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Itis now widely recognized that early life documentation of child abuse is grossly under-
stress (ELS) in the form of child abuse or neglect reported.
can generate sustained, life-long effects that Alarge epidemiological study was funded by
ABSTRACT contribute to major psychiatric and medical the United States Center for Disease Control and
disorders in adulthood."? ELS results from Preventino (CDC) in collaboration with Kaiser
There is a crisis of early childhood childhood experiences of sexual, physical, or Permanente to evaluate the effects of adverse
maltreatment in the United States. In emotional abuse and/or neglect. The stunning childhood experiences (ACE) in a group of over
2012, the United States Department of association between ELS and adult disorders 17,000 adult members of the Kaiser health
Health and Human Services noted 3.4 has been supported by epidemiological, maintenance organization." As shown in Table 1,
million referrals to childhood protective neurobiological, and epigenetic studies in a some of the distinct ACE events assessed included
services, of which the majority related growing array of res.earch conducted over the childhood abuse, domestic vmlence,.household
to child abuse o neglect, Early lfe pe.asf[ 30 years.2 Studies have §hovyn thatthe . .substance.abusg, and pargntal loss (i.e., death,

. clinical symptoms observed in this subpopulation  incarceration, divorce). This landmark study found
stress (ELS) due to childhcod gbuse of adults are more severe and tend to be less that 64 percent of adult respondents reported
and/or neglect can generate life-long responsive to either pharmacotherapy or experiencing at least one ACE event during their
consequences. ELS has been associated psychotherapy compared to patientswhodidnot  childhood and that those who had experienced
with disrupted neurodevelopment experience LS. four or more ACE events were significantly more
that can yield social, emotional, and Sadly, many adults have experienced ELS. In likely to develop psychiatric or medical disorders
cognitive impairment; adult medical and 2012, the United States Department of Healthand ~ (Table 2).
psychiatric disorders; disability; and even Human Services (HHS) noted 3.4 million referrals Figure 1 summarizes the apparent long-term
earlier death. Some studies have shown to child protective services, including neglect consequences of ELS on adult development. In
that adults with major depression and (78.3%), physical abuse (18..3%),. and/or sexual th|sart|c-le, Wefogus pnmanly onthe gssouatwn
ELS respond less well to conventional abuse (9.3%). Furthermore, it is likely that the of ELS with psychiatric disorders, particularly
treatments than adults who did not FUNDING: No funding was provided.
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TABLE 1. Adverse childhood experience (ACE)
categories

Physical abuse by a parent
Emotional abuse by a parent
Sexual abuse by anyone

Growing up with an alcohol and/or drug abuser in the
household

Experiencing the incarceration of a household member

Living with a family member experiencing mental
illness

Domestic violence
Loss of a parent

Emotional neglect

Physical neglect

TABLE 2. Effects of 4 or more adverse childhood
experience (ACE) events in adulthood

Increased risk for smoking, alcoholism, and drug abuse
Increased risk for depression and suicide attempts
Poor self-rated health

50 or more sexual partners

Greatest likelihood of sexually transmitted disease

Increased challenges with physical inactivity and severe
obesity

Increased likelihood of attempted suicide across the
lifespan

Increased risk for broken bones

Increased heart, lung, and liver disease

Multiple types of cancer
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FIGURE 1.THE adverse childhood experience (ACE) pyramid describing the long-term consequences of early-life stress

(ELS) on adult development

major depressive disorder (MDD). Given the
accumulating evidence across multiple research
domains, research suggests that patients with
psychiatricillness and a history of ELS are a
fundamentally distinct biological endophenotype
with a corresponding difference in their response
to treatment. If true, clinicians should appreciate
these differences in treatment planning.

For this article, | asked Charles B. Nemeroff MD,
PhD, to discuss his lifetime of research in ELS. Dr.
Nemeroff has recently moved to the University of
Texas in Austin to become Professor of Psychiatry
and Director of the newly inaugurated Institute of
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Early Life Adversity Research at the Dell Medical
School.

What began your interest in ELS?

Dr. Nemeroff: In the mid 1980s, | was
serving as an attending psychiatrist on amood
disorders unit together with my colleague Ranga
Krishnan, MD, now Dean and Vice President for
Health Affairs at Rush Medical Center in Chicago,
Illinois. At that time, the mean length of stay for
patients admitted to this unit was 30 days. We
had the opportunity to taper and discontinue
the medications they were currently taking and

spend considerable time with them, listening

to their life stories. | was struck by the high
percentage of patients with mood disorders

(e.g., depression, bipolar disorder) and anxiety
disorders who reported past histories of traumatic
events during their childhood, including physical,
sexual, emotional abuse, and/or neglect. Not
only was the rate of child abuse and neglect

high in this population, but those with such

a history appeared to respond more poorly to
treatment, both psychopharmacologically and
psychotherapeutically. Some years later, the

(DC published its now classic adverse childhood
experience study, which confirmed our dlinical
impressions as to the role early trauma plays in
increasing risk for psychiatric syndromes, such as
depression, posttraumatic stress disorder (PTSD),
substance/alcohol abuse, and/or bipolar disorder,
and a variety of major medical disorders, such as
asthma, coronary artery disease, obesity, diabetes,
and stroke." Indeed, the association between
early childhood maltreatment and adult PTSD is
now well-documented.’ But we also know that
child abuse and neglect can result in a shortened
life span due to the high risk for suicide, as well
as the aforementioned medical and psychiatric
disorders. As you can see, exposure to early life
stress has broad implications for all areas of health,
and a dedicated focus on ELS, like our program at
the new institute, could lead to novel therapeutic
strategies across the entire medical spectrum.

How would you explain ELS and its
impact on adult development?

Dr. Nemeroff: We know that the developing
brain is vulnerable to insult. We have learned
this from studies of lead toxicity, fetal alcohol
syndrome, and other teratogens. On average,
the human brain does not mature until the
age of 24 years. As such, the growing brain is
unusually susceptible to insult, both chemical
and behavioral, which has an impact on adult
development.?

What led to your new position at the
University of Texas in Austin?

Dr. Nemeroff: The leadership at the university
and in the Department of Psychiatry put together
an opportunity for me to lead the Institute of
Early Life Adversity Research, a dream for me.

It will include faculty from variety of schools
and other departments here at the University of
Texas—people who all have an interest in this
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area. This includes the psychology, neurology,

and neuroscience departments, as well as the
schools of social work, human ecology, pharmacy,
and LBJ School of Public Affairs. In addition, we
have begun discussions about collaborating

with a number of community leaders who are
invested in addressing this crisis of early childhood
maltreatment.

Are there useful preclinical models of
ELS?

Dr. Nemeroff: There are rodent (rats and mice)
models of neglect that have utilized brief maternal
separation, as well as nonhuman primate studies
of early life stress. These studies, taken together,
have provided many clues as to the long-term
neurobiological consequences of child abuse and
neglect.

Are there long-term neurobiological or
inflammatory consequences of ELS?

Dr. Nemeroff: There are now many studies
that have documented neuroanatomical
alterations in the brain of laboratory animals
and patients exposed to early life stress. Growing
evidence suggests that increases in inflammation
might be one of the long-term consequences
of childhood maltreatment.® For example, male
patients with MDD and a history of ELS have been
shown to exhibit markedly elevated interleukin-6
(IL-6) levels when examined via the Trier Social
Stress Test compared to normal male controls and
male patients with MDD who do not have histories
of ELS.

Is there any genetic predisposition to the
long-term effects of ELS?

Dr. Nemeroff: Our group and others have
uncovered several genetic polymorphisms of
key genes involved in neurotransmitter systems
that mediate the likelihood of developing major
psychiatric syndromes, (e.g., MDD, PTSD) after
exposure to early life trauma. In addition, there is
now considerable evidence that such untoward
early life experiences produce epigenetic changes
that are responsible for changes in the expression
of critical brain genes.? The field of epigenetics
examines the interaction between genetic
predisposition and environmental exposure that
shapes development and subsequent function. In
one of our recent studies, we demonstrated that
an increased risk for the development of PTSD

is conferred by a variation in the FK506 binding
protein gene (FKBP5), which is mechanistically
mediated by an epigenetic process.’ The FKBP5
gene is an important regulator of the stress-
hormone system. The finding of a molecular
mechanism for genotype-directed environmental
reactivity might lead to the development of novel
therapeutic agents that target specific gene sites
and to more effective treatments for stress-related
disorders.

Have brain imaging studies been applied
to the study of ELS?

Dr. Nemeroff: Both structural and functional
imaging studies have documented clear alterations
in the central nervous system (CNS) of patients
exposed to early life trauma.>™®"" A study by our
group revealed that specific subtypes of childhood
maltreatment (sexual abuse vs. emotional neglect)
was associated with structural alterations in specific
regional brain areas.

Several studies have noted that adults
with ELS are less responsive to treatment
than patients who did not have ELS. Can
you discuss these studies?

Dr. Nemeroff: Essentially every study of adult
patients with MDD has shown that ELS adversely
affects treatment response. For instance, in a meta-
analysis of 10 dinical trials, childhood maltreatment
was associated with higher remission rates and
significantly poorer response to pharmacotherapy
and/or psychotherapy (e.g., cognitive behavioral
therapy [CBT], psychodynamic therapy), whether
used alone or in combination, among patients
with depression. This has been confirmed by
other studies, including the 2016 iSPOT study led
by Lea Williams and colleagues at Stanford* that
evaluated sertraline in 722 adult patients with
MDD. In this study, the investigators observed that
treatment response was profoundly poorer among
individuals who reported experiencing childhood
abuse between the ages of 4 and 7 years: only 17.7
percent of these patients responded to treatment
while 82.3 percent of the patients who did not
report experiencing childhood abuse responded to
treatment.*

Are there any genetic connections
between ELS and PTSD?

Dr. Nemeroff: As | noted before, a number of
studies have shown that individuals with a history
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of childhood maltreatment are significantly more
likely to develop PTSD after exposure to trauma in
adulthood.* Our group and others have discovered
several genetic polymorphisms that mediate the
risk to develop PTSD in this vulnerable population,
including the FKBP5, PAC1, and OPRL1 genes.

PAC1 is a risk factor seen in women only and might
explain, in part, the higher rate of PTSD in women
compared to men.

What future research can we expect with
ELS?

Dr. Nemeroff: Research is needed to help
elucidate the precise molecular mechanisms that
mediate the long-term biological consequences
of ELS. Successful treatment interventions that
address the specific psychiatric needs of abused
children and adults with child abuse/neglect
history are critical. Additionally, the design and
implementation of educational programs that
reduce the unacceptably high rate of child abuse
and neglect in our society and worldwide are
necessary preventive measures.
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