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Increasing awareness of the rising global rates 
of multidrug-resistant tuberculosis (MDR-TB) 
has led to a concerted international effort to 
confront this disease. Nonetheless, despite cure 

rates >80% in some programs, MDR-TB patients 
tend to have chronic disease and require prolonged 
therapy.1-3 Little is known about the long-term results 
and follow-up of patients with MDR-TB, include the 
recurrence rate and chronic disability in patients who 
have recovered from TB.4 

There are many side effects and adverse reac-
tions to drugs can occur during MDR-TB treatment. 
These could be physical and or psychological, as well 
as reversible or irreversible. Treatment of MDR-TB 
requires a combination regimen, consists of second 
and third-line anti-tuberculosis drugs which more 
toxic than the first-line drugs. Additionally, MDR-
TB treatment requires a long duration of treatment  
(18-24 months) and causes discomfort in the patient.5 

In a cohort of 60 patients treated for MDR-TB, the most 
common side effects included gastritis (100%), derma-
tological disorders (43%), and peripheral neuropathy 
(16.7).6 While in a cohort of 75 patients, the incidence 
of depression, anxiety, and psychosis for MDR-TB treat-
ments was 13.3%, 12.0%, and 12.0%, respectively.7 

Aggressive and effective management are needed 
so the patient can tolerate the treatment and remain 
adhere to the treatment.8 Long-term follow-up is 
required for the rehabilitation of disorders due to 
psychosocial sequelae.  As such, psychosocial support 
can be benefit pediatric MDR-TB patients.  

The Case

A 13-year-old girl came to Dr. Soetomo Hospital 
emergency room complaining of shortness of breath, 
which worsened in two days prior to hospital 
admission. Other complaints were cough, sub-febrile, 
sweating, decrease in appetite since two years before 
admission, and no weight gain since three years before 
admission. Sixteen months before admission, she has 
been treated as pulmonary tuberculosis in Jombang 

Here, we present a case report on a two-year 
follow-up of a pubertal child with MDR-TB,  focus-
ing on medical aspects and her development. [Paediatr 
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District Hospital. She received four anti-tuberculous 
drugs (rifampicin 300 mg, isoniazid/INH 200 mg, and 
pyrazinamide 600 mg). After completed the course of 
treatment, the patient stopped taking the medications, 
despite her condition was worsened. The history of 
TB contact was her father. He has been diagnosed as 
pulmonary tuberculosis ten months before the patient 
getting sick. He already completed his tuberculosis 
treatment. Our patient had been received BCG 
immunization. 

Physical examination on admission revealed 
bodyweight was 20 kg (P <5, CDC NCHS, 2000),9 
height 136.5 cm (P25-50, CDC NCHS , 2000),9  
percent ideal body weight (IBW) 62%,9 head 
circumference 51 cm (<0 SD, Nellhaus, 1968).10  
Nasal flare, sternocleidomastoid muscles contraction, 
enlarged lymph nodes of the neck, lag of left chest 
movement, and intercostal retractions were found. 
Percussion of the chest wall revealed resonant sound 
on right chest and dim sound on left chest. There were 
decreased vesicular breath sounds on the left chest, 
and coarse crackles in both the right and left chest.    

Laboratory results on admission were leukocytes 
9,300/uL, hemoglobin 11.7 g/dL, blood gas analysis  
revealed pH 7.37, PaCO2 30.1mmHg, PaO2 164.4, 
HCO3 28.4 mmol/L, TCO2 29.3 mmol/L, BE 6.2 

mmol/L, and SO2 95.7%. Chest X-ray showed fibro- 
infiltrate  on right lung field, left lung damage, and 
tracheal deviation to left side. Subsequent examination 
in the ward revealed positive sputum acid-fast stain, 
multi-slice computed tomography (MSCT) scan of the 
chest revealed fibroinfiltrate on right lung, multiple 
bullae on left lung, pleural thickening on upper right 
and whole left lung. GeneXpert examination revealed 
positive for Mycobacterium tuberculosis (MTB) resistant 
to rifampicin. 

Patient was treated as MDR-TB. The first 
6-month regimen included kanamycin, ethionamide, 
cycloserine, levofloxacin, pyrazinamide, and etham-
butol, and followed by 18 months treatment with 
ethionamide, cycloserine, levofloxacin, pyrazinamide, 
and ethambutol. She experienced adverse effects of 
anti-tuberculous drugs include vomiting, dizziness, 
numbness, glare at eyes, sleep disorders, emotional 
disorders, and hyperuricemia. Vomiting and dizziness 
resolved spontaneously after the end of treatment. 
Numbness subsided after patient received pyridoxine. 
Glare testing has been consulted to Ophthalmology 
Department that revealed no abnormalities was found 
and glare at eyes were disappeared after the treatment 
had been completed.

As a result of pulmonary TB, patient experienced 

Figure 1. A. Patient chest X-rays on Emergency Department of Dr. Soetomo Hospital revealed the 
presence of infilitrate on right lung, tracheal deviation to the left, and left lung damage. B. MSCT scan 
also showed left lung damage.
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severe pulmonary parenchymal damage in her left 
lung. Patient was easily fatigued while walking. The 
results of the pulmonary function tests included 
forced expiratory volume-1/forced vital capacity 
(FEV1/FVC) 98.9% predictive value and FVC 51.1%, 
indicate presence of restrictive lung abnormalities. 
The lung damage also had caused pulmonary 
hypertension. Echocardiography revealed pressure 
gradient (PG) value between the right atrium and 

pulmonary artery was 52 mmHg, therefore, the patient 
was given sildenafil citrate. Damage to the lungs had 
led scoliosis, hence, patient underwent rehabilitation, 
using a Milwaukee Brace for scoliosis correction, as 
well as training, in the form of exercises for scoliosis, 
breathing, and endurance.

Monthly evaluation of sputum acid-fast smear 
staining was negative and sputum culture revealed no 
MTB growth on the 1st to 24th month of evaluation. 

Figure 2. A. Radiological examination of scoliosis when the patient first visited the Psychiatric and Rehabilita-
tion Department revealed double curve scoliosis and Cob angle was 53o. B. Six-month evaluation after the 
patient underwent full-time bracing (Milwaukee brace) and scoliosis exercises revealed single curve  scoliosis 
and Cob angle was 50o.  
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Laboratory results for monitoring the adverse and side 
effects of drugs revealed normal results of complete 
blood count, normal serum electrolyte, normal 
kidney function, and normal liver function. However 
there was increasing in uric acid and improved by  
allopurinol therapy.

Had been completed the treatment for two years, 
her bodyweight was 30 kg (P <5, CDC NCHS, 2000),9 
height 143 cm (P <5, CDC NCHS, 2000),9 and 
nutritional status poor nutrition (% IBW 54%)9 and 
stunted. Mid-parental height (MPH) of the patient 
ranged from 142.5 to 159.5 cm. Patient have reached 
Tanner stage A2M2P2 and menarche after MDR-TB 
treatment was completed at the age of 15 years.

During the course of treatment, she experienced 
emotional and behavioral disorders. Her family 
reported she was sensitive and grumpy. She had 
been screened for behavioral disorders using Pediatric 
Symptom Checklist 17 (PSC-17).11 Her initial PSC-17 
evaluation revealed internalization 8, externalization 
12, attention 8, and total score 28.  These mean that 
she had behavioral disorders. After completing the 
MDR-TB treatment, PSC-17 scores was improved. 
Internalization score was 5, externalization score was 
6, attention score was  4, and total score was 15. She 
was referred to the Psychiatry Department for further 
management. 

Our patient had a lower quality of life at the be-
ginning treatment of MDR-TB. Assessment HRQoL 
of the patient using patient-centered PedsQL showed 
the lowest score in physical health and emotional 
function. Assessment HRQoL using parent-centered 
PedsQL revealed the lowest scores in physical-health 
and school function. The assessment results of HRQoL 
using PedsQL, both patient and parents-centered, at 
six months after completing treatment revealed that 
the lowest score among the three functions was in 
physical-health function.

Discussion

The patient has been treated for pulmonary tubercu-
losis using appropriate regimens and durations, but she 
showed no improvement. In general, the possible rea-
sons for treatment failure were non-adherence, drug 
resistance, drug malabsorption, laboratory errors, and 
patient’s biological variation (polymorphism) of drugs 

metabolism, mutation and strain of MTB.12-14 In our 
patient, drug resistance, patient’s biological variation 
(polymorphism) of drugs metabolism, mutation and 
strain of MTB were couldn’t be evaluated. There are 
two types of drug-resistant TB, primary and secondary. 
Primary drug-resistant TB means that the patient was 
infected with resistant MTB, while secondary drug-
resistant TB means that the patient acquired drug 
resistance during TB treatment, due to spontaneous 
mutation in the genetic material of the mycobacte-
ria.15 Our patient likely had secondary drug-resistant 
TB, as several factors could led to spontaneous muta-
tions. The first was social factor, including medication 
discontinuation and non-adherence. Patient refused 
to be referred after completing six months of treat-
ment, despite experienced no clinical improvement. 
The second factor was the presence of  fibro-cavitary 
lesion, which may have prevented MTB from exposure 
to optimum levels of the drugs.16 The third factor was 
malnourished nutritional status, which cause poor 
drug absorbtion in gut. In addition, low serum albumin 
levels cause increased levels of free drugs in circula-
tion, resulting in increasing renal clearance of drugs. 
Both mechanisms result in low serum drug levels and 
potentially subsequent drug resistance.17

GeneX-pert examination revealed positive. 
Sputum culture revealed MTB growth resistant to 
rifampicin and INH. Patient received MDR-TB drug 
treatment for children in accordance with manage-
ment of adult patients.18,19 During the treatment, 
many patients experience side effects and adverse 
drugs reaction. Second and third-line anti-tuberculous 
drugs often associated with side effects and adverse 
drug reactions, causing discontinuation and even a 
change in treatment regimen. Study reported that of 
39 patients with MDR TB, 41% experience some side 
effects and 21.1% required discontinuation or change 
in medication.20 Close monitoring is necessary to iden-
tify side effects early. The most common side effects 
are rash, gastrointestinal symptoms (nausea, vomit-
ing, and diarrhea), psychiatric symptoms (psychosis, 
anxiety, depression, and suicidal thoughts), jaundice, 
ototoxicity, and peripheral neuropathy.8,20,21

Sequelae of TB on the lungs cause a decrease in 
lung capacity. Spirometry test in our patient revealed 
FEV1 predictive value of 51.1%, indicate the presence of 
restrictive abnormality. However, FEV1/FVC was 98.9% 
predictive value, means that there was no obstructive 
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abnormality. Mild physical activity was not impaired in 
this patient, but moderate was. Respiratory symptoms  is 
generally not seen in patients with chronic lung disease 
until FEV1 reach 50% of predictive value.22 Tuberculous 
destroyed lung (TDL) respiratory disorder caused by 
anatomical abnormalities, such as damage to the bronchi 
due to extensive fibrosis and stricture of endobronchial 
tissue that obstruct the airway.23 Asymptomatic patients 
may not require therapy, but patients with severe disease 
require multiple modalities, include hospitalization for 
respiratory disorders.24 Tuberculous destroyed lung with 
severe clinical symptoms such as massive hemoptysis, 
empyema, secondary fungal infection, secondary 
amyloidosis, septicemia, and pulmonary-systemic shunt 
often need surgery to improve clinical symptoms and 
quality of life.25

Long term, this lung damage can lead to 
heart failure due to high pressure in the pulmonary 
vasculature. Echocardiography examination of 
patient showed an increase in pulmonary blood 
vessels. Echocardiography  revealed pressure gradient 
≥40 mmHg in pulmonary artery and considered 
to be pulmonary hypertension.26,27 However, the 
gold standard diagnostic modality of pulmonary 
hypertension is right heart catheterization (RHC). 
But a study comparing RHC and echocardiography 
reported that echocardiography is a reliable and valid 
diagnostic method for pulmonary hypertension.28 

Administration of sildenafil citrate for pulmonary 
hypertension in pulmonary fibrosis causes selective 
pulmonary vasodilation of blood vessels in the area 
of ventilation without interrupting gas exchange in 
pulmonary vasculature.28,29

Patient underwent physiotherapy and bracing 
for her scoliosis. Evaluation of six months revealed 
improvement in endurance, six-minute walking test 
increased from 1.5 to 24 minutes. She also had a 
clinical improvement in the scoliosis, as indicated  by 
Cobb angle, from 53° to 50°. The basic objectives of 
comprehensive conservative treatment of idiopathic 
scoliosis are: 1) to stop curve progression at puberty 
(or possibly even reduce it); 2) to prevent or treat 
respiratory dysfunction; 3) to prevent or treat spinal 
pain syndromes; and 4) to improve aesthetics via 
postural correction.30 Patient’s bone maturation was 
stage 3 Risser classification, adolescent, and Cobb angle 
was over 50° why full-time bracing was appropriate for 
the management of scoliosis of the patient. Surgery is 

another choice if the bracing result was not sa.31,32

During the observation, patient experienced 
symptoms of mental and emotional disorder. Her 
initial PSC-17 evaluation revealed internalization 
score 8, externalization score 12, attention score 8, 
and total score 28 and improved to internalization 
score was 5, externalization score was 6, attention 
score was  4, and total score 15.  Internalizing 
disorders persisted until the treatment was completed, 
manifest as depression and mood disorder. Depression 
is a mental disorder that occur in TB patients, with 
a prevalence of 40% to 80%.33 There is a direct 
relationship between physical injury and mental 
health deterioration. Increasing in production of 
interleukin-6 mediates endocrine cascade reactions 
that causes depression.34,35 Gender also has an effect 
on the occurrence of mental health deterioration, 
some studies reported mental health deterioration in 
TB is more common in female.35 Biological processes, 
self-image, and coping mechanism in women more 
often lead to depression than men.36

The overall score of HRQoL using PedsQL was 
low during observation, but it increased greatly over 
time compared to the beginning of the observation. 
Chronic disease symptoms and damage due to MDR-
TB, as well as the duration of therapy using drugs with 
toxic properties can cause many residual disorders 
after treatment completion.37

In conclusion, MDR-TB causes illnesses, physical 
activity limitation, physical disability, nutritional 
disorder, and mental health disorder. Long-term follow 
up with multidisciplinary approach can be expected 
to improve the quality of life patients with chronic 
disease. Monitoring medical problem and quality of 
life of patient should be continued to meet better 
outcome. Psychosocial support is necessary so they can 
be accepted and be involved in their environment. 
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