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The approach to mental health care for survivors is informed 
by a number of individual, social, and cultural factors. One 
must first consider the psychiatric sequelae of surviving the 
illness, its complications, and the complications of its treat-
ments. In the acute phase of illness, even small foci of infection 
can produce psychiatric symptoms ranging from mood changes 
and irritability to cognitive dysfunction to psychosis. 
Neuropsychiatric manifestations may even present as the first 
signs of infection in an otherwise well-appearing patient. 
Hematogenous spread of bacteria or virus to the central ner-
vous system can produce meningitis associated with significant 
morbidity and mortality, presenting symptoms including head-
ache, nausea, nuchal rigidity, confusion, lethargy, and apathy to 
be confirmed by the examination of CSF. Bacterial meningitis 
may also result in brain abscess, with seizures and various psy-
chiatric symptoms prevailing depending on the size and loca-
tion of the abscess. Successful treatment with empirical 
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antibiotics and primary excision of the abscess may still result 
in persistent psychiatric symptoms. In cases of viral encephali-
tis, psychiatric symptoms are very common in the acute phase 
and recovery, especially mood disorders. Major disability can 
result, including symptoms of depression, amnestic disorders, 
hypomania, irritability, and disinhibition (sexual, aggressive, 
and rageful) even months after recovery. Psychosis may also 
rarely result. Standard treatments with antidepressants, stimu-
lants, mood stabilizers, neuroleptics, and electroconvulsive 
therapy should be applied [1].

Individuals may suffer potentially permanent cognitive defi-
cits secondary to illness or its treatments that will require cogni-
tive rehabilitation. In cases of delirium, if the resultant 
encephalopathy is severe or persistent, pharmacologic inter-
ventions with antipsychotics (such as haloperidol 0.5–20  mg/
day) and mood stabilizers (such as valproic acid up to 60 mg/kg/
day) should be considered. In addition, psychosocial interven-
tions will need to be implemented to maintain safety and care 
for someone who may no longer be able to care for themselves. 
Additional consideration on this topic is provided in the chap-
ter entitled Neuropsychiatric Sequelae of Infectious Outbreaks.

In the wake of an infectious disease outbreak, the loss of 
functioning imparted by illness may leave survivors feeling 
demoralized, helpless, and in a state of mourning over the loss 
of the person they used to be. If the patient experiences 
marked distress or significant impairment in social or occupa-
tional functioning, they may meet DSM-V criteria for adjust-
ment disorder. Therapeutic interventions in those instances 
should focus on helping individuals regain a sense of auton-
omy and mastery through rehabilitation. It is helpful to focus 
on gaining immediate control over some specific aspects of 
their lives, as well as helping the persons identify and link with 
agencies and supports in the community [2]. Psychotherapy, 
both individual and group therapy, if available, can help survi-
vors come to terms with the loss of functioning.

If the patient is left with significant depressive symptoms 
meeting DSM-V criteria for major depressive disorder, the 
psychopharmacological approach may be warranted; selective 
serotonin reuptake inhibitors or serotonin–norepinephrine 
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reuptake inhibitors should be considered in such cases. 
Concurrent insomnia may be treated with melatonin, trazo-
done, ramelteon, or any available sedatives–hypnotics. 
Prescribers should be aware of drug–drug interactions and 
cytochrome P450 interactions between selected psychotro-
pics and medications prescribed by infectious disease physi-
cians in treating survivors. Patients who are at increased risk 
of developing delirium (i.e., elderly, dementia, and brain dis-
ease) should also be monitored for changes in mental status, 
attention, alertness, and orientation. Psychotherapy (cogni-
tive behavioral therapy, supportive psychotherapy, and psy-
chodynamic psychotherapy) may also be of clinical benefit if 
available. Enlisting local cultural and spiritual leaders may 
also help build hope and confidence.

Another important consideration is that proximity to and 
survival from life-threatening events (in this case illness) are 
known risk factors for the development of trauma-based dis-
orders, including acute stress disorder and posttraumatic 
stress disorder (PTSD). PTSD is characterized by intrusive 
thoughts, nightmares, and flashbacks of past traumatic events, 
avoidance of reminders of trauma, hypervigilance, and sleep 
disturbance leading to significant social, occupational, and 
interpersonal dysfunction. In the aftermath of pandemics, 
increased psychiatric screening and surveillance is recom-
mended to address acute stress disorder, posttraumatic stress 
disorder, depressive disorders, and substance abuse.

In the short-term aftermath, psychological first aid can be 
administered to patients by public health and public behav-
ioral health workers. Such interventions focus on establishing 
a respectful, supportive rapport, triaging critical needs, nor-
malizing stress and grief reactions, supporting positive 
thoughts about the future, and teaching mindfulness-based 
techniques to decrease the levels of stress and hyperarousal 
(i.e., deep breathing, progressive muscle relaxation, and 
guided imagery). Normalizing angry feelings while decreasing 
anger-driven behaviors can also play a therapeutic role [2].

In the long-term aftermath of a pandemic, trauma-focused 
therapies and pharmacological treatments may be indicated. 
Once a diagnosis of PTSD is made, treatment should be 
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initiated promptly. First-line treatment consists of trauma-
focused cognitive behavioral therapy (CBT) to help reduce 
pessimistic and catastrophic thoughts about the future. 
Exposure therapy and eye movement desensitization and 
reprocessing (EMDR) therapies may also be utilized. If these 
therapeutic modalities are not readily available, selective 
serotonin reuptake inhibitors (SSRIs) and serotonin–norepi-
nephrine reuptake inhibitors (SNRIs) can also be considered 
first-line treatments, to be administered for a duration of at 
least 6–12  months to prevent recurrence and relapse. 
Monotherapy or adjunctive therapy with quetiapine may also 
be considered. Alpha-adrenergic receptor blockers such as 
prazosin could be used for sleep disruption and nightmares, 
either alone or in conjunction with an antidepressant [3].

Special consideration should also be given to individuals 
with preexisting mental health issues who may experience 
setbacks, relapses, and impairments in functioning. More vul-
nerable patients with serious and persistent mental disorders 
such as primary psychotic illnesses or developmental disor-
ders are likely to experience destabilizing disruptions in rou-
tine and access to medications/treatments. Psychotic, manic, 
or depressive symptoms may be intensified due to stress; 
increasing standing psychotropic medications may be indi-
cated. Preexisting anxiety and substance use disorders are 
likely to worsen in the face of constant fear and distress. It is 
helpful to provide patients with a supply of PRN or “as-
needed” extra tablets of antipsychotics or benzodiazepines as 
the pandemic unfolds to treat worsening symptoms. It is also 
prudent to enlist these patients’ families and social supports 
to warn them of the risk for psychiatric destabilization and 
provide them with specific examples of worsening psychiatric 
symptoms to be on the lookout for. A safety plan and com-
munication strategy should be developed with the patient 
and his or her family in the aftermath of a pandemic, with 
attention paid to potential barriers imposed by the pandemic 
(i.e. pharmacy closures, difficulty accessing medications). 
When possible, it may be prudent to prescribe a few months’ 
additional supply of medications to be entrusted to a reliable 
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family member. Increased monitoring is prudent in the after-
math of a pandemic with bimonthly or even weekly visits, 
depending on the severity of illness. For patients who are 
unable to access their usual providers, telepsychiatry can be a 
helpful substitute where available. Mental health profession-
als should be trained in the assessment of suicidality and 
safety concerns which may arise in the setting of acute anxi-
ety, disability, bereavement, and multiple losses.

As a special consideration, it is worth noting that survivors 
of pandemics may find themselves the targets of pronounced 
stigma and rejection by their local communities. Affected 
individuals may blame themselves, and they may be pre-
vented from returning to their homes or workplaces [4]. 
Entire cultural groups, communities, and geographic popula-
tions may become targets of stigmatization, which may serve 
as a barrier to seeking care [5]. In these cases, validating the 
experience of the stigmatized person is of utmost importance. 
In some communities, survivors of pandemics have been 
lauded as heroes by nongovernmental agencies in an attempt 
to decrease stigma [4]. Fostering resilience in such persons 
and their communities can help them to reclaim a sense of 
self-efficacy and fortitude in the face of adversity [6].

Just as patients experience significant emotional impacts 
in the course of a pandemic, so too will the brave and selfless 
healthcare personnel who are charged with the responsibility 
of providing aid to the infected. Their burden, however, is 
compounded by their high and persistent risk for exposure 
and death, separation from their loved ones which may be 
either enforced or due to prolonged work shifts, seeing trau-
matic images of their disfigured or dying patients, working 
during surge conditions in overburdened settings with chroni-
cally scarce supplies and medications/vaccines, experiencing 
hopelessness due to massive human losses in spite of their 
best efforts to provide care, managing human remains, expe-
riencing workforce quarantine, witnessing the death of their 
colleagues, lack of reinforcements and replacements, and 
their own fatigue and burnout, to name a few of the many 
traumas they must endure in the course of their service [7].
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It, therefore, does not come as a surprise that studies of 
nurses who treated SARS patients during the 2003 outbreak 
indicated high levels of stress and 11% rates of traumatic 
stress reactions, including depression, anxiety, hostility, and 
somatization symptoms [8]. One study showed that even 
1 year after the SARS outbreak in 2003, healthcare worker 
SARS survivors still had persistently higher levels of stress 
and psychological distress than non–healthcare worker SARS 
survivors [9]. Similar findings have been reported in multiple 
studies indicating acute and persistently elevated stress levels 
as well as other emotional sequelae of healthcare workers 
during and after pandemic disease outbreaks [10–12]. Those 
findings indicate that left unaddressed, emotional needs and 
wounds of healthcare personnel grappling with an outbreak 
can reverberate long, perhaps for many years, after an out-
break has abated.

Healthcare personnel working at great personal peril will, 
therefore, require frequent and clear communication regard-
ing the status of the pandemic and developments as they 
unfold. Communication at every level should be monitored, 
with systems in place to bidirectionally transmit news among 
healthcare workers, their administration, healthcare facilities, 
and the government [10].

Leadership, structure, and clear delineation of duties and 
responsibilities are critical. Determining staffing needs and 
establishing predictable schedules will lay a stable foundation 
for healthcare workers and ground them in the face of other 
destabilizing forces. Healthcare workers on the frontlines 
should be supported to the fullest extent possible as the pan-
demic unfolds to prepare for what is to come. Educational 
materials should be developed and provided that can outline 
what healthcare workers might expect in the course of their 
duties, including common reactions and stressors they may 
encounter from the public, patients, their friends and families, 
or from within themselves. This is of utmost importance, as an 
unprepared workforce may feel afraid to serve; in a survey of 
over 6400 healthcare workers across 47 facilities in the 
New York metropolitan region, only 48.4% said they would 
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be willing to report to work during an outbreak of SARS, 
most frequently citing fear for personal or family safety as the 
reason they were unwilling to work [13].

Given the real and understandable fear of contracting ill-
ness, comprehensive and repeated training on infection con-
trol and how to use personal protective equipment can help 
increase the confidence of the workforce that their personal 
safety will be maintained. Healthcare personnel should also 
be offered periodic health assessments to reassure them of 
their physical well-being [8]. Preparations should also center 
on immunization programs, available vaccines for frontline 
healthcare personnel, availability of prophylactic medica-
tions, and assurances that their concerns and needs will be 
heard and met [14].

A study of the psychological impact of the 2003 SARS 
outbreak on healthcare workers in Singapore found that sup-
port from supervisors and colleagues was a significant nega-
tive predictor for psychiatric symptoms and PTSD, in addition 
to clear communication of directives and precautionary mea-
sures which also helped reduce psychiatric symptoms [15]. 
Buddy systems pairing more and less experienced healthcare 
workers can help not only to transfer skills, but also to reduce 
social isolation and promote a sense of support and intercon-
nectedness [10]. The experience of being a healthcare worker 
during a pandemic is both isolating and stigmatizing; having 
a partner to share the experience with would be beneficial on 
multiple levels.

Administrators can improve the situation by being atten-
tive to the psychological, physical, spiritual, and psychosocial 
needs of healthcare workers. Systems should be implemented 
for rest and relief of duties to prevent burnout; it is also pru-
dent to limit overtime [2]. Programs promoting well-being 
incorporating mindfulness and relaxation techniques can 
help healthcare workers develop self-help skills during times 
of increased stress; once learned, they may also be able to 
pass such skills on to their patients. Workforce resilience pro-
grams and self-care strategies should be promoted. Teamwork 
and morale-building activities should also be promoted, as 
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well as wellness breaks. It may also be meaningful to plan 
staff-appreciation events and verbally acknowledge their 
ongoing efforts [2]. Spiritual leaders from the faith-based 
community may also be called upon to provide spiritual guid-
ance to affected healthcare workers who would find tremen-
dous comfort in such an outlet.

It is also important to remember that healthcare workers 
will have their own sick family members, childcare issues, and 
personal affairs impressing upon them from the outside world, 
which can leave them feeling pulled between a sense of duty to 
their patients and their loved ones. Psychosocial programs that 
are mindful of providing services for the families of healthcare 
workers can go a long way in supporting staff and protecting 
morale. Lending cellular phones, laptops, or tablets to health-
care workers and their families to ensure they are able to 
maintain ongoing communication, as well as providing updates 
on websites and hotlines, can also help healthcare workers feel 
they are still interconnected with their families and may allevi-
ate some of the real pressures that are felt. Furthermore, 
healthcare workers should be regularly reminded and trained 
in infection control measures when they return home; for 
example, reminding staff of handwashing and to change 
clothes before entering their homes to protect family members. 
Providing disposable scrubs or garments especially for wear in 
the hospital may also help decrease healthcare workers’ anxi-
ety about transmitting illness to their families back home [2]. It 
may also help to designate healthcare workers a specialized 
status within the community, given the crucial public service 
role they play. For example, providing specialized identification 
cards that might prevent them from waiting in lines at gas sta-
tions or supermarkets, as well as fair compensation and a sti-
pend for their families, may further promote a sense of 
professional pride and goodwill and may help counteract the 
negative impact of the stigma that they may endure.

Lastly, employee assistance programs should target health-
care personnel who have developed traumatic, affective, or 
anxiety disorders as well as those struggling with increased 
substance use disorders. Increased mental health monitoring 
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is advised, given healthcare workers’ proximity and repeated 
exposure to traumatic experiences, as well as the well-
documented evidence of the persistent distress they are likely 
to experience. They should be considered a high-risk group 
for developing psychopathology in the aftermath of a pan-
demic and they should be given the same consideration and 
nurturing of any other high-risk population identified. 
Healthcare workers should have ready access to psychiatric 
care, pharmacologic interventions, and both individual and 
group psychotherapy. They should be reassured that their 
families will receive the same.

Practitioners tasked with treating patients in the aftermath 
of a pandemic will face challenges in providing standard care, 
both due to infrastructural and crisis-related adversities, as 
well as secondary to unique biological changes imparted by 
the disease itself. It is important for practitioners to be aware 
of common drug interactions, dosing, and titration strategies, 
and special considerations for different classes of psycho-
pharmacological agents used. This section aims to review and 
summarize pertinent aspects of psychopharmacological 
agents which may be of use to future practitioners who find 
themselves providing psychiatric care in the wake of a 
pandemic.

Antidepressants are first-line agents for a number of psy-
chiatric conditions that may be encountered in the aftermath 
of a pandemic. Such diagnoses include mood disorder 
secondary to a general medical condition, major depressive 
disorder, posttraumatic stress disorder, dissociative disorder, 
obsessive-compulsive disorder, and generalized anxiety dis-
order, to name a few. To identify and treat major depressive 
disorder, the psychiatric interview should focus on the psy-
chological symptoms of depression (i.e., sad mood, anhedo-
nia, hopelessness, worthlessness, guilt, and suicidality) rather 
than the vegetative symptoms (i.e., sleep disturbance, appe-
tite change, psychomotor changes, and decreased concentra-
tion and energy), which may be of lower yield in the setting 
of acute medical illness. Depression should also be distin-
guished from hypoactive delirium, which may also present 
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with diminished appetite, sleep disturbance, and an appear-
ance of apathy (in the case of delirium, treatment with anti-
psychotics will be more effective than addition of an 
antidepressant).

An adequate trial of an antidepressant is defined as 
12 weeks of antidepressant therapy at an effective therapeutic 
dose. It is helpful to establish expectations with patients by 
reminding them that daily use is important (rather than as-
needed use), that symptoms may take 2–4 weeks before they 
begin improving, and that common side effects such as nausea, 
diarrhea, headache, and sexual dysfunction may be expected. 
Patients age 24 and younger should be monitored for worsen-
ing suicidal ideation. For patients with significant concurrent 
anxiety, a slow titration may be most appropriate with tempo-
rary use of benzodiazepines until the antidepressant takes 
clinical effect (e.g., lorazepam 0.5–1  mg orally two to three 
times per day). If the drug is not working within 6–8 weeks, the 
patient may require a dose increase or a switch should be 
considered. Providers should treat until remission or a signifi-
cant reduction in symptoms is observed, continuing treatment 
for 1 year for the first episode of major depressive disorder 
and indefinitely if there have been two or more episodes.

There are six principal selective serotonin reuptake inhibi-
tors in common use: fluoxetine, sertraline, citalopram, escita-
lopram, paroxetine, and fluvoxamine. The global accessibility 
of these agents may vary. Fluoxetine has a dose range from 10 
to 80 mg and has the longest half-life (2–3 days), which makes 
it an ideal choice for patients in whom there are concerns for 
compliance or consistent access to medication. Sertraline has 
a dose range of 25–200 mg, and its wide range of dosing mak-
ing it a good choice for elderly patients or for those who may 
be sensitive to side effects. Fluoxetine and sertraline have no 
renal dose adjustment, but a lower or half dose is recom-
mended for patients with hepatic impairment. Citalopram 
doses range from 10 to 40 mg, but should not exceed more 
than 20  mg/day for patients over age 60 or if the hepatic 
impairment is present. There is no dose adjustment for mild/
moderate renal impairment, but caution should be used in 
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severe impairment. It is important to note that citalopram 
should not be combined with other QTc prolonging agents 
(applies to antimicrobials such as erythromycin, clarithromy-
cin, fluoroquinolones, antifungals, and antimalarials) for 
increased risk of torsades de pointes [16]. Escitalopram, an 
enantiomer of citalopram, has dose ranges from 5 to 20 mg, 
should not exceed more than 10 mg/day in the elderly or in 
cases of hepatic impairment, or if severe renal impairment is 
present. Paroxetine doses range from 20 to 40 mg, with only 
10 mg/day recommended in cases of renal or hepatic impair-
ment. It has the shortest half-life of all the SSRIs (21 hours), 
resulting in an uncomfortable discontinuation syndrome and 
may not be ideal for patients with interrupted access to care/
medications. Side effects of sedation, weight gain, constipa-
tion, and dry mouth may make it a favorable option, however, 
for specific patients. Lastly, fluvoxamine doses range from 
100 to 200  mg; however, many drug–drug interactions are 
associated with its use and should be monitored for.

Clinically significant interactions exist between selective 
serotonin reuptake inhibitors and several antiretrovirals in 
the setting of HIV/AIDS. For example, SSRIs shown to have 
decreased metabolism in the setting of ritonavir include ser-
traline and citalopram, but alternatively, the levels of fluox-
etine and fluvoxamine are both decreased by nevirapine. 
Fluoxetine and fluvoxamine can both increase the levels of 
amprenavir, delavirdine, efavirenz, indinavir, lopinavir/ritona-
vir, nelfinavir, ritonavir, and saquinavir [17].

Tricyclic antidepressants have common side effects such as 
drowsiness, confusion, dizziness, weight gain, hypotension, 
and tachycardia, as well as anticholinergic side effects includ-
ing dry mouth, blurred vision, decreased gastrointestinal 
motility, and urinary retention. Some of these side effects can 
be taken advantage of in the setting of HIV/AIDS, specifi-
cally weight gain, increased sleep, and decreased diarrhea 
[17]. Mirtazapine 7.5–45  mg at bedtime similarly may be a 
good choice in patients with postinfectious cachexia and 
exhaustion as it promotes weight gain and can cause a signifi-
cant sedation, making it suitable for patients suffering from 
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insomnia. Bupropion 75–450 mg/day can be helpful in postin-
fectious anergia, but prescribers should bear in mind that it 
lowers the seizure threshold. Tricyclic antidepressants and 
serotonin–norepinephrine reuptake inhibitors are useful if 
there is also concurrent neuropathic pain or a lingering 
inflammatory process that persists following some viral infec-
tions; for example, amitriptyline 10–400  mg at bedtime, 
duloxetine 60–120 mg/day, or venlafaxine 75–225 mg/day.

Antimicrobial drugs themselves have had prominent asso-
ciations with delirium and a host of other psychiatric side 
effects. For example, antibacterials such as quinolones have 
been associated with psychosis, paranoia, mania, agitation, 
and Tourette-like syndrome, and procaine penicillin has been 
associated with delirium, psychosis, agitation, depersonaliza-
tion, and hallucinations. Mefloquine and other antiparasitic/
antimalarial drugs have been associated with confusion, psy-
chosis, mania, depression, aggression, anxiety, and delirium. 
Antituberculous drugs such as cycloserine have been associ-
ated with agitation, depression, psychosis, and anxiety. 
Antivirals such as amantadine have been associated with 
psychosis and delirium, and interferon treatment is fre-
quently associated with depression [1].

In addition to being cognizant of the side effects of the 
treatments themselves, drug–drug interactions between 
antimicrobials and psychotropic drugs abound. Psychiatric 
care providers should exercise caution when utilizing spe-
cific psychotropics (i.e., antipsychotics or tricyclic antide-
pressants) in the setting of other QTc interval-prolonging 
agents such as erythromycin or ketoconazole, due to 
increased risk of ventricular arrhythmias and torsades de 
pointes. Providers should keep in mind that linezolid is an 
irreversible monoamine oxidase-A inhibitor and isoniazid 
is a weaker monoamine oxidase inhibitor—so the serotonin 
syndrome or hypertensive crisis can result if serotonergic 
antidepressants or other sympathomimetics (such as 
meperidine, which is an opioid analgesic) are coadminis-
tered. Antimalarials have been shown to increase the levels 
of phenothiazine neuroleptics. Clarithromycin and erythro-
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mycin can increase carbamazepine, buspirone, clozapine, 
alprazolam, and midazolam levels. Quinolones may increase 
clozapine and benzodiazepine levels but reduce benzodiaz-
epine effect via the GABA receptor. Lastly, providers 
should be aware that isoniazid can increase haloperidol and 
carbamazepine levels [1].

Psychiatric care providers should be aware of the myriad 
complications of corticosteroid use, seen in up to 6% of 
patients presenting with significant neuropsychiatric manifes-
tations. Anxiety, mania, delirium, or psychosis may present 
with the administration of corticosteroids, and a dose-
dependent relationship has been observed. In most cases, a 
reduction of corticosteroid dose will improve symptoms; 
however, if this strategy is not possible or ineffective, antipsy-
chotics or mood stabilizers should be used [18]. In patients 
presenting with predominantly manic symptoms, special con-
sideration should be given to medical comorbidities when 
selecting a mood stabilizer. Lithium may be difficult to 
administer in the setting of renal dysfunction, electrolyte 
abnormalities, or fluid shifts. Valproic acid may be relatively 
contraindicated in patients with significant liver disease or 
pancreatitis. Carbamazepine has antidiuretic actions, has 
quinidine-like effects on cardiac conduction, and has been 
associated with aplastic anemia and leukopenia which pre-
scribers should bear in mind.

�Conclusion

Providing psychiatric care to survivors and healthcare work-
ers in the aftermath of a pandemic outbreak is a complicated, 
but crucial, imperative in the service of reducing the burden 
of human suffering. Challenges will abound on multiple lev-
els, but there is no substitute for preparedness. Knowledge of 
assessment, differential diagnosis, medical complications, and 
treatment will aid the psychiatric care provider in developing 
a treatment approach for these patients who are most vulner-
able during their greatest time of need.
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