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There is a dramatic improvement in the 5-year
survival rate for Acute Lymphoblastic
Leukemia (ALL) in children, which is now
more than 80% in developed countries. Similar

outcomes have also been achieved in India, but only in
few tertiary care centers. A lack of accurate country-wide
epidemiological data makes the exact rate unknown [1,2].
As per the population-based cancer registry (PBCR) of
Bengaluru and Chennai, the cure rate for leukemia is
much lower in India. This can be due to multiple factors
like limited access to adequate treatment, limited
resources, delay in diagnosis, infections and underlying
malnutrition. Deaths during initial phase of treatment is a
major concern, and is one of the main obstacles to
improve survival rates in children with ALL in
developing countries. Most of these deaths are attributed
to the infections and poor tolerance to the treatment. A
much higher proportion of children in developing
countries have malnutrition at the time of diagnosis of
cancers than those from developing countries [3].
Moreover, the proportion of high-risk patients with
advanced disease is more as compared to low-risk
patients.  Advanced cancer state leads to altered
nutritional state with protein and micronutrient
deficiency. The importance of nutrition in children with
cancer is still an underestimated topic within pediatric
oncology. It is recognized that diminished nutritional
status may be a contributing factor for poor immune
function, disturbed drug metabolism leading to drug
toxicities, and adverse clinical outcome [4,5].  Altered
nutritional and inflammatory status has been shown to
correlate with increased risk of severe hematological
toxicity following anticancer therapy [6].

Many studies from developed countries have
evaluated the impact of malnutrition on prognosis and
survival of children with ALL, and it is believed that
malnutrition is a major factor in the survival of such
patients. However, it is necessary to know whether same
association also exists in developing countries, where the

prevalence of malnutrition is high and deaths during
initial phase of treatment is higher [7]. Orgel, et al. [8], in
a cohort of 2008 children with high risk ALL, reported
that extremes of weight (obesity and undernutrition) at
diagnosis resulted in inferior event-free survival. An
earlier study from India [9] showed a higher incidence of
febrile neutropenia in undernourished children with ALL,
and also reported an association of undernutrition and
poor outcome.

In the current issue of Indian Pediatrics, Tandon,
et al. [10] have reinforced the importance of identifying
altered nutritional status in children with ALL. This study
has shown an association of hypoalbuminemia, folate and
vitamin B12 deficiency with increased toxicity leading to
increased number of induction deaths. This study has also
reported a progressive decline in folate levels during
chemotherapy that highlights the need for therapeutic
nutritional interventions. The present study does not
show any direct association of undernutrition and poor
survival, which could be due to different methods of
assessment of nutritional status. The standard parameters
used in assessing nutritional status are often altered in
pediatric oncology patients. Use of corticosteroid and
hydration can mask the undernutrition, thereby negating
weight as an accurate marker of nutritional status. Lack of
clear definitive guidelines for assessing nutritional status
of children with cancers makes it difficult to obtain an
accurate prevalence of malnutrition in this population.
Arm anthropometry has been reported to be a sensitive
measure of nutritional status in children with cancer [11].
Besides, absolute parameters, it is also important to
consider the alterations in body composition in children
with cancer.

Adequate and appropriate nutritional assessment and
intervention is necessary in children with ALL to improve
their quality of life, diminish toxicity, and improve the
survival rate [12]. More studies in children are needed to
develop evidence-based therapeutic interventions for
nutritional complications of cancer and its treatment.
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Vitamin B12 and folic acid are essential for
formation of red blood cells, and are also
believed to prevent disorders of central
nervous system, mood disorders, and dementia

[1].  Nutritional anemia due to vitamin B12 and/or folate
deficiency is generally associated with hyperhomo-
cysteinemia, which has been linked with pregnancy
complications like pre-eclampsia, recurrent pregnancy loss
and intra-uterine growth restriction [2]. A common cause of
vitamin B12 deficiency is poor intake or absorption
mediated by three transport proteins viz haptocorrin (HC),
intrinsic factor (IF) and transcobalamin II (TCII). The
deficiency is more common among vegetarians because
they lack vitamin B12 in their diets [3].  Some of
gastrointestinal diseases, such as Celiac disease or Crohn’s

disease which interfere with food absorption, may also lead
to vitamin B12 deficiency [4]. Several studies from many
parts of India (Bengaluru, Chennai, Delhi, Hyderabad,
Pune, Varanasi) suggest that a large proportion of
individuals (20-40%) are deficient in vitamin B12 and folic
acid, presumably due to adherence to a strict vegetarian
diet. Reports also suggest that polymor-phisms in genes
involved in vitamin B12 absorption also contribute to the
large pool of vitamin B12 deficiency. The National Health
and Nutrition Examination Survey also estimated that 3.2%
of adults over age 50 have a seriously low vitamin B12
level, and up to 20% may have a borderline deficiency.
Large amounts of folic acid can mask the damaging effects
of vitamin B12 deficiency by correcting the megaloblastic
anemia caused by vitamin B12 deficiency [5].
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Vitamin B12 deficiency has also been associated with
dysfunctional immune response leading to increased
susceptibility to infections. The study published in this
issue of Indian Pediatrics [6] has observed the effect of
nutritional parameters, serum albumin, folate and vitamin
B12 levels in children with acute lymphoblastic leukemia
(ALL) on recovery of bone marrow and peripheral blood
counts as well as mortality during induction phase. The
authors observed that a significant decline in folate levels
on serial assays during chemotherapy, and folate-
deficient children had higher risk for delayed marrow
recovery and counts on day 14. Hypo-albuminemia, and
vitamin B12 and folate deficiencies were associated with
toxic deaths during induction phase of ALL. A consistent
and significant decline in serial folate levels during initial
two months of chemotherapy revealed that there could be
an increased demand for folic acid and vitamin B12 in the
presence of ALL, or it may be due to drug and nutrient
interaction, which needs to be further explored. In
multivariate analysis, folate deficiency continued to be a
significant risk factor for incomplete bone marrow
recovery and delayed recovery of counts. As the sample
size is small, no convincing pathophysiology was
established to support these findings.  Further, there are
two areas where vitamin B12 nutrition needs
physiological research in India – first, in terms of its
absorption, and second, in terms of functional indices of
its deficiency.

The road to curing most children with acute
lymphoblastic leukemia (ALL), the most common
childhood cancer, may be the greatest success story in
the history of cancer. The modern therapy for childhood
ALL began in Boston when Dr. Sidney Farber, a
pathologist at the Children’s Hospital, developed an
interest in childhood leukemia. Farber wondered whether
folic acid would also cure ALL because it too featured
immature blood cells and anemia. He tried it in some
children, but it failed. He then reasoned that folic acid
may have stimulated the growth of leukemia cells as well
as normal cells and instead tried to block that stimulation
with an antagonist of folic acid, aminopterin.
Methotrexate (MTX) is an anti-cancer and antifolate drug
that inhibits cell division by reducing intracellular
amounts of reduced tetrahydrofolates. Experimental data
have shown that increased folate concentrations
intracellularly inhibit MTX metabolism and toxicity. It
was concluded that folic acid supplements of 75-200 μg/
day affect the proliferative capacity of the bone marrow.
Sadananda, et al. [7] reported that folate levels were
significantly high among ALL patients as compared to
normal children. Although individually vitamin B12 and
homocysteine were not significantly different between

ALL and normals, the combined effect of all three
parameters was significantly different. Thus, in the given
context of public health significance; a comprehensive
epidemiological and genetic study is necessary to
understand the burden of vitamin B12 deficiency across
the diverse geographical regions of the country. The
authors also reported that the effect of undernutrition was
not seen on the prognosis with ALL chemotherapy, which
could be due to high prevalence of undernutrition (66%)
among the studied population. Generally, high
micronutrient deficiencies are a common phenomenon in
all the children with high undernutrition [8]. Furthermore,
the quality of the evidence is weak overall because most
studies to date were cross-sectional, and established
temporal relationship between vitamin B12 and folic
acid, and ALL. Therefore, early detection and treatment
is important. The studies should aim to assess the burden
of vitamin B12 deficiency throughout the country vis-à-
vis deficiency of the two other micronutrients, folate and
iron.
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One-third of the annual 4 million neonatal
deaths occurring worldwide are associated
with infections [1,2]. In countries with high
neonatal mortality (>45 per 1000 births),

50% of these deaths are attributed to infections [2]. India
contributes to one-fifth of the total live births and 27% of
global newborn mortality [3]. Essential maternal and
newborn care interventions such as clean delivery,
hygienic cord care, thermal care and breastfeeding can
reduce infection-related neonatal deaths by 20–50%
[4,5]. Simultaneously, it is prudent to escalate all
measures to decrease health care-associated infections
(HCAI) or ‘nosocomial’ infections. Proper hand washing
by personnel handling neonates is a simple and effective
intervention to prevent HCAI. However, it requires staff
accountability and behavioral change. Strict adherence to
hand hygiene practices in neonatal intensive care unit
(NICU) has the potential to reduce the duration of
hospital stay, long-term morbidity, emergence of multi-
resistant organisms, cost of medical care and unnecessary
deaths associated with HCAI. The rationale for hand
washing is to reduce transient and resident micro-flora,
and there is substantial evidence for the same. Better
adherence to hand hygiene guidelines and policies has
been shown to reduce the HCAI rate by as much as 40%
[6,7].

The basic requirements for reducing HCAI in NICU
would include continuous water supply, soap, elbow- or
foot-operated taps, strict hand washing, avoiding
overcrowding, acceptable nurse-to-patient ratio,
sufficient disposables, rational antibiotic policy, and
good housekeeping and asepsis routines.  One should
wash hands for at least 2 minutes following the six steps
of hand washing allotting at least 20 seconds for each
step. The six steps should cover the following in
sequence: palms and fingers and web spaces, back of
hands, fingers and knuckles, thumbs, finger tips and
wrists and forearm upto elbow [8]. A hand rub may not be
a substitute for hand washing before entering the NICU.
The “My 5 Moments for Hand Hygiene” approach
outlines the key moments which are applicable to the
NICU setting also. This approach recommends hand
washing before touching a patient, before clean/aseptic
procedures, after body fluid exposure/risk, after touching
a patient, and after touching patient surroundings [9].
Annual global campaign by WHO “Save lives: clean your

hands” also emphasizes the need to improve and sustain
hand hygiene practices of health-care workers at the right
time, and in the right way, to help reduce the spread of
potentially life-threatening HCAI.

In a video surveillance audit of hand washing
practices in a 26-bedded level III Neonatal Intensive Care
Unit (NICU) from Gujarat, reported in this issue of
Indian Pediatrics, the authors observed that among 1081
video recordings, 403 (37.3%) were excellent, 521
(48.2%) were acceptable and 157 (14.5%) were
unacceptable [10]. About one in seven hand washing
procedure was unacceptable, and these unacceptable
procedures were more common during night hours and
among parents [10]. Though this descriptive data appears
preliminary, it probably reflects the state of hand hygiene
compliance in most of the NICUs across the country, and
calls for similar audits in all health care settings. It is to be
noted that despite the fact that the participants were aware
of the video surveillance, the compliance was not 100%.
In case, the same video recordings had been done without
the participants’ knowledge, we would probably get the
true picture. Moreover, the video recordings can be
shared with all the participants as a feedback, and this
could in fact serve as a good training tool to enhance the
compliance for strict hand hygiene in NICU. In the long
run, even a dummy camera at the site of hand washing can
make most of the healthcare workers adhere to strict hand
hygiene. This report also reiterates the importance of
ensuring good hand hygiene practices among all
caregivers, especially parents. The limitations of the
study, as stated by the authors, were: short duration, not
observing health care personnel behavior change after the
initial hand wash and not correlating the healthcare-
associated infections during the study period.

Hand hygiene is indispensable for ensuring neonatal
safety and should occur in a timely and effective manner
in NICU. Low compliance with hand hygiene and poor
antisepsis at birth and in the first week of life can increase
the risk of deadly but preventable infections.  Hand
hygiene in NICU can be improved by removing the
barriers and actively promoting compliance. Enhancing
compliance can be achieved by training of personnel,
provision of appropriate hand wash facilities, placing
hand-rub dispensers at the appropriate sites, and by
physicians setting a good example for others. It will be
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better if NICU personnel develop obsessive compulsion
for frequent hand washing rather than frequently chasing
nosocomial bugs with newer antibiotics.
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