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hepcidin levels in BTM [7,8]. In contrary, higher hepcidin
levels in BTM group was observed in few other studies [3-
5,9]. Probably several factors influence the production of
hepcidin such as time of transfusion, iron chelation, and
amount of iron overload [5]. Before transfusion, the active
erythropoietic activity suppresses hepcidin. After
transfusion, ineffective erythropoiesis partly eases,
resulting in increase in hepcidin levels [6,10]. Hepcidin
level estimation has been shown to be useful to identify
the patients at higher risk of iron toxicity [6,7] and the
degree of iron overload [3,4].

The current study showed no significant correlation
between hepcidin and ferritin levels in BTM children
which is similar to the previous studies [1,7,9]. Hepcidin/
ferritin ratio can be used as marker of iron overload and it is
an index of appropriateness of hepcidin expression relative
to the degree of iron loading and should be approximately
one in controls [1,10]. In our study hepcidin/ferritin ratio
was significantly decreased in BTM group compared to
controls. Similar observations was found in other studies
also [1,9].

To conclude, there is no significant correlation
between hepcidin and ferritin levels in thalassemia
major. Hepcidin/ferritin ratio in thalassemia major is very
low, indicating hepcidin levels are not increased
proportionately to the degree of iron load.
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Autism Spectrum Disorders and
Celiac Disease: Is there an
Association?

We included 150 children aged 2-12 years with Autism Spectrum
Disorders and normal serum total IgA levels, and screened them
for celiac disease using anti-tissue transglutaminase IgA levels.
All the children were screen negative, suggesting lack of
positive association between Autism Spectrum Disorders and
Celiac disease.
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Environmental factors such as toxin exposure,
intrauterine exposure to certain teratogenic
drugs, perinatal factors and parental
autoimmunity are being proposed as possible

contributing factors in the etiology of autism spectrum
disorders (ASD) [1,2]. In cognisance with reports of
increased gut permeability and high rates of
gastrointestinal symptoms noted in children with ASD,
celiac disease has also been proposed as a possible
etiological factor [3]. Despite inconclusive evidence, many
children with ASD are being advised Gluten-free diet.  This
study was undertaken to elucidate any association
between ASD and celiac disease.
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This cross-sectional study was conducted at a child
development center in Northern India in the year 2016-17.
Children aged 2-12 years diagnosed with ASD as per
DSM-5 criteria were included. Severity of symptoms of
ASD was graded as per Childhood Autism Rating Scale
[4], and developmental level was graded as per
Developmental Profile-3 Manual [5]. Children on gluten-
free diet for <1 month or those diagnosed with
autoimmune disorders were excluded. After informed
consent, history of gastrointestinal symptoms was
elicited and pertinent psychological assessments were
done. Blood sample (2 mL) was drawn from all participants
for estimation of anti-tissue transglutaminase IgA (Anti-
TTG–IgA) levels for screening for celiac disease, and
serum total IgA levels to exclude IgA deficiency. Anti
TTG–IgA was measured using ELISA (Autostat II, Hycor
Biomedical, USA). The Upper limit of Normal (ULN) was 7
IU/mL. Serum total IgA was measured using Nephstar
Immunoglobulin A (IgA) kit in which tat principle-
Immunonephilimetry was applied. Children with low total
IgA levels were excluded. Children with raised level of anti
TTG-IgA were planned to be tested for HLA-DQ2/DQ8 by
PCR and subjected to endoscopic duodenal biopsy. Data
were analyzed using SPSS version 23.

A convenience sample of 155 children with ASD was
screened. Children with low serum total IgA levels were
excluded. The socio-demographic and psychological
profile of the study population is shown in Table I.
Gastrointestinal symptoms were present in 51 (34%) cases.
Recurrent abdominal pain was the most frequent complaint
(16.6%), followed by constipation (12.6%),   chronic/
recurrent diarrhoea (8%), abdominal distension (2%),
weight loss (1.3%), and anorexia (1.3%).  All the children
had anti-TTG levels below the ULN; hence, all were screen
negative and no further diagnostic testing in form of
duodenal biopsy or HLA evaluation was required.

Two studies from Italy have reported prevalence of
celiac disease of around 3% in children with ASD as
compared to approximately 1% in the general population
[6,7]. Majority of other studies have refuted such
association. The limitation of present study was inability
to perform anti-gliadin antibodies [8,9]. Some researchers
consider ASD to be a manifestation of Non-Celiac Gluten
Sensitivity (NCGS) [10], which is a poorly defined entity in
which neuro-psychiatric symptoms are triggered by
gluten ingestion, in the absence of celiac-specific
antibodies or classical villous atrophy on duodenal
biopsy, with variable presence of first generation IgA Anti-
gliadin antibodies (AGA).

To conclude, there does not seem to be any
association between ASD and celiac disease, and there is

no rationale for routine screening for celiac disease in
ASD. Further studies are warranted to evaluate
association of NCGS with ASD and any role of gluten-free
diet in such patients.
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TABLE I SOCIO-DEMOGRAPHIC AND PSYCHOLOGICAL PROFILE
OF THE STUDY CHILDREN (N=150)

Characteristics n (%), N=150

Age (mo)* 65 (25)
Gender; n (%) 117 (78)
Socioeconomic status
Upper 25 (16.7)
Middle 95 (63.3)
Lower 30 (20.0)
Childhood Autism rating scale severity level
Minimal or no symptoms (score 15-29) 3 (2)
Mild to moderate autism (30-36) 112 (74.6)
Severe autism(>37) 35 (23.3)
Developmental level#

Average (85-115) 8 (5.3)
Below average (70-84) 15 (10.0)
Delayed (<70) 127 (84.6)
#Based on Developmental Profile-3 [5]; Values in n (%) except
*mean (SD).
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Continuous Temperature
Monitoring Using Bluetooth-
enabled Thermometer in Neonates
We aimed to compare continuous temperature-monitoring using
Bluetooth-enabled thermometer (BET) and intermittent monitoring
by digital thermometer (DT) in neonates. Continuous monitoring
using BET identified 377 episodes of hypo/hyperthermias in 90
baby-days; 316 (83.8%) episodes were confirmed by DT and 61
(16.2%) were false alarms. Five episodes were missed by BET.
The agreement between digital thermometer and BET was good.
Continuous temperature monitoring helps in early identification of
hypo/hyperthermia in neonates.

Keywords: Diagnosis, Hypothermia, Thermometry.
Trial Registration: CTRI/2016/04/006817

The incidence of neonatal hypothermia continues
to be high; 32-88% in hospital-based studies
and 11-92% in community-based studies [1].
Temperature monitoring outside the intensive

care setting is either not done or done at infrequent
intervals. Continuous temperature monitoring using a
Bluetooth-enabled thermometer (BET) may aid in early
detection of hypo- or hyper-thermia and timely
intervention in such infants. We aimed to compare
continuous temperature monitoring using BET to
intermittent monitoring by digital thermometer (DT) in
neonates.

The study was done in the postnatal ward in a tertiary-
care hospital in India during June-August 2017.
Institutional Ethics Committee approval was obtained and
informed written consent was taken from one of the
parents.

We used 98.6 Fever Watch (Helyxon Health Care
Private Limited) for continuous monitoring. It consists of

an insulated thermistor with Bluetooth connectivity [2].
The thermistor was connected to an iPod (Apple Inc) kept
within 30m via Bluetooth, which in turn was connected to
physician’s smartphone via Internet.

BET thermistor was attached to baby’s skin in right
hypochondrium using a transparent film dressing. BET
measured baby’s temperature every minute, which was
displayed in the iPod. When the temperature was
abnormal (<36.5 or >37.5ºC) the iPod gave an alarm. The
nurse would check baby’s temperature using DT and take
appropriate measures. If hypo/hyper-thermia persisted for
15 minutes, an alert was escalated in the physician’s
mobile, who would examine the baby and plan further
management.

Intermittent monitoring of axillary temperature using
DT was done once in 4 hours. Environmental temperature
was in the range of 29-38ºC during the study period.
Kangaroo mother care was given for a minimum of 4 hours
per day in low birth weight (LBW) infants during the
study. Babies were clothed and wrapped in cotton or
woolen clothes, as appropriate. A difference of <0.5ºC
between the DT and BET measurement was set a priori as
the acceptable margin.

We recruited 30 term infants with mean (SD)
birthweight of 2838 (418) grams and median (IQR)
postnatal age of 3 (0.5, 4) days; 15 late preterm infants with
birthweight of 2087 (464) grams and postnatal age of 4 (4,
5) days; and 15 preterm infants with mean (SD) gestational
age of 31+4 (1+6) weeks, birthweight of 1685 (511) grams
and postnatal age of 15 (9, 22) days. Duration of recording
was 24 hours for term and 48 hours for preterm infants.

Continuous temperature monitoring using BET
identified 377 episodes of hypo/hyperthermia in 90 baby-
days, of which 316 (83.8%) episodes were confirmed by DT
and 61 (16.2%) did not match with DT measurement and


