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elirium is recognized as a serious condition associated with

hospital stays, especially in intensive care units (ICUs) and
geriatric settings. Delirium is codified in the American Psychiatric
Associations Diagnostic and Statistical Manual (DSM-5)" and in
the World Health Organization’s International Classification of
Diseases, Tenth Edition (ICD-10).

The DSM-5 classifies delirium as a disorder of neurocogni-
tion. Symptoms are manifest as acute disturbance in attention,
perception, awareness, and changes in cognition, indicating
disorganization of thought, such as disorientation, alteration in
language, and memory impairment. Other supportive features
may be hallucinations or misperceptions, delusions, inappro-
priate or unsafe behavior, and lability in arousal and emotions,
both of which may include hypoactive and hyperactive forms.

By definition, delirium is a syndrome of CNS dysfunction
seen as a consequence of another prior medical condition.? Ex-
amples of such prior, physiologic causes may be from a toxin,
disease, injury, medication or other iatrogenic factors. What
we “see” is the result of these provocative conditions or events.
The “seen” symptoms can be charted explicitly, using validated
tools such as the Confusion Assessment Method for the ICU
and the Intensive Care Delirium Screen Checklist,>** which
are considered easy, rapid screens.

These symptom descriptions convey the seriousness of
delirium. Delirium diagnoses in adult ICU patients predict
longer hospitalizations and subsequent increases in morbid-
ity and mortality. Consequently, the syndrome has become a
call for treatment plans and clinical trials for prevention and
mitigation. Additionally, with reports of as many as 30 - 80%
of patients experiencing hospital delirium (especially in ICUs),
investigators have widened their investigations to examine dif-
ferent populations and age groups.> ¢ Delirium is now reported
in pediatric patients, and questions of treatment approaches,
including pharmacological interventions are being tested.>*”

The foregoing summary brings us to the question in-
troduced in the title of this essay: Does delirium arise in the
NICU? There is urgency in this question because delirium is
a syndrome that creates suffering and, importantly, regularly
leads to additional morbidities and even to mortality. Fur-
thermore, delirium is associated with ICU conditions and
procedures, many of which prevail in the NICU! (Admission
to an ICU or NICU often means separation and isolation; the
restraints and stresses of mechanical ventilation are frequently
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cited as potential iatrogenic precursors, as are the after-effects
of some sedatives, etc.).”"1

There is general acceptance that delirium can be discerned
validly and reliably in medical and surgical wards, postopera-
tive recovery areas, emergency departments as well as the ICUs
and step-down units. It is reported in geriatric, adult, and pe-
diatric populations. My survey of published reports of delirium
in the NICU yielded a small number of case reports.'"'>

Here, I will bring to the discussion some perspectives
and considerations from the field of “developmental science”
Though it is not a clinical specialty, I have found that this field
has ideas to share with neonatology that are sometimes helpful
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in pragmatic ways and often make useful contributions by stim-
ulating fresh approaches and considerations. Let’s give it a try.

We'll address two views which can be considered “oppos-
ing” perspectives. Admittedly, this is a simplification because
each view is contained in the other. Nevertheless, for starters,
let’s go with the two “opposing” statements: Seeing is Believing
and then Believing is Seeing, because an initial separation will
help clarify the issues.

I emphasize that I am proceeding with caution and respect
because I do not have direct professional experience with hos-
pital delirium. The thoughts that I share here are reactions to
the published literature, combined with decades of lab-based
experience as a “developmental psychobiologist” working with
perinatal animals (rats and mice). Additionally,  am a proud
NIDCAP Professional, with approximately 10 years of experi-
ence in this specialty within NICUs.

Seeing is Believing

As officially codified in the DSM-5 and by other respected
professional groups, delirium is defined as a syndrome of

CNS dysfunction. It is understood as a neurocognitive disor-
der. What does “neuro” “cognitive” mean in this context? The
“neuro” component refers to brain function (dysfunction or
encephalopathy in the present discussion). Thus, we consider
brain systems as the substrate responsible for the behavioral
changes that are manifested. The “cognitive” component refers
to some of the non-behavioral changes that contribute to the
symptoms. These are changes in thinking, some emotions, per-
ceptions, attention, focus, awareness, and orientation to people
and things.

Cognitions themselves cannot be seen: they are inferred
and interpreted. Cognitions are usually ascribed to “higher”
functions of the mind and brain. As such, cognitive processes
are localized in “higher” regions of the brain, particularly the
cerebral cortex. Top of the list: Frontal Lobes for “executive
functions” such as attention, emotional control, decision mak-
ing; Broca’s Area, in the left frontal gyrus, controlling speech
production and word usage; Wernicke’s Area, left posterior
superior temporal gyrus, understanding meaning of words and
sentences, and so on across the cortex where spatial regions
cover the interpretation of sensory information as well as
many aspects of movements. Together, these areas comprise
the core cognitive processes. By observing and questioning a
patient, healthcare specialists gather information to assess the
status of mental function.

Of the various non-verbal indices of cognition, eye
movements are particularly important. Much is known about
the functional organization of the visual system, especially the
neural controls and cognitive mediators of eye movements. To-
gether, these “neuro” and “cognitive” features provide much of
the behavioral and inferred cognitive functions that are inter-

With a goal of identifying
and capturing previously
unrecognized cases of

delirium, a widening
evaluative net is being
cast across a variety of
hospital units.

preted in the standard screening tools for diagnosing delirium
in hospital settings. Eye movements that do not fix on faces
during interactions suggest social disconnection, eyes that do
not track moving objects thus communicate lack of attention
or signal disorientation from the present. As a result, Seeing is
Believing in the recognition of delirium. The same measures
guide choices of pharmacological treatments aimed at treating
delirium symptoms. Perhaps not surprisingly, antipsychotic
drugs and, more recently, the so-called “atypical” antipsychotic
drugs have been the pharmacological treatments of choice for
delirium.’

Believing is Seeing

With a goal of identifying and capturing previously unrecog-
nized cases of delirium, a widening evaluative net is being cast
across a variety of hospital units. Consequently, delirium has
been discerned in medical and surgical wards, postoperative
recovery areas, emergency departments, step-down units,

as well as pediatric ICUs” Predictably, this net now includes
NICUs. At this point, published accounts of delirium in the
NICU are limited to a small number of case reports, but the
search is underway for the syndrome in NICU populations.>**2

Certainly, any syndrome in the NICU that increases mor-
bidities or is developmentally damaging should be identified.
But there are reasons to question whether delirium, per se, is
a valid diagnosis for newborns, especially those born preterm
and who depend on newborn intensive care for weeks or
months before reaching 40 weeks (postmenstrual age). There is
value in accuracy and in avoiding labelling that can misguide
interpretation or deflect focus. This is where developmental
science can contribute.

A primary concern is that the current definitions, diagnos-
tic criteria, and tools for defining delirium are based on adult
cognition and behavior. A cognitive framework was initially
constructed and refined around a syndrome of behavioral
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phenomena we call delirium. This cognitive framework was
then linked—by inference, not by direct data—to brain dys-
function (“encephalopathy” was an early label), and we have
delirium as a neurocognitive disorder! It is said to manifest

in pediatric units as with adults in ICUs and elsewhere, and
emblematically with geriatric patients. I hasten to add that the
Cornell Assessment for Pediatric Delirium (CAPD), a stan-
dardized instrument' is used, as are other bedside screens. The
CAPD is an instrument designed within a cognitive frame-
work. It represents a tacit belief that there are higher-level cog-
nitive processes normally at work in the infant and that these
can be provoked into dysfunction. With this belief framework
in place, believing can lead to seeing. But is this real, or a kind
of illusory ‘sleight of hand’ trick that we can play on ourselves?

Gaze has long been used
in cleverly designed
experiments to reveal
infant abilities to detect,

discriminate between, and
recoghnize visual stimuli—
all perceptual tasks.

It can be satisfying to see instances of direct continuity
from the immature, unformed infant to the mature, differ-
entiated, and integrated adult. But does such “developmental
continuity” exist between the diagnosed delirium of children
with that of adolescents, adults, and geriatric patients who
share a terminologic diagnosis? Accurate, in-depth answers to
this question are important because continuities in the disor-
der would enable tests of common treatments, whereas lack of
continuities would immediately challenge the use of common
treatments and, importantly, motivate further studies of the
syndrome in the infant, adult, and intermediate stages.

Conveniently, the “neuro” side of neurocognition can con-
tribute to this discussion of delirium. Gaze is a great example.
Gaze refers to the movements that orient the eyes to a target
and fix on it. Gaze has long been used in cleverly designed
experiments to reveal infant abilities to detect, discriminate
between, and recognize visual stimuli - all perceptual tasks.

But there has been a major shift: the same eye movements
are now interpreted as cognitive processes. This has worked
pretty well with adult subjects. In delirium, patients often fail to

fixate on faces, and their eyes do not track novel objects. They
fail to pay attention to people, speech, and their surroundings.
Their words and thoughts become similarly disorganized. In
adults and children with speech, this spectrum of deficient
attention, loss of social connections, and failures of ‘executive
function’ are linked to dysfunction of the cerebral cortex.

We have long known that the cortex is a late-developing
structure, displaying multiple forms of immaturity in babies
and toddlers and continuing to develop and undergo refine-
ment as long as 20 years in humans! What we have not appre-
ciated until recently is that the cortical control of eye move-
ments and gaze is absent in infants! Yes, the infant’s eyes move
and can move in a coordinated, functional manner, but the
cortex is not yet involved! Instead, it is an alternate, so-called
“reflexive” pathway from the eyes and optic nerve directly to
the midbrain visual structures, such as the superior colliculus,
and directly back to the eye muscles that make the movements.
So babies can visually track, fixate, and soon establish and
maintain preferential eye contact with parents - but this is
accomplished without cortical participation. And remember:
we ascribe cognition to the cortex. Thus, gaze in infants does
not ‘mean’ the same thing as it does in adults because infants
lack the critical “cortical outflow”. This, I must note, is a part of
the message contained in the important publication by Blum-
berg and Adolph'¢ that was discussed in a previous issue of the
Developmental Observer."”

These concerns have important implications for the
diagnosis of delirium in the NICU. Gaze by infants can be
used appropriately and rigorously for perceptual tests such as
detection, discrimination, recognition, or acuity. In contrast,
delirium is defined primarily in terms of cognitive function
and dysfunction. If we adhere to the established, conventional
standard that the late-developing cerebral cortex is the neu-
ral seat of cognitive processes, then it is not appropriate to
use measures of gaze as an index of cognition in infants, and
certainly not for the preterm babies that populate the NICU!
In fact, delirium, as it is currently defined, is not an accessi-
ble condition, not with the normal scientific standards that
are appropriate for applying interventions based on cognitive
symptoms!

What should be done? My view—as an initial contribution
to a needed dialogue—is that it is vital to have tools to recog-
nize dysfunction in newborns and infants, but the tools, the
interventions, and the measures of treatment outcome must be
valid, precise, and accurate. Cognitive measures for adults and
infants are not comparable. For babies at preterm and cor-
rected infant ages, observational metrics based on Synactive
Theory, i.e., autonomic, state, behavior, coupled with systemat-
ic evaluations that incorporate normal and necessary proce-
dures, during routine bedside care, examinations, bathing,
feeds, and Kangaroo care for example — are sources of valuable
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data. In other words, NIDCAP observations'® (or similar tools
from other, related forms of developmental care) offer valid
and valuable data for assessments. It is inappropriate, I would
argue, to apply to infants batteries of highly interpretive and
neurologically counter-indicated methods derived from and
developed for adult patients. Words such “disorganized” are
more precise and accurate than “delirious”, especially when
organization/disorganization are described and scored rigor-
ously. Methods such as NIDCAP observations are available,
accurate, and preferable.
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