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Background: Viral infection, including COVID-19, has been implicated as a potential cause of various neurobehav-
ioral issues. An increasing number of case reports suggest that current or recent COVID-19 infection may cause
new onset of psychotic symptoms in some individuals, potentially related to viral inflammation or infection of
the nervous system.

Case presentation: A 26-year-old woman with no psychiatric history presented with severe psychotic symptoms
days after recovery from a mild COVID-19 infection. No other etiologies for psychosis were identified via diag-
nostic testing, review of medical history, or interviews with family. Her symptoms persisted for approximately
two months, requiring three inpatient admissions, various medication trials, and ongoing outpatient follow-up.
With continued use of quetiapine and lithium, she returned to living independently and working full-time, and
discontinued all medication approximately nine months after symptom onset.

Conclusion: The psychiatric and cognitive effects of COVID-19 infection are not yet fully understood. Given
the widespread and ongoing nature of this pandemic, this remains an important focus of further investigation,

especially within the context of potential long-term complications.

1. Introduction

The SARS-CoV-2 virus, which causes COVID-19, emerged in Decem-
ber 2019 and has resulted in nearly 550 million infections and over
6.3 million deaths globally as of July 2022 (World Health Organiza-
tion, 2022). Pandemic-related societal stressors have impacted popu-
lation mental health; however, evidence also suggests that viral infec-
tion increases the risk of various psychiatric complications, including
psychosis (Lee et al., 2004; Rogers et al., 2020; Sultana and Anantha-
pur, 2020; Troyer et al., 2020). Although the etiology of such compli-
cations is not fully established, coronaviruses are known to invade CSF
and brain tissue (Desforges et al., 2019; Moriguchi et al., 2020) and
inflammatory immune response to infection may also cause disruption
(Kepinska et al., 2020; Lim et al., 2020; Watson et al., 2021; Smith et al.,
2021; Rittmannsberger et al., 2022).

New-onset psychosis concurrent with or immediately following
COVID-19 infection has been documented in a growing number of
case reports; these etiologies are often posited, though not always sup-
ported by diagnostic evidence (e.g., elevated inflammatory markers)
(Watson et al., 2021; Smith et al., 2021; Rittmannsberger et al., 2022).
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Some reports are also confounded by medications used in COVID treat-
ment (e.g., corticosteroids) or prior psychiatric or substance use history,
as well as possible delirium (Watson et al., 2021; Smith et al., 2021;
Rittmannsberger et al., 2022). Many cases have also been noted to re-
solve fairly rapidly with treatment, although, given the recency of this
pandemic, few provide long-term follow-up details (Smith et al., 2021;
Rittmannsberger et al., 2022). We present the first known case in the
midwestern United States—a patient with no psychiatric history who
required three inpatient admissions over two months and outpatient
follow-up for approximately seven months after discharge.

2. Case presentation
2.1. First admission

A 26-year-old white woman presented to the emergency department
(ED) with new-onset psychosis and delusions in early 2021. She had
been diagnosed approximately two weeks prior with COVID-19, against
which she had not yet been fully vaccinated. Her initial infection did
not necessitate medical attention, and she recovered from her symptoms
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(e.g., anosmia, ageusia, mild dyspnea) while isolating at home. Per fam-
ily, her behavior was generally normal during this time, although her
fiancé, with whom she resided, recalled that shortly before her COVID
diagnosis, she had been upset by some patient deaths in her work as a
neonatal intensive care nurse. He additionally noted that she was not
sleeping well in the few days immediately prior to onset of psychosis,
during which she had returned to work, but left her second shift early
to rest. That night, she called her mother, crying excessively, saying she
was dead and her fiancé was going to die. Her mother brought her to
the parental home in the morning and to the ED the following day.

Upon initial evaluation, she appeared panicked, paranoid, and disori-
ented. When a physician asked about a mutual colleague, attempting to
establish rapport, she became agitated, stating, “I’'m dead, it doesn’t mat-
ter.” She acknowledged her heartbeat and respiration when prompted,
but reiterated, “My mind thinks I'm dead.” She denied hallucinations but
appeared to be responding to internal stimuli. She had no personal or
family psychiatric history, no history of substance misuse, and no per-
tinent medical history besides the recent COVID infection; diagnostic
testing (i.e., blood tests, imaging, drug screen—see Table 1 ) identified
no abnormalities or biological causes (e.g., inflammation), and no spe-
cific evidence of encephalitis or delirium was noted. She was admitted
to the intensive care psychiatric unit with a possible diagnosis of psy-
chotic disorder due to another medical condition, based on consultation
with the hospital’s infectious disease specialist.

Throughout hospital days 1-5, psychotic symptoms persisted or
worsened. She repeatedly acknowledged auditory hallucinations telling
her to kill herself and others, at times stating that she had killed her
fiancé and a baby, and experienced secondary obsessional guilt. She
also expressed delusional content with perception that she had com-
mitted suicide or otherwise died, as well as a preoccupation with go-
ing to or already being in Hell, although she was otherwise oriented to
place, with some periods of disorganization and confusion (e.g., asking
if she had been arrested, wandering into other patients’ rooms). Initially,
risperidone and trazodone were trialed for psychosis and insomnia (see
Table 1 for medication details). On multiple occasions, she required
haloperidol and lorazepam for agitation, including intramuscular doses
on day 4 after she became physically aggressive with multiple staff mem-
bers and patients and began to bite her fingers, screaming for help, be-
fore removing her clothing. Upon recommendation from the infectious
disease specialist, dexamethasone was trialed due to lack of improve-
ment on risperidone and the potential role of her preceding viral infec-
tion. Additionally, catatonic symptoms were observed, and clonazepam
was started. The next day, she appeared delusional, disorganized, and
scared, and asked staff to not leave her alone. Dexamethasone was in-
creased to assess benefit, clonazepam was replaced with lorazepam, and
further testing (i.e., EEG, lumbar puncture [LP], NMDA antibodies) was
planned if no improvement.

On hospital day 6, she began improving, appearing calmer but still
disorganized, and reporting no more hallucinations or violent ideation.
On day 7, her thoughts seemed more linear and logical, although motor
skills were slowed. Risperidone was decreased in concern for overmed-
ication, and she was transferred to the regular psychiatric unit. By day
10, she had no symptoms or side effects and was sleeping well with
trazodone; she was discharged the following day.

2.2. Second admission and outpatient follow-up

Medications were adjusted one week later by an outpatient psychi-
atrist, including tapering lorazepam and dexamethasone. Assessments
(i.e., MSE, PHQ-9, GAD-7) indicated improvement in mental status
along with some depression and anxiety (see Table 1), but she ex-
pressed optimism and gratitude regarding treatment. However, six days
later, she returned to the ED, reporting a recurrence of paranoia, delu-
sions, and insomnia starting two days prior, after lorazepam and dex-
amethasone doses decreased. She acknowledged auditory hallucinations
the previous evening and, again, felt she was dead. The inpatient psy-
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chiatrist increased lorazepam and dexamethasone doses; she improved
rapidly and was discharged three days later.

She was evaluated by the outpatient psychiatrist multiple times over
the following four days. Initially, she denied psychosis but complained
of poor focus, severe insomnia, and worsening depression and anxi-
ety, reflected in PHQ-9 and GAD-7 scores. Inpatient medications were
continued, with trazodone increased. On the third day, she called a
helpline multiple times to report suicidal ideation. The next day, she
reported worsening anxiety and insomnia, some paranoia, and a preoc-
cupation with being perceived as “faking” her symptoms. Risperidone
and gabapentin were increased, and trazodone was replaced with mir-
tazapine for antianxiety and antidepressant benefits.

2.3. Third admission

The following day, she was brought to the ED after taking 20 tra-
zodone tablets and unknown amounts of lorazepam and mirtazapine.
Sedated but conscious and oriented to time and place, she admitted
the overdose was a suicide attempt due to distress regarding her cog-
nitive impairment. She stated that she could not see herself living as
she felt currently, and then said, “I'm just making this all up. Can I
go home?” She was admitted for the next 18 days. Initially, insomnia
persisted despite daytime sedation and addition of quetiapine, and her
cognitive function fluctuated—sometimes linear and logical, sometimes
paranoid and distraught. On day 3 of this admission, she stated that she
killed her sister’s children, apparently responding to visual and auditory
hallucinations, but denied them for the remainder of treatment. Again,
diagnostic testing (i.e., LP, MRI, blood tests) early in admission did
not identify inflammation, encephalitis, or other physical or systemic
abnormalities.

She was transferred to the psychiatric hospital on day 6. She was
medically stable but now denied attempting suicide, claiming she was
just trying to sleep. However, self-harm injuries were noted on both
wrists, to which she admitted, expressing again that she felt frustrated
and unable to escape her condition. She additionally admitted to para-
noia that people were watching and criticizing her; this continued for
several days. On day 7, mirtzapine was discontinued after she reported
suicidal ideation. As her condition worsened, lithium 300 mg twice daily
was added on day 9 for mood stabilization, neuroprotection, and pre-
vention of suicidality. Electroconvulsive therapy was considered if no
improvement; however, the following day, insomnia, paranoia, and cog-
nition improved. Lithium was changed to bedtime only after newly ex-
treme daytime sedation on day 11. Other medications were adjusted,
including increasing quetiapine dosage, after some paranoia and insom-
nia on days 12-13. She continued to improve over days 14-17, stating
she had “never felt this much like [herself] since this started.” Lithium
was increased to 600 mg at bedtime, and she was discharged on day 18.

2.4. Post-discharge outpatient follow-up

For three weeks after discharge, she participated in an intensive out-
patient therapy program, attending multiple sessions per week, and ad-
ditionally met with the outpatient psychiatrist twice, reporting contin-
ued improvements in mood, anxiety, sleep, and stress tolerance, with
mild sedation but no symptom recurrence. By 26 days post-discharge,
she had minimal depression and anxiety per PHQ-9 and GAD-7, and was
living independently, driving unaccompanied, and planning to resume
part-time work while tapering off risperidone and continuing monthly
follow-up. Over the next five months, she remained asymptomatic with
no cognitive impairment, depression, or anxiety, resumed full-time work
with good performance, and tapered quetiapine due to side effects, dis-
continuing it 159 days post-discharge. She successfully discontinued
lithium on day 207 post-discharge, having been symptom-free for ap-
proximately seven months, and has remained off medication without
symptom relapse up to the time of writing.
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Table 1

Timeline, medication dosing, and clinical evaluations.
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First Admission (2.1)

Days since
Days since onset admission Medication changes Clinical evaluation notes
3-4 1-2 Required haloperidol 5 mg and lorazepam 2 mg orally prn for Oriented to self only.
agitation. Started risperidone 1 mg bid, benztropine 1 mg and All blood tests WNR: CRP <0.3 mg/L; WBC 8600/uL, RBC 4.56
hydroxyzine 25 mg bid prn, and trazodone 50 mg prn for sleep million/uL, Hgb 13.5 g/dL, HCT 39.7%, MCV 87.1 fL, RDW 11.2%,
disturbance. platelet 225,000/pL; sodium 140 mEq/L, potassium 3.8 mEq/L,
chloride 106 mEq/L, CO, 22 mEq/L, BUN 8 mg/dL, creatinine
0.74 mg/dL, GFR 112 mL/min, glucose 120 mg/dL, calcium
9.5 mg/dL, total protein 7.6 g/dL, albumin 4.3 g/dL, ALT 19 U/L,
AST 24 U/L, LDH 208 U/L, alkaline phosphatase 70 U/L,
magnesium 2.0 mg/dL, bilirubin 0.9 mg/dL, ferritin 157 pg/L,
anion gap 12.0 mEq/L.
EtOH 0.0 mg/dL; negative drug screen.
Head CT: no acute findings.
No physical abnormalities noted.
No specific evidence of encephalitis, seizures, or delirium.
6 4 Required intramuscular haloperidol 5 mg and lorazepam 2 mg n/a
prn for extreme agitation. Started dexamethasone 2 mg qd and
clonazepam 1 mg bid for catatonia.
7 5 Required haloperidol 5 mg and lorazepam 2 mg orally prn Planned to consider LP, EEG, and NMDA antibody test if no
overnight for insomnia. Increased dexamethasone to 2 mg bid. changes.
Discontinued clonazepam; started lorazepam 2 mg tid.
8-9 6-7 Reduced lorazepam to 0.5 mg tid and risperidone to 0.5 mg bid  n/a
due to side effects (drooling and gagging); started atropine
drops.
10 8 Increased lorazepam to 1 mg tid. NMDA antibodies: negative.
12 10 Increased trazodone to 100 mg prn. n/a
13 11 Discharge: Benztropine 1 mg and hydroxyzine 25 mg bid prn, n/a

lorazepam 1 mg tid, dexamethasone 2 mg and risperidone
0.5 mg bid, trazodone 100 mg prn.

Outpatient Follow-Up (2.2)

Days since onset Days since

discharge

Medication changes

Clinical evaluation notes

20 7

Instructed to taper and then discontinue lorazepam over 8
days; taper dexamethasone over 12 days. Discontinued
risperidone; started lurasidone 40 mg qd prn. Started
gabapentin 100-200 mg tid prn for anxiety or insomnia.

MSE: All domains normal/appropriate; PHQ-9: 11; GAD-7: 8;
WSAS: 16; ISI: 0

PRISE: constipation, nausea/vomiting, throat dystonia, mild
fatigue.

Second Admission (2.2)

Days since onset Days since Medication changes Clinical evaluation notes
admission
26 1 Discontinued lurasidone; re-started risperidone 0.25 mg bid. n/a

Increased lorazepam to 0.5 mg and dexamethasone to 2 mg tid.

Outpatient Follow-Up (2.2)

Days since onset Days since

Medication changes

Clinical evaluation notes

discharge
30 1 Increased trazodone to 50-200 mg ghs prn. PHQ-9: 21; GAD-7: 21; WSAS: 40; ISI: 28
33 4 Increased risperidone to 0.5 mg bid and gabapentin to 300 mg n/a

tid. Discontinued trazodone; started mirtazapine 15 mg ghs.

Third Admission (2.3)

Days since onset Days since Medication changes Clinical evaluation notes
admission
34-35 1-2 Provided IV hydration for overdose. Started quetiapine 100 mg Oriented to self, time, and place. Telemetry monitoring for
qhs; re-started benztropine 0.5 mg twice daily; discontinued potential overdose complications.
dexamethasone.
36 3 n/a LP and MRI head: no abnormalities. No specific evidence of
encephalitis or delirium.
EBV: negative.
Coagulation and inflammatory panels: WNR. PTT 10.7; INR 1.0;
APTT 25.9; fibrinogen 242 mg/dL.
38 5 Discontinued lorazepam; started clonazepam 1 mg bid. Started n/a
melatonin 10 mg ghs.
40-41 7-8 Discontinued mirtazapine due to side effects. Reduced n/a
quetiapine to 50 mg ghs. Increased risperidone to 1 mg bid.
42 Started lithium 300 mg CR bid. ECT considered if no improvement on lithium.
44 11 Reduced lithium to 300 mg CR ghs only due to daytime n/a

sedation.

(continued on next page)
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Table 1 (continued)
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45-46 12-13

Changed benztropine to prn due to side effects (constipation n/a

and dry mouth). Changed gabapentin to prn. Reduced
clonazepam to 0.5 mg bid. Increased quetiapine to 150 mg ghs

due to insomnia.

47-50 14-17
to 0.5 mg ghs only due to daytime sedation.

51 18

discontinue clonazepam.

Increased lithium dose to 600 mg CR ghs. Changed clonazepam

Discharge: continue lithium, quetiapine, and risperidone;

Lithium level: 0.4 mEq/L

Lithium level: 0.7 mEq/L

Post-Discharge Outpatient Follow-Up (2.4)

Days since onset Days since Medication changes Clinical evaluation notes
discharge

55 4 Increased quetiapine to 200 mg ghs PHQ-9: 11; GAD-7: 11; WSAS: 32; ISI: 13

62 11 Reduced risperidone to 1 mg ghs only. PHQ-9: 5; GAD-7: 7; WSAS: 26; ISI: 4

77 26 Instructed to taper risperidone to 0.5 mg and discontinue in PHQ-9: 2; GAD-7: 3; ISI: 1
two weeks.

98 47 n/a PHQ-9: 1; GAD-7: 0; WSAS: 11; ISI: 0

125 74 Patient requested to reduce quetiapine to 100 mg ghs due to PHQ-9: 0; GAD-7: 0; WSAS: 0; ISI: 0
side effects (dry skin and weight gain).

181 130 Reduced quetiapine to 25-50 mg ghs due to continued side PHQ-9: 0; GAD-7: 0; WSAS: 0; ISI: 0
effects.

210 159 Patient discontinued quetiapine. n/a

216 165 Instructed to reduce lithium to 450 mg CR qd in two weeks. PHQ-9: 0; GAD-7: 0; WSAS: 0; ISI: 0

251 200 Reduced lithium to 300 mg CR qd. n/a

258 207 Discontinued lithium. n/a

280 229 n/a PHQ-9: 2; GAD-7: 0; WSAS: 0; ISI: 1

3. Discussion

The patient presented with new-onset psychosis approximately two
weeks after diagnosis with COVID-19, consistent with the average time-
line in similar cases (Rittmannsberger et al., 2022). However, this case
has notable differentiators, including the absence of certain risk fac-
tors and length of treatment. Severe symptoms persisted for nearly two
months, requiring three separate admissions, various medication tri-
als, and regular outpatient follow-up with continued antipsychotic use
for over six months after discharge. While some post-COVID psychosis
patients have required treatment over several weeks (e.g., Lim et al.,
2020; Correa-Palacio et al., 2020; Parker et al., 2021) many recov-
ered more quickly (Smith et al., 2021; Rittmannsberger et al., 2022;
Al-Busaidi et al., 2021; Ferrando et al., 2020; Lu et al., 2020), with one
review noting < 2 weeks of symptoms in over 50% of cases and >2
months of symptoms in less than 5% (Rittmannsberger et al., 2022).
Most patients are noted to have fully recovered; however, very few
existing case reports provide long-term follow-up details with which
to compare the full timeline presented here (Rittmannsberger et al.,
2022).

Epidemiological research from previous pandemics associates psy-
chosis during or after coronavirus infection with certain risk fac-
tors (e.g., steroid treatment, psychiatric history, psychosocial stress)
(Lee et al., 2004). Related to COVID-19, specifically, many reports are
confounded by the use of medications with known psychiatric side ef-
fects to treat the preceding infection and/or inpatient medical treat-
ment, increasing risk of delirium (Watson et al., 2021; Smith et al., 2021;
Rittmannsberger et al., 2022). For example, two case reports describe
patients with no psychiatric history but whose COVID infections necessi-
tated admission and treatment with glucocorticoids, antibiotics, and/or
hydroxychloroquine (Al-Busaidi et al., 2021; Lu et al., 2020). Other
cases are additionally complicated by psychiatric history or other risk
factors; e.g., Correa-Palacio et al. (2020) describe a patient who both re-
ceived high doses of methylprednisolone for COVID-19 and had a history
of cocaine use. In contrast, our patient had no history of substance use
and did not receive treatment for her mild COVID infection; therefore,
it is highly unlikely that at least the initial onset of psychosis symptoms
was pharmacologically induced. While she was treated with dexametha-
sone during her psychiatric admission after initial use of risperidone was

unsuccessful, she did not develop any new psychotic symptoms after its
initiation, and in fact began to improve soon after.

It is also unlikely that onset was entirely triggered by psychoso-
cial stress (e.g., work-related incidents noted by her fiancé), given the
lack of particularly novel or severe stressors and pertinent history.
Of note, one review of COVID-related psychosis identified psychoso-
matic differences between cases preceded by infection and those where
psychosis was attributed to pandemic stressors (e.g., isolation, anxi-
ety) (Rittmannsberger et al., 2022). Patients with no preceding infec-
tion were far more likely to experience symptoms centered around
COVID-related themes and to have a history of psychiatric disorders
(Rittmannsberger et al., 2022), neither of which apply here. At base-
line, the patient had been psychologically healthy, working full-time in
a position requiring a high level of mental and emotional function, and
living with a partner who did not report any behavioral changes (e.g.,
depression or mania) preceding onset of psychosis. She did experience
new feelings of anxiety, depression, and suicidality after psychosis onset,
which she attributed to frustration with this sudden, unexpected, and
life-changing health event. Taken together, this presentation is not con-
sistent with other mixed psychotic/mood diagnoses (e.g., psychotic de-
pression, schizoaffective, bipolar). Her symptoms were also not entirely
consistent with delirium (e.g., persistent delusions and auditory hallu-
cinations, lack of visual hallucinations and fluctuating consciousness)
and all diagnostic testing revealed no underlying brain abnormalities or
other potential physical etiology. NMDA receptor encephalitis, a rare
but possible cause of similar presentation, was ruled out via antibody
test, and repeated evaluation found no additional infectious, traumatic,
metabolic, inflammatory, or other potential causes or alternatives.

It is possible, as others have suggested (e.g., Al-Busaidi et al., 2021;
Lu et al., 2020) that SARS-CoV-2 affects the brain directly, or indi-
rectly through a compensatory immune response involving the cytokines
network and excitatory amino acids (Sultana and Ananthapur, 2020;
Lim et al., 2020). No psychiatric cases thus far have documented an ac-
tive CNS infection, although this has been found with neurological com-
plications (Rittmannsberger et al., 2022). SARS-CoV-2 antibodies, how-
ever, have been found in CSF of one patient with psychotic symptoms
who had been presumably COVID-positive for 3 weeks (Noone et al.,
2020), and one with mania who had recovered from COVID, testing neg-
ative one week prior (Lu et al., 2020). Elevated inflammatory markers
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have been noted in many cases (e.g., Lim et al., 2020; Ferrando et al.,
2020; Chacko et al., 2020), of which one review found that CRP was
the most common (present in 59%), but also noted that nearly 25%
of patients did not show any signs of inflammation, potentially due
to the delay between somatic and psychotic symptom onset, allowing
time for inflammation to subside, particularly after a mild infection
(Rittmannsberger et al., 2022). This patient was not medically evalu-
ated for over two weeks after COVID diagnosis, by which point she had
recovered from her mild illness, and diagnostic testing subsequently con-
tinued for a month. Two CRP panels conducted early in treatment were
within normal range and initial head CT was unremarkable; later MRI
and LP did not indicate encephalitis. CSF was not tested for SARS-CoV-2
RNA or antibodies, and TNF-alpha and IL-6 levels were never evaluated;
however, given lithium’s documented benefit for TNF-alpha reduction
(Nassar and Azab, 2014), the rapid reduction and ultimate resolution
of symptoms after lithium was initiated may suggest potential involve-
ment. While it is unlikely to have psychosis secondary to an inflamma-
tory process without evidence of reaction, the possibility of occurrence
prior to evaluation cannot be ruled out, and the neurological impact of
even low-grade COVID-related systemic inflammation is not yet fully
known (Rittmannsberger et al., 2022).

4. Conclusion

This case underscores the current lack of knowledge regarding
COVID-19’s full impact on the body and brain, and the importance
of longitudinal follow-up in contributing to further understanding of a
novel virus with potential long-term complications. Other than preced-
ing viral infection, this patient had no notable risk factors for psychosis
besides some recent stress, yet developed a severe and life-threatening
condition that took longer than expected to resolve. Dexamethasone was
helpful after initial use of a benzodiazepine and antipsychotic showed
minimal effect; however, lithium had the most significant impact on her
recovery. Although inflammatory proteins (i.e., CRP, TNF-alpha, IL-6)
are not mainstream evaluations for psychosis, they may be potential
markers for individuals with current, recent, or possible COVID infec-
tion presenting with psychiatric complications; however, other etiolo-
gies (e.g., delirium) should still be investigated (Watson et al., 2021;
Smith et al., 2021; Rittmannsberger et al., 2022). The long-term neu-
rological effects of COVID-19 are not yet known, and this remains an
important area of investigation to appropriately diagnose and address
future complications.

ALT: alanine aminotransferase; AST: aspartate aminotransferase;
APTT: activated partial thromboplastin time; bid: twice a day; BUN:
blood urea nitrogen; CO,: carbon dioxide; CR: controlled release;
CRP: C-reactive protein; CT: computed tomography; dL: deciliter; EBV:
Epstein-Barr virus; ECT: electroconvulsive therapy; EEG: electroen-
cephalogram; EtOH: ethanol (alcohol); fL: femtoliter; g: gram; GAD-7:
Generalized Anxiety Disorder scale, 7-item; GFR: glomerular filtration
rate; HCT: hematocrit; HgB: hemoglobin; INR: international normalized
ratio; ISI: Insomnia Severity Index; L: liter; LDH: lactate dehydrogenase;
LP: lumbar puncture; MCV: mean corpuscular volume; mEq: milliequiv-
alent; pg: microgram; pL: microliter; mg: milligram; min: minute; mL:
milliliter; MSE: Mental Status Examination; MRI: magnetic resonance
imaging; NMDA: N-methyl-D-aspartate; PHQ-9: Patient Health Ques-
tionnaire, 9-item (depression); PRISE: Patient-Rated Inventory of Side
Effects; prn: as needed; PTT: prothrombin time test; qd: once a day; ghs:
once a day at bedtime; RBC: red blood cell; RDW: red blood cell dis-
tribution width; tid: three times a day; U: unit; WBC: white blood cell;
WNR = within normal range; WSAS: Work and Social Adjustment Scale.
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