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ABSTRACT

The COVID-19-associated Rhinoorbitocerebral Mucormycosis (ROCM) epidemic in India was a daunting
challenge, marked by high morbidity and mortality. While aggressive treatment strategies saved lives, many
survivors endured prolonged hospitalisations, multiple surgeries, and significant psychosocial burden. Long-
term impacts on their quality of life remain poorly documented. This study evaluated the quality of life of
COVID-19 ROCM survivors at 18months follow-up.

Method: This ambispective cohort study included 69 COVID-19-associated ROCM patients treated from May
to July 2021. Of the 56 patients discharged after the first admission, 37 were available for follow-up at 18
months. The quality of life in these 37 patients was assessed using the SF-12 questionnaire. A value <50 was
considered to indicate poor QOL.

Results: Of the 69 patients included, 23/69(33-33%) had sinonasal disease, 27/69(39-13%) rhinoorbital disease,
15/69(21-73%) rhinoorbitocerebral disease and 4/69(5-79%) rhinocerebral disease. After primary
admission, 56/69(81.1%) were discharged and 13/69(18.8%) had died.

At 18 months follow-up, 37/56 were alive and completed the questionnaire. The median physical component
(PCS) score was 50.96(IQR 42.18-56.07) and the median mental component (MCS) score was 47.14(IQR 35.49-
53.95). The PCS in 16/37(43%) patients and MCS in 23/37(62%) were less than the national average of 50. The
financial burden of treatment, COVID-19 death in the family, disfigurement, and loss of vision were cited for
poor mental health.

Conclusion: The impact of COVID-19-associated ROCM extends far beyond survival, leaving patients with
lasting physical disability and psychosocial distress. Long-term and comprehensive rehabilitation is not optional,
but it is imperative.

INTRODUCTION

Mucormycosis is a rapidly progressive fungal infection associated with high morbidity and mortality.
Historically, it is a rare clinical entity. An unprecedented surge of Rhinoorbitocerebralmucormycosis (ROCM)
was noted in patients during the COVID-19 pandemic.>¥ India was particularly affected, with 45,274 reported
cases of invasive fungal infections in COVID-19(including 4332 deaths) as of July 20, 2021, with ROCM being
the commonest presentation.[*! While the prevalence of mucormycosis has always been higher in India than in
developed nations 1 | this surge challenged an already overwhelmed healthcare system.

Patients were treated amidst a severe shortage of antifungal agents, including amphotericin B
and posaconazole!>®). Sinus debridement, in all cases with orbital and neurosurgical debridement when
indicated, was performed in all patients, despite the overwhelming surgical load. However, post-operative
rehabilitation was not addressed in many patients. Prolonged and expensive treatment, pandemic-mandated
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lockdowns, and loss of employment imposed a severe socio-economic burden on the patients and their
families.®!

Although multiple studies have described the short-term outcomes of COVID-19-associated ROCM, 71} its
impact on the quality of life has been reported to a lesser extent. ['>'7) This study evaluated the overall Quality
of life (QOL) among these patients at 18-month follow-up.

METHOD

This ambispective cohort study (retrospective study with a prospective arm), was conducted in a tertiary care
hospital in South India. The study design and participants' flow chart are shown in Figure 1. Institutional ethics
review board approval for the study was obtained prior to its initiation (IEC Study No 181/2021), and the study
was conducted in accordance with institutional ethical guidelines.

The cases included all patients diagnosed and treated for COVID-19-associated Rhinoorbitocerebral
mucormycosis (ROCM) in our hospital between 15 May 2021 to 30™ July 2021. Waiver of consent was obtained
for the retrospective arm of the study, while consent was obtained for the prospective arm of the study. The risk
factor for this cohort of COVID-19-associated ROCM patients, the treatment protocol for COVID-19 and
ROCM, and long-term outcomes for life and vision, have been described in detail in a prior publications!'*!"!

At 18 months follow-up, we contacted all 56 patients who discharged following the primary admission. Some
patients were on regular follow-up at our institution for further treatment of mucor or its sequelae. Those patients
who did not return for follow-up were contacted telephonically or through letters, to the telephone number or
address provided during registration. At 18 months following discharge, 37 of 56 patients were available
for follow-up for QOL assessment; 6/56 patients had died, and 13/56patients were lost to follow-up despite our
best efforts to contact them.

To evaluate QoL, we employed the Short Form-12 Health Survey (SF-12), a validated instrument that measures
physical and mental health across eight domains, yielding two composite scores: the Physical Component
Summary (PCS) and the Mental Component Summary (MCS). The SF-12 questionnaire was administered either
in person during outpatient visits or telephonically for patients unable to attend in person, ensuring accessibility
and minimizing loss to follow-up.

Data collection was carried out by trained clinical staff familiar with the SF-12 protocol. Responses were
recorded, scored, and analyzed according to standard guidelines.

The Physical Component Score (PCS) and Mental Component Score (MCS) were calculated for each patient,
and the median scores for the cohort were determined. Patients were also asked questions specific to
mucormycosis.

For statistical analysis, the national average of PCS and MCS was taken as 50.12%2!1 Only Descriptive statistics
was computed, including frequency counts with percentages for categorical variables and mean(+SD)/ median
(IQR) for continuous variables. No inferential statistics was undertaken as the sample size was small.

RESULTS

The 37 patients who were available for follow-up were assessed for quality of life using the SF-12 questionnaire.
The median PCS was 50.96334 (IQR 42.18202 to 56.06965) and the median MSC was 47.14346 (IQR 35.48879
t0 53.94707). The PCS was less than the national average in 16/37 (43%) patients and MCS less than the national
average in 23/37 (62%).

Over 37% of patients experienced both physical and emotional challenges due to ROCM affecting their work
capacity and ability to perform tasks carefully (Figure 2). About 30% reported difficulties in climbing stairs and
other moderate physical activity due to ROCM (Figure 3). The pain and subsequent mental distress experienced
by patients also affected their social activities (5/37), and physical activities (11/37) and contributed to a low
mood (7/37) (Figure 4).
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In feedback obtained using open-ended questions, patients consistently highlighted the financial burden of

treatment, the grief of losing a family member to COVID-19, disfigurement, and the loss of vision as key
contributors to poor mental well-being.

DISCUSSION

The COVID-19-associated ROCM epidemic left a trail of significant mortality and morbidity. The mortality rate
at the time of discharge in most studies was 35%, with a range of 15% to 53%.!%""'!) The mortality rate in our
study at the time of discharge was 19% (13/63), with another 6 having died at 18months follow-up, making it a
cumulative mortality rate of 27%. This study provides a sobering look at the long-term journey of survivors,
revealing that the battle often continues well beyond discharge.

In the current study, we evaluated the quality of life of patients in addition to the health status of COVID-19-
associated ROCM survivors nearly 18 months after diagnosis. The PCS and MCS scores were reduced
considerably (MCS>PCS). In a large multicentric study reported by Abdulkhader et al, emotional, social, and
functional impairment occurred in 30% of patients, with one out of every two CAM patients showing poor QOL,
similar to QOL findings in our patients. 12!

Disfigurement and loss of vision is an important cause of poor QOL in ROCM patients.!'3! Disfigurement is a
common sequela of ROCM, due to both the fulminant invasive nature of the disease and the consequent
aggressiveness of treatment, particularly in patients who have undergone exenteration. In a report by Ahuja A,
et al, patients who had undergone exenteration had severely affected self-esteem, with severe depression,
anxiety, and suicidal ideas. Exenteration leads to the formation of an orbito-antro-oral fistula, which leads to
distressing symptoms. Rehabilitation measures in exenterated patients resulted in improved QOL scores. 12223]
Persisting symptoms like headache, facial puffiness and discoloration, and loose teeth also contributed to poor
QOL scores. 4]

In addition, the expensive and prolonged treatment had an enormous economic impact as reported by patients
and their families. Other studies also found that the economic burden of the disease affected QOL.['*!71 In our
cohort, some patients required repeat surgeries as part of ongoing treatments or as part of treatment for the
disfigurement. The loss of a family member to COVID-19 also contributed to poor mental well-being in patients,
and these factors had an impact on the QOL of the patients.

One of the limitations of the study is the lack of information on the 13/69 patients who were lost to follow-up,
despite our best efforts to trace them. This reduced our sample size and caused a selection bias, as those who
were lost to follow-up could potentially have had a more severe form of disease and poorer outcomes. However,
in a larger study reported by Abdulkader et al, on sensitivity analysis found that the lost to follow-up did not
have an impact on survivorship status. The second limitation was that during the 18-month follow-up, the SF-
12 questionnaire was applied telephonically in some patients, with a potential for recall bias. Despite these
limitations, this cohort study fills the gap in knowledge on long-term QOL of patients with COVID-19-associated
ROCM.

In conclusion, the COVID-19-associated ROCM epidemic was associated with high mortality and morbidity not
only during the initial hospital admission but also continued to affect individuals well after discharge. The QOL
of these patients was affected, with a large number being unable to accomplish their desired level of work, which
affects long-term mental well-being. Their journey highlights an urgent and unmet need for structured, long-
term, multidisciplinary support systems that address not only surgical and medical rehabilitation but also the
profound psychological and socioeconomic consequences of this life-altering illness.
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Figure 4: Effect of pain and mental health on social and physical activities
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