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Functional Nausea, Gut, Brain, or Both? L)

he gut-brain pathways for nausea, distinct from those

for vomiting, involve the convergence of the central

and autonomic nervous system, endocrine, and gastro-
intestinal systems."” Although vomiting is mediated through
the brainstem and considered a motor
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with nausea can have either normal or delayed gastric
emptying; thus, scintigraphy has limited clinical usefulness.
They report some benefit for the head-up tilt testing to
diagnose postural orthostatic tachycardia syndrome or

orthostatic hypotension in patients with

response, nausea has sensory, cognitive, See related article, p 103 high clinical suspicion and recommend it
H

psychological, and homeostatic influences

that trigger a response from the limbic system.” The func-
tional brain network for nausea is wide and the morphology
of the subcortex (amygdala, caudate, and putamen) has been
associated with the severity of nausea.” Various signals like vi-
sual, vestibular, auditory, gustatory, olfactory, orthostatic,
visceral, somatosensory, and proprioceptive can stimulate
nausea.

Nausea, an accompanying symptom in about two-thirds of
childhood functional abdominal pain disorders, is associated
with impaired functioning and worse gastrointestinal
and psychosomatic symptoms that can progress to
adulthood.”® Chronic nausea has often been an overlooked
symptom. The Rome 4 criteria recognized functional nausea
as a separate entity. These include at least 2 months of (1)
predominant symptom of bothersome nausea at least twice
per week, and most of the time is not related to meals, (2)
not consistently associated with vomiting, and (3) after
appropriate evaluation, nausea cannot be fully explained by
another medical condition.”

In this volume of The Journal, Tarbell et al report their
comprehensive review of the comorbidities and the
diagnostic workup involved in patients with functional
nausea.'’ They have combined prospective and retrospective
approaches utilizing specific questionnaires and review of the
electronic medical records. There has been an evolving
interest in functional gastrointestinal disorders, joint hyper-
mobility, and orthostatic intolerance.'''” The authors have
previously published the relationship between orthostatic
intolerance and chronic nausea.'”'” In the present report,
they find high rates of abdominal pain and vomiting, and a
plethora of extraintestinal symptoms, including headache,
orthostatic intolerance, hypermobility, fatigue, disturbed
sleep, allergies, and anxiety. The somatic associations
described are similar to those described in the previous liter-
ature on nausea in functional abdominal pain disorders.” The
authors have mapped out the breadth of these overlapping
conditions, emphasizing the need for a multidisciplinary
treatment approach.

The authors have attempted a thorough exploration of the
diagnostic workup involved in functional nausea. They find a
low yield for endoscopic, radiologic, and surgical interven-
tions to establish a clear etiology for nausea. This finding
may be in part because the pathophysiology of nausea is
not fully elucidated and the current tests have limitations
in providing management guidance. For example, patients

as an adjunct if needed. The clinical signifi-
cance of autonomic testing remains unclear, because it has
not been validated for nausea and there is a lack of data on
healthy subjects. In addition, there are discrepancies in insti-
tutional testing protocols and there is a need for standardiza-
tion through rigorous scientific studies.

Inadequate value-based care has become an ongoing
concern and millions of healthcare dollars are spent on
avoidable studies and procedures, especially for functional
gastrointestinal disorders.”'® There is a tendency to focus
on elaborate gastrointestinal evaluations with little attention
to the comorbidities accompanying nausea. The authors
deliver an important message encouraging the diagnostic
clinician to expand their outlook toward nausea beyond
the gastroenterology toolbox and reduce the healthcare cost
burden as well as risk to patients from extensive investiga-
tions.

Nausea may have deeper ramifications than those
currently known that encompass multifaceted mechanisms.
The authors have made a great start to unravel the complex-
ities of functional nausea. The overlay of dysautonomia,
postconcussive symptoms, vagal nerve insufficiency, and
circadian rhythm disturbances remains obscure. The role of
the microbiome, neuroimmune, and hormonal regulation
is yet to be explored. It would be prudent to direct future
studies to identify the different phenotypes of nausea so
that treatments like pharmacotherapy, psychological inter-
ventions, and neuromodulation can be tailored to individual
populations. ®

Neha R. Santucci, MD

Department of Pediatrics

University of Cincinnati

College of Medicine

Pediatric Gastroenterology, Hepatology and Nutrition
Cincinnati Children’s Hospital Medical Center
Cincinnati, Ohio

Reprint requests: Neha R. Santucci, MD, Cincinnati Children’s Hospital Medical
Center, Suite T8.382, Pediatric Gastroenterology, 3333 Burnet Ave, OH 45229.
E-mail: nehasantucci@gmail.com; neha.santucci@cchmc.org

The author declares no conflicts of interest.

0022-3476/$ - see front matter. © 2020 Elsevier Inc. All rights reserved.
https://doi.org/10.1016/j.jpeds.2020.05.032


mailto:nehasantucci@gmail.com
mailto:neha.santucci@cchmc.org
https://doi.org/10.1016/j.jpeds.2020.05.032
http://crossmark.crossref.org/dialog/?doi=10.1016/j.jpeds.2020.05.032&domain=pdf

References

1. Kovacic K, Di Lorenzo C. Functional Nausea in Children. J Pediatr
Gastroenterol Nutr 2016;62:365-71.

2. Ruffle JK, Patel A, Giampietro V, Howard MA, Sanger GJ, Andrews PLR,
et al. Functional brain networks and neuroanatomy underpinning
nausea severity can predict nausea susceptibility using machine learning.
J Physiol 2019;597:1517-29.

3. Balaban CD, Yates B]. What is nausea? A historical analysis of changing
views. Auton Neurosci 2017;202:5-17.

4. Kovacic K, Kapavarapu PK, Sood MR, Li BUK, Nugent M, Simpson P,
et al. Nausea exacerbates symptom burden, quality of life, and
functioning in adolescents with functional abdominal pain disorders.
Neurogastroenterol Motil 2019;31:e13595.

5. Kovacic K, Williams S, Li BUK, Chelimsky G, Miranda A. High preva-
lence of nausea in children with pain-associated functional gastrointes-
tinal disorders: are Rome criteria applicable? ] Pediatr Gastroenterol
Nutr 2013;57:311-5.

6. Russell A, Sherman AL, Walker LS. Nausea complicating recurrent
abdominal pain in childhood predicts functional GI disorders, disability,
depression and anxiety in young adulthood: results of a prospective
cohort study. Gastroenterology 2015;148:5122.

7. Russell AC, Stone AL, Walker LS. Nausea in children with functional
abdominal pain predicts poor health outcomes in young adulthood.
Clin Gastroenterol Hepatol 2017;15:706-11.

8. Kovacic K, Miranda A, Chelimsky G, Williams S, Simpson P, Li BUK,
et al. Chronic idiopathic nausea of childhood. ] Pediatr 2014;164:1104-9.

With a Grain of Salt: Can We Make a Difference?

alt is a plentiful and inexpensive preservative, and its

use is noted in historical texts dating back many cen-

turies.” Although our bodies require a modest amount
of salt (in the form of NaCl) to function normally, it seems too
easy in modern times to get much more that is needed, with
resulting health problems such as hyperten-
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teered that he skips those meals, because “the food they serve
isn’t on the diet 'm supposed to follow.” Who might be more

skeptical, patient or doctor?
In this volume of The Journal, Rich et al report their anal-
ysis of data from more than 16 000 children and adolescents
collected in the US National Health and

sion and other cardiovascular complica- See related article, p 117 Nutrition Examination Surveys (NHANES)

tions. Within the definition of “salt” in the
Merriam-Webster online dictionary, one finds that skepti-
cism might be described as “with a grain of salt,” leading
one to wonder about the advice given to patients at times.”
A recent experience in a hypertension clinic pointed out
the challenges confronted by patients who try to follow the
advice they have been given. A teenage boy who has been fol-
lowed for a couple years mentioned that he was having head-
aches. He is an average-sized teenager, an athlete and a good
student with a family history of hypertension. He monitors
his blood pressure at home and brings in a log of recordings
at visits. He takes a small dose of one medication, which con-
trols his blood pressure. As we discussed his headaches, he
finally volunteered: “Doc, they tend to happen at the end
of the day, and I think it’s because I get hungry.” Asking
further about his breakfast and lunch habits, he also volun-

NHANES National Health and Nutrition Examination Survey
USDA US Department of Agriculture

from 2003 to 2016. The authors analyzed the
sodium intake of these individuals.’

Despite widespread efforts at the national level to reduce
the intake of sodium, whether the recommendations from
the US Department of Agriculture (USDA) have had any
impact is not clear. Rich et al provide insight into the
sodium consumption of the pediatric population. The
USDA has recommended reduced sodium consumption
for a quarter of a century, and age-specific guidelines
have been in effect for a decade. Yet, the findings of this
analysis tell a different story. The authors reviewed the
intake of a large cohort of children and adolescents aged
4-17 years, split almost evenly between males and females,
using NHANES surveys for 2003-2016. Along with looking
at the entire group, they also examined subsets of the group
by age, sex, race, and ethnicity.
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