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Abstract

Acute stress disorder (ASD) is a kind of mental disease caused by trauma, which will bring heavy burdens to patients
themselves, their family, their work and their lives. Once a person who has suffered a trauma develops post-traumatic
stress disorder (PTSD), the quality of life of patients will be overall impaired. It is found that the occurrence of stress
disorder is related to the overactivation of hypothalamus pituitary adrenal axis (HPA axis). The most commonly used
medications for ASD are recommended medications for PTSD, including serotonin reuptake inhibitors (SRIs), second-
generation antipsychotics, benzodiazepines, beta blockers, and others. The purpose of this article is to systematically
organize and review the possible mechanisms of stress disorder and drugs for treatment of ASD.
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1. Introduction

Acute stress disorder (ASD), also known as acute stress reaction (ASR), was proposed in the fourth edition of the
Diagnostic and Statistical Manual of Mental Disorders (DSM-1V) in 1994. It usually refers to a mental illness that occurs
after the patient has suffered a sharp and severe traumatic event[1]. The standard definition of ASD in the fifth edition
of the Diagnostic and Statistical Manual of Mental Disorders (DSM-5) is as follows: Exposure to traumatic events
(physical, sexual, or mental); Intrusive symptoms (e.g., always with painful memories of the traumatic event frequently),
negative emotions, dissociative symptoms, withdrawal symptoms (e.g., escape to the idea of a traumatic event, memory
and feeling, from the traumatic remind from the outside), the arousal symptoms (e.g., sleep problems, distracting); The
symptoms mentioned above last from 3 days to 4 weeks and cause significant functional impairment, which is not
related to drug use or other treatment([2, 3]. The duration of symptoms of ASD usually ranges from 3 days to 4 weeks
after trauma, and when the duration of symptoms exceeds 4 weeks, it can be defined as post-traumatic stress disorder
(PTSD). Symptoms of ASD and PTSD are very similar, but the occurrence time is different[4].

ASD and PTSD are both stress disorders, and their symptoms and conditions can seriously affect individuals' social,
occupational, interpersonal lives and physical health. They may also cause significant economic burdens to individuals,
families and society. At present, there are different opinions on the relationship between ASD and PTSD. A large number
of studies have shown that most people with PTSD do not initially meet the diagnostic criteria for ASD. In contrast, most
people with ASD may develop subsequent PTSD[5]. It is thought that there are close relationships between ASD and
PTSD[6]. Some papers have reported that ASD is considered as a precursor of PTSD in many trauma survivors. And a
lot of ASD patients have been found to eventually develop PTSD[7]. In addition, some researchers believe that the
severity of early symptoms in post-traumatic patients is a major predictor of the risk of subsequent PTSD[8]. In
conclusion, we believe that ASD is closely related to PTSD. If we can understand the occurrence mechanism of ASD and
clarify the relevant treatment drugs for ASD, and then we can make the occurrence and development of ASD under
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control, and the pain and burden of patients will be greatly reduced. Therefore, this paper summarized the advances in
the pathogenesis and pharmacotherapy of ASD.

2. Pathogenesis of ASD

The effects of traumatic stress on the body are very complex. At present, the specific mechanism of ASD is still not very
clear. The type of stressors, intensity and duration of stress will all affect the body. In this condition, most scholars
believed that the mechanism of ASD was related to the hypothalamic pituitary adrenal (HPA) axis [9, 10]. In the context
of stress, the body's nervous system and endocrine system will change, and hormone levels will also change. The HPA
axis is an important part of the neuroendocrine system, participating in the regulation of stress response and playing
an important role in the stress system[11]. When the body is exposed to dangerous, unpredictable or uncontrollable
environment, negative social evaluation and great mental stress, the HPA axis will be overactivated[12]. When the HPA
axis is activated, it will cause the hypothalamus to release large amounts of corticotrophin-releasing hormone (CRH),
which acts on the pituitary gland. After that, the pituitary gland can release adrenocorticotropic hormone (ACTH), which
can promote the release of glucocorticoid (GCs) from the adrenal cortex. GCs is known as corticosterone in rodents and
cortisol in primates. The hippocampus is one of the important target organs of stress, as well as an important brain
region for learning and memory[13]. Excessive GCs content will damage the learning and memory process of
hippocampus[14]. Synaptic plasticity is recognized as the biological basis of learning and memory activities and is
closely related to learning and memory[15]. Under the action of long-term excessive GCs, the morphological structure
and function of hippocampal neurons as well as synaptic plasticity will undergo irreversible changes, resulting in
various functional disorders[16].Glucocorticoid receptor (GR) and mineralocorticoid receptor (MR) play their roles
mainly by binding to two types of receptors. MR is a type I receptor, which exists in the limbic system of the brain,
mainly distributed in the hippocampus, parahippocampal gyrus, olfactory cortex and insula. GR belongs to type II
receptor and is widely distributed in the whole central nervous system. In general, the affinity of GCs for the two types
of receptors is significantly different, with the affinity of GCs for type [ receptors being 6-10 times higher than for type
Il receptors. But under stress condition, type I receptors are saturated because the body releases large amounts of GCs,
and large amounts of GCs which bind to type Il receptors. Cortisol can shut down the stress response through negative
feedback effect. On the one hand, the combination of cortisol and glucocorticoid receptor damages the structure and
function of hippocampus; on the other hand, the function and quantity of GR will be down-regulated, which weakens
the negative feedback effect on HPA axis, thus forming a vicious cycle[17].

In addition, the excitatory neurotransmitter glutamate (Glu) of the central nervous system, which is involved in a variety
of physiological activities in the brain. When the body is stressed, the increase of glutamate increases can result in
excitatory toxicity of brain nerves[18]. When glutamate level is pathologically elevated, it can lead to serious damage of
neurons.

3. Pharmacotherapy for ASD

At present, there is not much evidence about the treatment of ASD, and the current treatment suggestions for ASD are
all from the research on the treatment of PTSD[19]. In view of the great similarity between ASD and PTSD, it is believed
that the therapeutic drugs of PTSD are also suitable for the treatment of ASD [20].

Therefore, this paper summarizes the drugs related to stress disorder in order to provide some help for clinical research
and medication. Treatment methods for ASD can be mainly divided into psychotherapy and drug therapy[21]. Although
current studies show that psychological intervention is the first choice after traumatic stress[22]. But psychotherapy
takes a long time, has uncertain effects, and may even worsen[23]. Drug therapy aims to ameliorate specific symptoms,
such as intrusive memory, anxiety, and obvious avoidance symptoms. Drug therapy plays an important role in the
treatment of patients and also contributes to the prevention of stress disorder[24, 25]. The commonly used drugs can
be divided into serotonin reuptake inhibitors (SRIs), second-generation antipsychotics, benzodiazepines,  -blockers
and other drugs[6, 26].

3.1. Serotonin reuptake inhibitors (SRIs)

SRIs are currently the most studied drugs for the treatment of stress disorder with good effects[27]. SRIs are further
divided into selective serotonin reuptake inhibitors (SSRIs) and serotonin and norepinephrine reuptake inhibitors
(SNRIs). It has been reported in the literature that the first-line drugs for the treatment of stress disorder include three
SSRIs, fluoxetine, sertraline and paroxetine, as well as venlafaxine, which is a SNRI[28]. There are two drugs approved
by FDA for the treatment of PTSD, namely sertraline and paroxetine, both of which are SSRI[27]. Studies have shown
that fluoxetine can improve depression-like mood caused by stress disorder[29]. In addition to SRIs antidepressants,
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the early use of tricyclic antidepressants imipramine in the treatment of ASD can also reduce the symptoms of pediatric
burns in clinical studies[30].

3.2. Second-generation antipsychotics

The symptoms of stress disorder have some similarities with those of psychosis. For example, patients with stress
disorder will have hallucinations or delusions and other symptoms due to the existence of traumatic memories, which
will easily be considered as symptoms of mental illness. Therefore, some researchers use antipsychotic drugs to treat
PTSD[31]. Second-generation antipsychotics are not first-line drugs for the treatment of stress disorder, but it can be
used as a single treatment. At the same time, when psychotherapy and SRIs drugs do not work for patients with anxiety
and depression, they can also be combined with SRIs drugs[32]. Physicians should start with a small dose and gradually
increase the dose while keeping an eye on the patient. If the patient does not show improvement, the drug cannot be
stopped immediately, and the drug should be gradually stopped.

3.3. Benzodiazepines

Benzodiazepines are widely used in clinical practice, but there is no evidence of effective treatment for PTSD[27]. One
of the reason why some clinicians still use benzodiazepines is that these drugs can control patients' symptoms in time,
such as their out-of-control emotions and behaviors[33]. At the same time, some studies show that benzodiazepines are
not recommended for the treatment of stress disorder, because they are basically ineffective for stress disorder and
even cause serious adverse reactions [34, 35]. If the drug is not used properly, it will deteriorate patients’ traumatic
memories and lead to more serious stress disorder symptoms. Relevant data in clinical trials shows that after the use of
benzodiazepines, patients' anxiety is controlled in the short term, but the risk of triggering stress disorder symptoms is
increased[36]. Another study found that the risk of suicide in patients with stress disorder increased by 3 times after
taking benzodiazepines[37]. Therefore, it is recommended that clinicians give strict and careful consideration when
prescribing such drugs to patients with stress disorder.

3.4. Beta blockers

According to literature reports, the application of beta-blockers such as propranolol can reduce some symptoms of
patients with acute stress, such as sympathetic symptoms, for example, tachycardia and sweating, but has no significant
effect on the incidence, occurrence and development of stress disorder[38]. However, some studies have found that the
use of beta blockers inhibits the development of PTSD in women following cardiac surgery[39]. In addition, propranolol
may play a role by blocking traumatic memory consolidation in patients with stress disorder, a conclusion that still
needs more research data to support[40]. Taken together, there is not enough evidence on beta-blockers to recommend
them as a routine treatment for patients with stress disorder.

3.5. Other medications

In addition to beta blockers, GCs, such as hydrocortisone, are recommended as soon as possible after traumatic stress
to prevent stress disorder [41]. Studies have shown that hydrocortisone can effectively relieve symptoms related to
acute stress in patients with high-risk surgery, severe traumatic injury or acute sepsis[42]. Low concentrations of
circulating cortisol are thought to prolong the acute adrenergic response to traumatic events, which may exacerbate the
consolidation of traumatic memories, thereby increasing a patient's risk of developing PTSD. Early administration of
GCs (e.g., within 6 hours) may prevent this undesirable process by promoting homeostasis in the HPA axis and impelling
traumatic memory consolidation and recall[43]. Anti-anxiety drugs are also commonly used in the treatment of ASD
and PTSD, which mainly target the anxiety-like emotions of patients and play an important role in the treatment of
stress disorder[26].

In addition, some drugs play a role by interfering with traumatic memory, which may improve traumatic memory by
interfering with the retrieval and stabilization process of memory reconsolidation. For example, glucocorticoid receptor
antagonist, RU38486, may be a potential drug for the treatment of mental disorders related to traumatic memory[44].
In addition, recent studies have found that the nociceptin/orphanin FQ (NOP) system is associated with ASD and PTSD.
And NOP system may serve as a viable pathway for the treatment of disease progression. NOP antagonists can serve as
drugs for inhibiting the fear response of trauma cuing. It may have beneficial effects on traumatic memory of stress
disorder[45].

4. Summary

As mentioned above, ASD is closely related to PTSD, and both ASD and PTSD impose a heavy burden on patients. With
the quickening pace of modern life, more and more people are facing great pressure. The causes of stress disorder are
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no longer limited to major events such as earthquake and car accident that patients suffer. People will also face the
threat of stress disorder due to great pressure from work and life. In view of the great harm and impact of stress
disorder, we need to fully understand its mechanism and take intervention measures for its mechanism or symptoms.
However, the mechanism of ASD is not very clear at present, which may be closely related to the HPA axis. A more
detailed and clear mechanism needs to be further studied by researchers. At the same time, as far as the current
situation is concerned, the treatment of ASD has little effect, and there is still a long way to go for the prevention and
treatment of ASD.

5. Conclusion

The pathogenesis and treatment of ASD still need to be improved. Our systematic review of ASD lays a foundation for
the exploration of the treatment and mechanism of ASD, and also points out the direction for the medication of ASD
patients.
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