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I7) pandemtc hascaused-disr uptiuu of mentathealth aluug with
physical illness, and it is associated with social and occupational impairment. Co-morbid mucormycosis in COVID-
19 has added to the severity of psychiatric symptoms. Objectives: Primary objective was to assess neuropsychiatric
manifestations in COVID-19 patients with mucormycosis. The secondary objective was to assess concerns for
psychiatric symptoms. Materials and Methods: A cross-sectional study was done on COVID-19 patients with
mucormycosis. A consecutive sampling method was adopted, and 70 COVID-19 patients with mucormycosis were
recruited to the present study. Mini International Neuropsychiatry Interview Plus (M.I.N.I. Plus) was used to screen
psychiatric symptoms, and the diagnosis was made as per the International Classification of Diseases tenth revision
(ICD-10). Beck depression inventory (B.D.I.), Hamilton scale for assessment of anxiety (HAM-A) and Beck suicide
inventory (B.S.I.) were used to assess the severity of symptoms. Results: Prevalence of neuropsychiatric
manifestations in the present study was 64.28%, among which 28.8% had Major depressive episodes, 40% had anxiety,
11% had substance use disorder, and 20% had delirium. The Major concern for symptoms was found to be the
uncertainty of outcome, which was present in 29% of patients, followed by fear of death (25%), postoperative
complications (19%), lack of knowledge (3%) and 22% of patients had multiple concerns. Conclusion: Prevalence of
neuropsychiatric disorders is higher in COVID-19 patients with Mucormycosis. Psychiatric screening should be
considered in these patients to decrease morbidity and improve outcome and quality of life.
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INTRODUCTION

COVID-19 was declared a concern of public health by
World Health Organization (WHO) on 30th January
2020, and it is caused by the new Coronavirus (SARS-
CoV-2).'It originated during later parts of 2019 and has
led to economic and social disruption.” This pandemic
has led to the onset of new anxiety and depressive

symptoms in people who did not have a history of any
psychiatric illness. A meta-analysis found that the
overall pooled prevalence of depression, anxiety, and
distress was 31.4%, 31.9%, and 41.1%, respectively.’
These mental health problems may be due to fear of
contracting infection, work pressure, fear of job loss,
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fear of losing loved ones, and worsening living
conditions.*

Some studies have demonstrated a bi-directional
correlation between COVID-19
manifestations, i.e., COVI-19 will increase the chances

and psychiatric

of patients to suffer from mental illness and vice-versa,
CI ”;_ pe—dauc O adCK0 AWdarencss ap 1C
disease, poor COVID appropriate behaviour, poor
personal care, cognitive deficits, and poor financial
support. A retrospective study in the U.S.A. found an
incr risk of
COVID-19.°  Presence of psychiatry disorders is
associated with poor outcomes in COVID-19 patients.®
Studies have also found that the presence of medical co-

morbidities

hiatri lae in survivors of

increases the risk of psychiatric
manifestations and mortality. Recently, there have been
several cases of mucormycosis in COVID-19 patients
worldwide. Risk factors include an environment of low
oxygen, high glucose levels due to inadvertent use of
steroids, acidic medium due to diabetic ketoacidosis,
high iron levels and suppression.’

Mucormycosis acts as a significant stressor for the

immune

development and worsening of psychiatric symptoms in
COVID-19 patients. These patients also have to
undergo surgical intervention like enucleation and
debridement of para-nasal sinuses based on the site
involved, adding burden on the mental health of these
patients. Poor knowledge regarding the treatment (both
surgical and medical) adds to the severity of symptoms.
Patients undergoing major surgery involving any body
part can develop anxiety over the uncertainty of
outcome, postoperative complications and fear of
disfigurement. A study conducted in Bangladesh,
including 422 participants, revealed that fear of
complications due to black fungus led to various
psychiatric manifestations.® So, this study was
conducted to assess the neuropsychiatric manifestations
in these patients.

Objectives

The primary objective was to assess the prevalence of
neuropsychiatric manifestations in COVID patients
with Mucormycosis. The secondary objective was to
assess concerns for psychiatric symptoms

MATERIALS AND METHODS

This cross-sectional study was conducted on COVID-
19 patients with mucormycosis from inpatient wards of
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the tertiary care centre in Karnataka, India. The study
was conducted for a duration of five months, from
March 2021 to July 2021. Data collection was started
after obtaining approval from the Institutional Ethical
Committee. Informed written consent was obtained
from each patient and their relatives.

11 L.riu:rid.
All gender patients aged less than 65 years

COVID-19 patients with mucormycosis.

COVID-19 patients with mucormycosis having a past
history of psychiatric illness.

Procedure:

COVID-19 patients with mucormycosis diagnosed
based on M.R.I. with gadolinium contrast and K.O.H.
mount of tissue biopsy from inpatient setting were
included in the present study. A consecutive sampling
method was adopted, and 73 patients were recruited, out
of which three patients were excluded as they had a past
history of psychiatric illness. A semi-structured
proforma was used to collect sociodemographic and
clinical =~ variables.  Screening  for  psychiatry
manifestations was done by M.LN.I-Plus’ before
patients underwent surgical intervention. Diagnosis of
psychiatric disorders was made as per ICD-10.
BDI'"was administered to assess the severity of
depressive symptoms in patients diagnosed with
depressive episodes, and the BSI" scale was
administered to assess the suicidal intent in these
patients. In patients with anxiety symptoms, HAM-
Awas used to measure the severity of symptoms.
Underlying concerns for these psychiatric symptoms
were assessed.

Statistical analysis was done by frequency and
percentage using WHO Epi-Info. 7

RESULTS

This study included 70 COVID-19 patients with
mucormycosis, among which 72.9% were males and
27.1% were females. 82.8% of patients belonged to the
age group of more than 35 years, and 41% were illiterate.
90% of subjects were married, and 10% were single.
Most of the participants (57%) were unskilled labourers.
The study comprised 50% of subjects from a rural
background and 43% from urban areas. (Tablel).



Table 1- Sociodemographic profile

Frequency (%)

Sex

Male 51(72.86)

Female 19(27.14)
Age in yrs.

<25 1(1.43)

26-35 11(17.14)

36 -45 27(38.57)

46 - 65 31(44.29)
Education

Hliterate 29(41.43)

Primary 19(27.14)

Middle 9(12.86)

High school 1(1.43)

PUC 7(10)

Degree 4(5.71)

Post-graduate 1(1.43)
Religion

Hindu 54(77.14)

Muslim 16(22.86)
Marital status

Single 7(10)

Married 54(90)
Location

Urban 30(42.86)

Rural 35(50)

Semi-urban 5(7.14)
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Table 2. Data regarding frequency and type of psychiatry
manifestations

Neuropsychiatric Number of  Total (%)
manifestations patients
Depression (B.D.I. score)
Mild Depression 6
Moderate Depression 3 13(28.9)
Severe Depression 4
Anxiety (HAM-A)
Mild 10
Moderate 5 18(40)
Severe 3
Substance use disorder 5(11.1)
Delirium 9(20)

Among the study subjects, 17(24.29%) were fully
vaccinated and 6 (8.57%) were partially vaccinated. 90%
of subjects were married, and 10% were single. Most of
the participants (57%) were unskilled labourers. The
study comprised 50% of subjects from a rural
background and 43% from urban areas. (Table 1).

The prevalence of neuropsychiatric manifestations in
the present study was 64.28%, among which 28.9% had

the present study was 64.28%, among which 28.9% had a
major depressive episode, 40% patients suffered from anxiety
symptoms, 11.1% patients had Substance use and 20%
patients were in delirium. 30% of Depressive episode patients
had moderate suicidal intent, and 70% had mild suicidal
intent on B.S.I. HAM-A was administered on 18 patients
diagnosed with anxiety symptoms, among which 55.5% had
mild, 27.7% had moderate, and 16.6% had severe anxiety
scores, respectively. (Table 2)

Table 3. Data regarding COVID-19 concern for symptoms

Concern for symptoms Number of patients

(%)
Fear of death 8(25.81)
Uncertainty of outcome 9(29.03)
Post-operative complications 6(19.35)
Lack of knowledge 1(3.23)
Multiple concern 7(22.58)

Major concern for psychiatric symptoms was found to
be the uncertainty of outcome, which was present in
29% of patients, followed by fear of death (25%),
postoperative complications (19%), lack of knowledge
(3%) and 22% of patients had multiple concerns. (Table.
3)
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Among the 42 patients, who had medical co-
morbidities, 88% had diabetes mellitus, and the
remaining had hypertension and multiple co-
morbidities. However, there was no significant
association between medical co-morbidities and
neuropsychiatric manifestations (x>~ 10.95, df-10, p-
value- 0.36). Family history of psychiatric illness and
medical illness were found in 17% and 31% of patients,
respectively. It was found that a history of psychiatric
illness in the family acted as a risk factor for the
development of neuropsychiatric manifestations in

these patients (x*- 2.52, df-3, p-value-0.005, OR=3.6).
DISCUSSION

To our knowledge, this is the first study, which
highlights  the prevalence of
manifestations in  COVID-19
mucormycosis who underwent surgical or medical

neuropsychiatric
patients  with

intervention. The prevalence of neuropsychiatric
manifestations in the present study was 64.28%, among
which 69% had either depressive or anxiety spectrum
disorders, which is higher compared to the general
population (13.7%) according to the National Mental
Health Survey of India 2016." Major depressive episode
and panic attacks were more common psychiatric
manifestations found in this study, which is similar to
study done in Iran, in which depression and anxiety
were more predominant in patients undergoing major
surgery, which was found to be 45% and 11%
respectively.*Almost all patients had suicidal intent,
which might be due to the awareness of poor outcome
associated with mucormycosis and its treatment and also
due to uncertainty over the availability of timely
treatment during the pandemic situation. Diagnosis of
COVID-19 acts as a significant stressor and lead to the
development of psychiatric symptoms like depression
and anxiety.” Presence of mucormycosis in these
patients adds to the severity of symptoms.
Mucormycosis is the second most common invasive
fungal infection, involving the Rhino-Orbital-Cerebral
system,' requiring pan nasal sinus debridement and
enucleation surgery.'” These surgeries are associated
with fear of facial disfigurement, postoperative
complications and sometimes death. A study, including
95 postoperative chronic sinusitis patients, revealed that
31% of patients had somatization, 17% patients had
anxiety, and 25% patients had depressive disorders.'
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Another major finding of the study is, among the
clinical variables, the presence of medical co-
morbidities like diabetes mellitus and family history of
psychiatric illness increased the risk of development of
psychiatry symptoms. This finding is similar to a study
in which 43% of patients with psychiatric symptoms and
mucormycosis had co-morbid diabetes mellitus and
other comobidities."”

The study also found that the major concern for
psychiatric symptoms was the uncertainty of outcome
followed by fear of death, postoperative complications
and around 22% of patients had multiple concerns. The
majority of the studies have found that, following oral-
maxillary-facial surgeries, patients will develop post-
traumatic stress disorder, body dysmorphic disorder
and other anxiety disorders due to fear of facial
disfigurement.”” ! However, these findings were not
prominent in this study, which might be due to socio-
cultural background, majority of study sample belonged
to elderly age group, low socio-economic status of
patients and lack of awareness regarding the
postoperative outcomes.

Out of 45 patients with neuropsychiatric manifestations,
20% were diagnosed with delirium. The underlying risk
factors involved in the pathophysiology of delirium
include elderly age, prolonged hospital stay, co-morbid
substance use, medical illness, electrolyte imbalance,
sleep deprivation, and hypoxia. This finding is similar
to a study, which reported a higher risk of developing
delirium in elderly patients undergoing major surgery.*
Even mucormycosis can involve the central nervous
system in later stages of disease and lead to delirium and
neurological deficits.” A prospective study reported
delirium in patients having prolonged hospital stays.” A
study reported that delirium could be better managed by
early detection and intervention of underlying cause.”

Strengths and Limitations:

The major strength of the study is, it highlights on
impact of COVID-19 with mucormycosis on mental
health and recommends early screening for psychiatric
manifestations in these patients to ensure better
outcome and quality of life. The second strength is an
adequate  sample  size.  Limitations  include
heterogeneous sample and cross-sectional nature of the

study.



Val | P
Cornciusion:

COVID-19 is associated with an increased risk of
developing psychiatric symptoms like anxiety and
depression. The presence of mucormycosis adds to the
severity of these symptoms. The main concern for
symptoms includes fear of death, postoperative
complications, lack of awareness and uncertainty of
outcome. There is a need to curb vaccination hesitancy
and create awareness regarding the importance of
This study advocates psychiatry
assessment for all COVID-19 patients with
mucormycosis. When suspected, refer without undue
delay and to psycho-educate regarding the nature and

vaccination.

prognosis of illness so that neuropsychiatric co-
morbidity and severity can be reduced.

. ) L.
—Financialsupportand sponsorship:

None

Conflict of interest:
None declared
REFERENCES

1. Coronavirus disease 2019 (COVID-2019). Centers for
Disease Control and Prevention.
https:/ /www.cde.gov/ coronavirus/2019-
ncov/index.html. Accessed May 30, 2021.

2. Coronavirus disease (COVID-19) outbreak. World
Health Organization.
https:/ /www.who.int/ emergencies/ diseases/novel-
coronavirus-2019. Accessed May 30, 2020.

3. Wu T, Jia X, Shi H, Niu J, Yin X, Xie ], et al.
Prevalence of mental health problems during the
COVID-19 pandemic: A systematic review and meta-
analysis. ] Affect Disord. 2021 Feb 15;281:91-8.

4. Pulvirenti F, Cinetto F, Milito C, Bonanni L, Pesce AM,
Leodori G, et al. Health-Related Quality of Life in
Common Variable Immunodeficiency Italian Patients
Switched to Remote Assistance During the COVID-19
Pandemic. ] allergy Clin Immunol Pract. 2020
Jun;8(6):1894-1899.€2.

5. Taquet M, Luciano S, Geddes JR, Harrison PJ.
Bidirectional associations between COVID-19 and
psychiatric disorder: retrospective cohort studies of
62&#x2008;354 COVID-19 cases in the USA. The
Lancet Psychiatry. 2021 Feb 1;8(2):130—40

6. LeeSW, Yang JM, Moon SY, Yoo IK, Ha EK, Kim SY,
et al. Association between mental illness and COVID-19
susceptibility and clinical outcomes in South Korea: a

10.

11.

12.

13.

14.

15.

16.

17.

18.

153

nationwide cohort study. The lancet Psychiatry. 2020
Dec;7(12):1025-31.

Singh, A. K., Singh, R., Joshi, S. R., & Misra, A. (2021).
Mucormycosis in COVID-19: A systematic review of
cases reported worldwide and in India. Diabetes &
metabolic syndrome, 15(4), 102146. Advance online
publication.

Hasan MK, Kabir H, Rahman M, Roy AK, Akter S,
Mitra DK. Predictors of black fungus fear during the
COVID-19 pandemic among the Bangladeshi health
workers: a cross-sectional study. medRxiv. 2021;
Sheehan D V, Lecrubier Y, Sheehan KH, Amorim P,
Janavs J, Weiller E, et al. The Mini-International
Neuropsychiatric Interview (M.I.N.L.): the development
and validation of a structured diagnostic psychiatric
interview for DSM-IV and ICD-10. J Clin Psychiatry.
1998;59 Suppl 20:22-57.

Beck AT, Steer RA, Carbin MG. Psychometric
properties of the Beck Depression Inventory: Twenty-
five years of evaluation. Clin Psychol Rev.
1988;8(1):77—-100

Beck RW, Morris JB, Beck AT. Cross-validation of the
Suicidal Intent Scale. Psychol Rep. 1974 Apr;34(2):445-
6

Thompson E. Hamilton Rating Scale for Anxiety
(HAM-A). Occup Med (Chic I). 2015;65(7):601.
Murthy RS. National Mental Health Survey of India
2015-2016. Vol. 59, Indian journal of psychiatry. 2017. p.
21-6.

Latif A, Shamsher Khan RM, Nawaz K. Depression and
anxiety in patients undergoing elective and emergency
surgery: Cross-sectional study from Allama Iqgbal
Memorial Teaching Hospital, Sialkot. ] Pak Med Assoc.
2017 Jun;67(6):884-888.

Zhang Z, Feng Y, Song R, Yang D, Duan X. Prevalence
of psychiatric diagnosis and related psychopathological
symptoms among patients with COVID-19 during the
second wave of the pandemic. Global Health. 2021
Apr;17(1):44.

Roden MM, Zaoutis TE, Buchanan WL, Knudsen TA,
Sarkisova TA, Schaufele RL, et al. Epidemiology and
outcome of zygomycosis: a review of 929 reported cases.
Clin Infect Dis an Off Publ Infect Dis Soc Am. 2005
Sep;41(5):634-53.

AK. AK, Gupta V. Rhino-orbital Cerebral
Mucormycosis. [Updated 2021 May 1]. In: StatPearls
[Internet]. Treasure Island (F.L.): StatPearls
Publishing; 2021 Jan-. Available from:
https:/ /www.ncbi.nlm.nih.gov/books/NBK557429.
Davis GE, Yueh B, Walker E, Katon W, Koepsell TD,
Weymuller EA. Psychiatric distress amplifies symptoms

Kerala Journal of Psychiatry//34(2) July-Dec 2021


https://www.ncbi.nlm.nih.gov/books/NBK557429

19.

20.

21.

after surgery for chronic rhinosinusitis. Otolaryngol
Head Neck Surg. 2005 Feb;132(2):189-96.

Skiada A, Pagano L, Groll A, Zimmerli S, Dupont B,
Lagrou K, et al. Zygomycosis in Europe: analysis of 230
cases accrued by the registry of the European
Confederation of Medical Mycology (ECMM) Working
Group on Zygomycosis between 2005 and 2007. Clin
Microbiol Infect Off Publ Eur Soc Clin Microbiol Infect
Dis. 2011 Dec;17(12):1859-67.

Hull AM, Lowe T, Devlin M, Finlay P, Koppel D,
Stewart AM. Psychological consequences of
maxillofacial trauma: a preliminary study. Br J Oral
Maxillofac Surg. 2003 Oct;41(5):317-22.
Choudhury-Peters D, Dain V. Developing
psychological services following facial trauma. BM]

/ /www kjponline.com

22.

23.

24.

25.

154

Qual Improv reports. 2016;5(1).

Vijayakumar B, Elango P, Ganessan R. Post-operative
delirium in elderly patients. Indian J Anaesth. 2014
May;58(3):251-6.

Chikley A, Ben-Ami R, Kontoyiannis DP.
Mucormycosis of the Central Nervous System. ] fungi
(Basel, Switzerland). 2019 Jul;5(3).

Thomas RI, Cameron DJ, Fahs MC. A prospective
study of delirium and prolonged hospital stay.
Exploratory study. Arch Gen Psychiatry. 1988
Oct;45(10):937-40.

Ghaeli P, Shahhatami F, Mojtahed Zade M, Mohammadi
M, Arbabi M. Preventive Intervention to Prevent
Delirium in Patients Hospitalized in Intensive Care
Unit. Iran ] Psychiatry. 2018 Apr;13(2):142-47



