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From the Editor’s Desk
Dear members,

We are all keenly looking forward to our Biennial Meeting, ISPAE 2017, in Coimbatore, in
November. Dr Raghupathy and Dr Ahila have put together an exciting program (details on
38-39 of this newsletter). | am sure you would have registered for it by now. If not, please
click on this link to register.

This new issue of CAPENEWS brings you three interesting mini-reviews on various
aspects of endocrine disorders in children. In the first mini-review Dr Ashok has briefly
discussed the effects of exposure to endocrine disrupting chemicals in early life. In the
second mini-review, | have discussed a new rule | have proposed recently to describe the
characteristics of pheochromocytoma/paraganglioma in children. In the second mini-
review | have discussed the expanding spectrum of genetics of familial
hyperaldosteronism.

The issue also includes a few interesting case reports - of a child with VDDR type 1
with rare presentation, G6PD deficiency in a diabetic child, and two children with septo-
optic dysplasia.

| am sure all those interested in pediatric endocrinology will find this issue useful.
| thank all my team members, Dr Sachin Mittal, Dr Sweta Budyal, Dr Tushar Godbole and
Dr Vani HN for their active participation in designing this issue and for their valuable
contributions. My special thanks to Dr Anju Virmani, for her whole hearted efforts to
make this issue a fantastic one.

Dr Vijaya Sarathi, Editor, CAPENEWS

ISPAE Biennial Meeting 2017: Coimbatore, Tamil Nadu,

Nov- Dec 2017

Organizing Chairperson: Dr P Raghupathy, drp.raghupathy@gmail.com
Organizing Secretary: Dr Ahila Ayyavoo, ahila.ayyavoo@gmail.com

We proudly announce the 44" Annual ISPAD meeting, ISPAD 2018, will be held in
Hyderabad, India, from Thursday 11" to Sunday 14™ October 2018, in association with
ISPAE. This will also be the ISPAE midterm meeting. Please see page no 40.

This is therefore the best time to become an ISPAD member. Membership runs from 1st
July to 30th June, and the discounted 3 year membership for us in India (LMIC) is just $
240, i.e. just S 80/year. Membership allows discounted rates for attending the 43"
Annual ISPAD Conference, ISPAD 2017 in Innsbruck, Austria (18-21 October), and of
course ISPAD 2018. Just click on ispad.org. In case of problems, please contact Dr Anju
Virmani, virmani.anju@gmail.com

ESICON 2017, Thiruvananthapuram, Kerala on 13-15" October 2017. For Registration
Form: http://www.esicon2017.com/wp-content/uploads/2017/01/Esicon2017 form.pdf
For Online Registration: http://www.esicon2017.com/online/

For More Details Log On: http://www.esicon2017.com/




Hearty Welcome to New ISPAE Members

Akansha Parikh (Bengaluru) Nithya T (Thrissur)

Aiswarya Yalamanchi (Bengaluru) Poorvi Agrawal (Mumbai)

Alpesh Goyal (Delhi) Rajkumar Goyal (Jaipur)

Amit Satapathy (Bhuvaneshwar) Rakhi Malhotra (Delhi)

Chetankumar Dave (Kanpur) Rini Shah (Mumbai)

Darshana Thakur (Thane) Sadishkumar Kamalanathan (Pondicherry)
Deepak Chand Gupta (Meerut) Sai Krishna Chaitanya P (Tirupathy)
Gayatri Ghanekar (Mumbai) Saqib Khan (Meerut)

Kishore Baske (Bengaluru) Varuna Vyas (Jodhpur)

Neha Agarwal (Kanpur) Yeshiwas Sewagegn (Egypt)

Nikhil Lohiya (Pune)

Effects of Exposure to Endocrine Disrupting Chemicals in Early Life

Ashok Venkatanarasu, Assistant Professor; V Suresh, Professor; Alok Sachan, Professor
and Head; Department of Endocrinology and Metabolism, Sri Venkateswara Institute of
Medical Sciences (SVIMS), Tirupati, Andhra Pradesh, India.

Introduction:

There is growing evidence and interest in the threat posed by Endocrine Disrupting
Chemicals (EDC) to the health of the general population. These EDC are naturally occurring
or synthetic products in the environment that are associated with endocrine disorders. Just
as exposure in fetal life to stressors such as maternal smoking, alcohol, diabetes mellitus,
etc., can produce adverse lifelong consequences postnatally in the offspring, similarly,
early exposure (neonatal period, infancy) to EDC can cause health problems in individuals.

WHAT ARE EDC?

The United State Environmental Protection Agency defined an EDC as “an exogenous agent
that interferes with synthesis, secretion, transport, metabolism, binding action, or
elimination of natural blood-borne hormones that are present in the body and are
responsible for homeostasis, reproduction, and developmental processes.” How do they
act? Initially it was proposed that these EDC can act through nuclear steroid receptors, but
further research revealed that they can act even through non-nuclear receptors
(membrane estrogen receptors), nonsteroid receptors (e.g. neurotransmitter receptors
such as the norepinephrine receptor, dopamine receptor and serotonin receptor), and
orphan receptors [e.g. aryl hydrocarbon receptor (AhR)].




There are several important
aspects of EDC effects, as
shown in figure 1, a critical
one being age at exposure.
Exposure to EDC in fetal life
leads to development of
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Figure 1: Important aspects of EDC effects

methylation and histone acetylation, and can, therefore, be transmitted via the germline
from the exposed individual to the offspring, and even subsequent generations. These EDC
may follow non-traditional dose responses, for example, significant clinical effects due to a
small dose, or a U curve or inverted U curve response.

EDC are either synthetic or natural compounds and are highly heterogeneous. They include
plastics [bisphenol A (BPA)], plasticizers (phthalates), synthetic industrial solvents/
lubricants and their by-products (polybrominated biphenyls (PBBs), polychlorinated
biphenyls (PCBs), dioxins), fungicides (vinclozolin), pesticides [methoxychlor, chlorpyrifos,
dichlorodiphenyltrichloroethane (DDT), dichlorodiphenyldichloroethane (DDD)], and
pharmaceutical agents [diethylstilbestrol (DES)]. Few naturally occurring chemicals (e.g.
phytoestrogens, including genistein and coumestrol) are also well known as EDC.

EFFECTS OF EXPOSURE TO ENDOCRINE DISRUPTORS IN EARLY LIFE

Exposure to EDC in early life (fetal life, infancy and childhood) may severely affect the
neuroendocrine system, which in turn may affect growth, development, metabolism,
appetite, adipogenesis and glucose homeostasis. It may also lead to future development of
obesity, cardiometabolic dysfunction and dyslipidemia. Early exposure of EDC also has an
effect on neuronal development, which can lead to development of autism, impaired
memory, impulsive behaviour and attention deficit hyperactive disorders (ADHD).

Toxicokinetics may be different in early life: the lower levels of Cytochrome P450 enzymes
may result in decreased degradation of toxic compounds, thereby increasing circulating
and tissue concentration of EDC when compared to adults, for a given dose. In addition,
EDC may synergistically or additively affect early neurodevelopmental processes, with
more secondary consequences compared to adults, who have already completed their
developmental process.

Exposure to EDC might also push the fetus or infant towards a ‘thrifty phenotype’, which
efficiently stores excess calories in the postnatal period even with abundant calories and
reduced physical activity. This phenotype would put individuals at risk of developing insulin
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resistance and cardiometabolic disorders. The concept that many diseases in adults have
origin in fetal life, called the ‘developmental origins of health and disease’ (DOHaD), tells us
that early life exposures to environmental chemicals or poor nutrition can alter
developmental processes in ways that lead to disease and/ or altered function in later life.
Organisms are particularly susceptible to environmental chemicals in early life because of
poor development /functioning of protective mechanisms.

EFFECTS OF EDC EXPOSURE IN EARLY LIFE

Cigarette smoke: There is evidence to suggest that maternal smoking is associated with
increased risk of low birth weight (LBW), and later obesity or overweight, in the offspring.

Polycyclic aromatic hydrocarbons (PAHs): These chemicals usually occur in coal, oil, and
tar products, and also as by-products from fuel burning. Animal and human studies
revealed that exposure to PAH in pregnancy results in LBW, and later obesity.

Bisphenol A: It is a widely used chemical in the plastic industry, used in food containers,
baby bottles, and reusable water bottles. Bisphenol A (BPA) binds to estrogen receptors to
activate both nuclear and non-nuclear components. Some human cross-sectional studies
showed that early life exposure is associated with increased weight in later life, but these
observations do not address the temporality and causality of the obesity in exposed
individuals. In animal studies it was found that exposure to BPA leads to altered
proliferation of neuronal progenitor cells and neurogenesis, and also affects the
hypothalamic circuits, which leads to hyperphagia, and subsequent weight gain. It was also
shown to bind to the thyroid hormone receptor and antagonize its activation.

Tributyltin: It is used as a fungicide and also as a heat stabilizer in polyvinyl chloride. This is
also an obesogenic agent. It causes activation of peroxisome proliferator-activated
receptor y (PPAR-y), which results in increased fat cell differentiation (figure 2). Mice
studies revealed that exposure to these compounds during pregnancy resulted in future
development of obesity, which is also transmissible to future generations.

Favors formation
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Figure 2: Mechanisms by which EDCs cause obesity

Polybrominated biphenyls and polybrominated diphenyl ethers: These chemicals are
used as flame retards in a variety of materials such as electronics, construction materials,
furniture etc. Basically they activate PPAR-y, which results in adipogenesis. Prenatal and/
or childhood exposure leads to LBW, and altered thyroid function, by displacing T4 from
the serum thyroid binding protein transthyretin, and by binding to the thyroid hormone



receptor. These compounds have also been linked to occurrence of early puberty, glucose
intolerance and cardiac disorders.

Phthalates: These are derivatives of phthalic acid, used as flexibility imparting agents in the
production of plastics, and as carriers in the cosmetic industry. These compounds also
activate PPAR-y. Prenatal and neonatal exposure to diethylhexylphthalate in pregnant mice
lead to increased weight gain in the offspring. Degradation of phthalates by gram-negative
bacteria results in the formation of dihydroxybenzoic acid (DHBA), known to possess anti-
thyroid properties.

Polychlorinated biphenyls (PCB) and Polybrominated biphenyls (PBB): These are major
components of organic pollutants, widely used in electric transformers, capacitors, and
heat transformers. Exposure to these chemicals is ubiquitous, due to improper disposal
and bioaccumulation. The NHANES 1999-2002 data reported that there is an association
between obesity and detectable levels of persistent organic pollutants. Several other
studies have also reported that early life exposure to these compounds may be responsible
for childhood obesity.

Perfluorinated chemicals: Perfluorooctanoic acid and perfluorooctane sulphonate repel
grease and oil, and are components of lubricants, nonstick coatings and stain-resistant
compounds. These compounds are known to activate PPAR-y, thereby increasing adipocyte
differentiation and development of obesity, though human studies regarding the impact of
prenatal exposure are not conclusive. These compounds may also affect neuronal
development with early life exposure.

DDT: This is highly lipophilic and can accumulate in the food chain and in adipose tissue,
with several adverse consequences. Animal studies have shown that early life exposure to
DDT may cause nipple retention, hypospadias, cryptorchidism, small penis size, reduced
weight of accessory sex organs, increased apoptosis of germ cells in testes, and reduced
anogenital distance. Environmentally relevant doses of DDT cause reduced energy
expenditure and impaired thermogenesis. DDT may act as an obesogenic/ diabetogenic
agent in exposed individuals. DDT and its metabolites have been associated with testicular,
endometrial and pancreatic cancers.

Fungicides: Fungicides like vinclozolin, procymidone and prochloraz showed several
adverse effects in animals exposed in early life. Prenatal exposure to vinclozolin in rodents
has also been shown to cause germ cell death and diseases of the prostate. In females,
vinclozolin exposure caused more ovarian cysts and a reduced number of oocytes and
primary follicles. Some of the effects of vinclozolin may be transgenerational, causing
hypospadias, undescended testes, delayed puberty and prostate disease among
subsequent generations.

Pesticides: Exposure to these chemicals is becoming more common due to increased usage
in agriculture. Organochloride pesticide usage is associated with increased prevalence of
type 2 diabetes, shown in both animal and human studies.

Diethylstilbestrol (DES): Exposure of pregnant women to DES in resulted in a 40-fold rise in
the occurrence of vaginal adenocarcinoma in female off-springs and increased the risk of
cryptorchidism, micropenis and epidydimal cysts in male off-springs. Various effects of EDC
exposure during early life are summarised in figure 3.
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Figure 3: Effects of EDC exposure in early life

It is difficult to get incriminating evidence against EDCs because of slow accumulation and
universal presence of EDCs, long time-gap between exposure to EDC and outcome and
presence of other confounding factors.

Most of the animal studies are observational. In future, large multicenter, randomized and
case control prospective studies may give a better idea about causality in disease
occurrence.

In summary, available data suggests that the possibility of a health threat by EDCs. In
exposed individuals, they may affect neurodevelopment, be responsible for future
development of obesity and diabetes, and affect other hormonal functions, resulting in
altered thyroid or gonadal function, and growth disorders. However, with most EDCs, good
evidence data base for adverse consequences of early life exposure is still lacking in
humans.

For further reading...

1) Braun JM. Early-life exposure to EDCs: role in childhood obesity and neurodevelopment. Nat
Rev Endocrinol 2017;13:161-173.

2) Diamanti-Kandarakis E, Bourguignon JP, Giudice LC, et al. Endocrine-Disrupting Chemicals: An
Endocrine Society Scientific Statement. Endocr Rev 2009;30:293-342

3) Gore AC, Chappell VA, Fenton SE, et al. EDC-2: The Endocrine Society’s Second Scientific
Statement on Endocrine-Disrupting Chemicals. Endocr Rev 2015;36:E1-E150.

4) Heindel JJ, Newbold R, Schug TT. Endocrine disruptors and obesity. Nat Rev Endocrinol
2015;11:653-661.



The 10-90% rule: a new Rule to describe Characteristics of Pediatric
Pheochromocytoma/ Paraganglioma

Vijaya Sarathi, Associate Professor, Department of Endocrinology, Vydehi Institute of
Medical Sciences and Research Center, Bengaluru, Karnataka, India

Introduction

The “rule of 10” used to describe pheochromocytoma/paragangliomas (PCC/PGLs) is a
good example of axioms that medical students often learn to remember the key
characteristics of a disorder. The rule of 10 used to describe PCC/PGLs is as follows: 10%
are extra-adrenal, and of those, 10% are extra-abdominal; 10% are malignant; 10% are
found in children; 10% of patients are normotensive; and 10% are hereditary [1]. However,
at the beginning of the 21° century, the 10% rule was dashed by a study from Neumann et
al., which reported germline mutation in 24% of apparently sporadic PCC/PGL patients [2].
This study heralded the death of an axiom, as it was aptly called [1]. Data on
characteristics, especially of germline mutations in patients with pediatric PCC/PGL were
greatly limited till 2013 [3-5]. Thereafter, few studies have reported genotype and
phenotype characteristics of PCC/PGL in pediatric cohorts. From these, it was appreciated
that characteristics of pediatric PCC/PGL follow a pattern [3-5]. Hence, we have reviewed
the available literature to verify this, the bulk of the data being derived from four studies
with a sample size of more than 35. These are the pediatric PCC/PGL cohorts from the
National Institute of Health, USA, European-American Pheochormocytoma Paraganglioma
Registry (EAPPR), Spain and Russia [3-6]. We have compared the data from the current
review with that of two previous reviews by Stackpole et al and Ross et al [7,8].

Proportion of children in pheochromocytoma/paragangliomas cohorts: According to the
“10% rule,” 10% of PC/PGL occur in children. In the current review pediatric PCC/PGL cases
accounted 8.86% of the total PCC/PGL cohort, suggesting that this component of “10%
rule” remains unchanged.

Age at diagnosis: In the review by Stackpole et al.,[7] in which children up to 15 years were
included, the mean age of the pediatric PCC/PGL patients was 10.18 years. Referring to this
review, the average age of PCC/PGL in children has been classically described as 11 years
[8]. However, in the recent larger pediatric cohorts, which included children up to 17-18
years, the mean or median age is between 12 and 14 years, suggesting the average age of
children with PCC/PGL is 13 years.

Proportion of boys: Classically, it has been described that ratio of boys to girls in pediatric
PCC/PGL cohorts is 2:1 [8], mainly derived from the review by Stackpole et al. where
children younger than 15 years were included [7]. The overall proportion of boys in the
recently published cohorts (children up to 18 years included) is 61.94% [3-5].

Hypertension: According to the 10% rule, 10% of PCC/PGL patients are normotensive. In
older studies, 95-100% of pediatric PPGL patients had hypertension. However, cohorts
characterized by greater proportion of extra-adrenal PGL, such as Pham et al. (64%) and
Babic et al. (37%), have reported hypertension in a smaller number of patients [3,9]. In the
latter study, a larger proportion of patients identified during family screening (40%) might
have also contributed for the lower prevalence of hypertension. With increasing availability
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