figure 6. Guideline of Drug-resistant TB Treatment in Children Based on Age.[18]

Before starting drug-resistant tuberculosis treatment, it is necessary to carry out several examinations which aim to determine the patient's initial condition and various organ functions (especially kidney function, liver and heart function), as well as whether there are contraindications to the drugs that will be given. The initial examination carried out includes: [5]
1. Physical examination, including:
- Weight and height
- Peripheral neuropathy screening
- Vision test (color blindness, simple visual field)
- Psychiatric examination
2. Bacteriological examination
- Culture examination and drug sensitivity test
3. Laboratory, radiological and other supporting examinations
- Routine blood,
- SGOT, SGPT, bilirubin,
- TSH, T4
- Audiometry
- Chest X-ray
- EKG
- HIV (In children with HIV infection, you need to check cholesterol, CD4 and HIV viral load at the beginning)
In this case, the patient is planned to receive short-term drug-resistant tuberculosis therapy for 11 months which consists of giving DR TB therapy in the initial stage for 6 months with a combination of 5 drugs, namely 3 drugs from group A, namely Levofloxacin (15-20mg/kg), Bedaquiline 4 tabs. /day (BW>34 kg), Linezolid (10-12mg/kg) and 2 drugs from group B, namely Clofazimine (2-5mg/kg) and Cycloserine (15-20mg/kg) followed by administration of advanced DR TB therapy for 5 months with a combination of 3 drugs, namely 1 drug from group A, namely Levofloxacin and 2 drugs from group B, namely Clofazimine and Cycloserine, this condition is adjusted to the drug-resistant tuberculosis management guidelines table 1.[18]
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Figure 7. Treatment Guideline for Drug-resistant TB in children based on age and fluoroquinolone sensitivity/resistance.[18]


Apart from that, in this case a pre-use examination of drug-resistant tuberculosis drugs was carried out on the patient before administering the drugs where there were no symptoms and signs of peripheral neuropathy, the results of the ECG and chest X-ray were normal, but no eye, ENT and psychiatric examinations were carried out. Patients are directed to re-control with routine treatment targets and monitor side effects from drug administration every month. Drug side effects that may occur: Levofloxacin (neuropsychiatric disorders and joint disorders), Bedaquiline (hepatotoxic, QTc prolongation), Clofazimine (hepatotoxic, QTc prolongation, and skin discoloration), Linezolid (anemia, leukopenia, thrombocytopenia, peripheral neuropathy, and disorders vision), Cycloserine (neuropsychiatric disorders and peripheral neuropathy).1

5. Conclusion
A case of drug-resistant tuberculosis in a girl aged 10 years 7 months has been reported which was diagnosed based on anamnesis, physical examination and supporting examinations, there was also a history of close contact with TB sufferers, and the results of TCM examination of sputum fluid showed rifampicin resistant MTB growth. Patients are treated as drug-resistant TB cases with a short-term regimen with regular monitoring of treatment response and side effects.
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