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| sShorter Treatment Regimen for
Multidrug-resistant Tuberculosis
feasbleinIndian Children?

Traditionally, patients with rifampicin-resistant (RR) or
multi-drug resistant tuberculosis (MDR-TB) are treated
with a combination of second-line drugs, usually for 18
monthsor more[1]. Recently, World Health Organi zation
(WHO) recommended a shorter and cheaper treatment
regimenfor MDR-TB [2]. Standardized shorter MDR-TB
regimen consists of seven drugs and atreatment duration
of 9-12 months[1]. Theregimen consists of 4-6 months of
kanamycin, high-dose moxifloxacin (12 mg/kg/day, not to
exceed 800 mg daily), prothionamide or ethionamide,
clofazimine, pyrazinamide, high doseisoniazid (15 mg/kg,
not to exceed 900 mg daily) and ethambutol followed by 5
months of moxifloxacin, clofazimine, pyrazinamide and
ethambutol [1]. These recommendations were based on
studies carried out in several countries—mostly inAfrica
[13].

Ideally, shorter MDR-TB regimen should be givento
persons (adults or children) with MDR-TB if they have
not been previously treated with second-linedrugs, and if
additional resistance to pyrazinamide, ethambutol or the
second- line drugs used in the regimen is unlikely.
Therefore in children knowing the drug susceptibility
(DST) result of the source case (if identified) or theentire
DST results of all the first and second line drugs in the
patient’s sampleisimportant when considering the use of
the shorter regimen.

In a study from Mumbai, pre-XDR TB [(MDR-TB
along with resistance to either a fluoroquinolone or an
aminoglycoside (apart from streptomycin)] was the most
common form of drug-resistant tuberculosis with
observed prevalence at 56.8% compared to 29.4% for
MDR-TB in adults [4]. The proportions of patients with
ofloxacin, moxifloxacin and ethionamideresistance were
75.3%, 69.5% and 52.5%, respectively in adults [4]. In

children with drug-resistant tuberculosis, moxifloxacin
resistance was 46%, ofloxacin was 47.6%, ethionamide
resistance was 49.2%, pyrazinamide resistance was 55.6%
and ethambutol resistancewas60.3% [5]. Thereisalsoan
increase in prevalence of pre-XDR TB in children as
compared to MDR-TB [5]. Most of these children would
have resistance to isoniazid, rifampicin, ethambutal,
pyrazinamide, quinolones and ethionamide. Thus the
shortened MDR-TB regimen may provide inadequate
treatment to these patients. Starting this regimen in
children based only on the geneXpert results of
rifampicin-resistance without testing for DST to all the
first and second line drugs would be alogistical mistake,
and may lead to more drug-resistant forms of
tuberculosis, and treatment failures. Treatment of drug-
resistant tuberculosis should be individualized based on

the DST resullts.
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IsVitamin D Deficiency Linked to
Critical 1l1lness?

In recent years, dozen of studies have demonstarted that
the prevalence of vitamin D deficiency (VDD) among
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critically-ill children at admission to pediatric intensive
care unit (PICU) wasin range of 25%-84% [1-5]. Few of
these demonstrated that VDD was associated with
greater severity of illnessand longer PICU stay [1-3].

We read with interest the research article on the topic
by Shah, et al. [5]. Authors demonstrated a high
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prevalence of VDD (83.1%) among 154 critically-ill
children. They noted no differencesin severity of illness
at admission, mortality, and duration of PICU stay among
vitamin D-deficient and non-deficient children. The high
prevalence of VDD in this study cohort could be due to
high prevalence of malnutrition (65.6%) and presence of
chronicillness (55.4%), which directly or indirectly could
have influenced vitamin D status. It could have been
better if authors had included matched controls to
account for the baseline prevalence of VDD in the given
population.

Recently, we demonstrated that the prevalence of
VDD (level <20 ng/mL) among 124 critically-ill children
with sepsis and 338 headlthy controls was 50.8% and
40.2%, respectively (P=0.04) [4]. We also noted that the
severity of illness assessed by PRISM 11l and SOFA
scoreswas not significantly different between caseswith
VDD and those with non-deficient levels of vitamin D,
though the PRISM |11 score was dlightly higher in cases
with VDD. Also, there was a trend toward increased
occurrence of septic shock and MODS, requirement for
catecholamines and mechanical ventilation, devel opment
of healthcare associated infections, and occurrence of
hypocalcemiain cases with VDD; though the difference
was not statistically significant. Whereas Shah, et al. [5]
noted lower mortality, shorter PICU stay, lesser
requirement and duration of mechanical ventilation, and
lesser incidence of ARDS in vitamin D-deficient cases.
Thiswasin contrast to previous studies[1-4]. Shah, et al.
[5] mistakenly mentioned non-vitamin D deficient
children as 19.8% in abstract section, which should be
16.9%.

Larger multicentric studies are needed to determine
theprevalenceof VDD, association of VDD with clinically
important outcomes, and effect of supplementation of
vitamin D incritically-ill children. Till then, itisimportant
for critical carephysiciansto carefully examinetheresults
of available studiesbeforeclinica applicability.

Acknowledgement: Dr Renu Suthar for providing intellectual
inputsand critically reviewing manuscript.

SURESH KUMAR ANGURANA AND * SAVITA VERMAATTRI

Department of Pediatrics, Advanced Pediatrics Centre,

PGIMER, Chandigarh, India.

*attrisavi @yahoo.co.in

REFERENCES

1. Madden K, Feldman HA, Smith EM, Gordon CM, Keisling
SM, SullivanRM, et al. Vitamin D deficiency incriticalyill
children. Pediatrcs. 2012;130:421-8.

2. McNally JD, Menon K, Chakraborty P, Fisher L, Williams
KA, Al-Dirbashi QY, et al. The association of vitamin D

CORRESPONDENCE

status with pediatric critical illness. Pediatrics. 2012;130:
429-36.

3. Ebenezer K, Job V, Antonisamy B, Dawodu A,
Manivachagan MN, Steinhoff M. Serum vitamin D status
and outcome among critically ill children admitted to the
pediatric intensive care unit in south India. Indian J Pediatr.
2015;83:120-5.

4. Ponnarmeni S, Kumar Angurana S, Singhi S, Bansal A,
Dayal D, Kaur R, et al. Vitamin D deficiency incritically ill
children with sepsis. Paediatr Int Child Health. 2016;36:15-
21.

5. Shah SK, Kabra SK, GuptaN, Pai G, LodhaR. Vitamin D
deficiency and parathyroid response in criticaly-ill
children: association with illness severity and clinical
outcomes. |ndian Pediatr. 2016;53:479-84.

AUTHORS REPLY

We thank the authors for the interest in our article [1].
High prevalence of malnutrition and presence of chronic
illness in our study population could have influenced
vitamin D level, and we therefore agree with their
suggestion to include matched control to assess the
baseline prevalence of vitamin D deficiency. We
considered this thought during the process of study
design, but from ethical standpoint, it was difficult to
draw blood samples for vitamin D level aone in
apparently healthy children.

We observed atrend towards lower mortality, shorter
duration of PICU stay, and lesser requirement and
duration of mechanical ventilation in vitamin D-deficient
children compared to that of non-vitamin D deficient.
However, none of these associations reached statistical
significance. Therefore, we were unable to draw a firm
conclusion on the association. We regret the printing
error intheabstract.

Dueto limited studiesin children, and differencesin
the result on association of vitamin D level with clinical
outcomes from various studies, we agree with the
authors' concluding remark on being cautious on
interpretation of the result of studies. We certainly need
trials to determine if vitamin D supplementation is
beneficid incriticaly ill children.
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