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Abstract: A South Asian male patient in his mid-forties presented with symptoms of severe
2019-nCoV (COVID-19) and recent brain infarction. Subsequently, he was found to have
evidence of sepsis, underlying undetected diabetes mellitus (DM) and oral candida mucositis,
possibly leading to the rare occurrence of direct spread to the lung, manifesting as
a necrotizing candida lung abscess. We describe the diagnosis, clinical course, and manage-
ment of the unique complication in this case that occurred during his admission, hospitaliza-
tion, and eventual successful discharge from the hospital. This case highlights the importance
of early identification and treatment of suspected COVID-19 infection based on clinical and
radiological assessments before the confirmation of COVID-19 by real-time polymerase
chain reaction (rtPCR) test result, especially in patients with hyperglycemia. It also indicates
the complications that can occur due to COVID-19 such as arteriovenous manifestations and
the rare occurrence of pulmonary candida lung abscess. Early detection and prompt manage-
ment by interdisciplinary teams in the emergency room, followed by close monitoring of
complications in the intensive care unit (ICU), can lead to successful outcomes in severe/
critical COVID-19 infection.
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Introduction

An outbreak of a cluster of cases of pneumonia from an unknown cause in Wuhan
City, Hubei Province of China, was reported to the World Health Organization
(WHO) China office on December 31, 2019." Most of the affected patients were
associated with the local Huanan Seafood market with the main clinical signs and
symptoms of fever, with a few patients having difficulty in breathing. Invasive
lesions were seen in the lungs of few patients on chest radiographs.! On January 7,
2020, Chinese health authorities were able to isolate and confirm that patients in
this cluster suffered from a novel coronavirus, 2019-nCoV, after having ruled out
other known respiratory pathogens.” The virus then spread rapidly around the
globe, leading the WHO Director-General to declare the virus as a pandemic on
March 11, 2020.> Fever, cough, chest pain, shortness of breath represent the
common symptoms of COVID-19.* While majority of the patients affected by
this virus have mild symptoms with good prognosis, around 10—15% of the cases
worldwide develop severe manifestations, such as acute respiratory syndrome
(ARDS), pneumonia, multiple organ failure, coagulation, and septic shock that
might lead to high mortality rates.* ® Moreover, severity of the disease and the
mortality rates are found to be higher in COVID-19 patients with coexisting
comorbidities like DM, asthma, obesity, etc. Critically-ill COVID-19 patients
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with ARDS are also reported to be more susceptible to
fungal super-infections caused by Candida species and
Aspergillus fumigatus.”® Invasion of internal organs by
Candida species might occur in patients with severe
COVID-19 due to excessive use of antibiotics and corti-
costeroids, and central venous catheter, coupled with the
complications caused by severe ARDS coronavirus 2
(SARS CoV-2).” Besides candidiasis and aspergillosis,
occurrence of mucormycosis (also known as “black fun-
gus”) has been reported recently in Asian countries
(mostly in India) among patients affected with COVID-
19.'"° The most common risk factor associated with
mucormycosis is DM. The use of glucocorticoids to
treat COVID-19 in patients with DM has been reported
to be linked with the development of mucormycosis'' In
this case report, we present the treatment course of
a patient with severe COVID-19 suffering from progres-
sive shortness of breath, mouth ulcer, scrotal swelling
followed by respiratory distress and Candida infection
and successful management by an integrated multispeci-
alty team.

Case Presentation, Management,
and Follow-Up

A 40-year-old South Asian male patient, with no previous
history of any chronic illness was presented to the emer-
gency department of our hospital with sudden altered
consciousness, high fever, and progressive shortness of
breath for over 5 days on 14.07.2020. He was apparently
healthy until admission and was not taking any regular
medications and had no history of drug allergy. The patient
was febrile with a temperature of 39.6°C, heart rate of 140
beats/minute, and oxygen saturation (SpO;) of 72% in
room air. The patient appeared thin and cachectic, weighed
62 kg, indicating poor nutritional status. Notable observa-
tions included numerous mouth ulcers and scrotal swelling
with redness and tenderness. The mouth ulcers were clini-
cally diagnosed as Candida mucositis by the dermatolo-
gist. The patient was considered for emergency admission
and the test for COVID-19, real-time polymerase chain
reaction (rtPCR) and chest Computed Tomography (CT)
were done as per our hospital admission protocol. The
patient was also screened for HIV upon admission as per
routine protocol and tested negative. Since the patient
tested negative for HIV, the patient was not tested for
T-lymphocyte subsets. A timeline of key events for this
case is depicted in Figure 1.

The patient was subjected to an ultrasonogram (USG)
that confirmed scrotal edema, but all other parameters in
the USG were reported as normal. There was, however,
remarkable elevation of inflammatory markers indicative
of infection. A brain CT showed a recent right basal gang-
lia infarct (Figure 2), which seemed to be 48 to 72 hours
old. The chest CT was highly suggestive of COVID-19
with COVID-19 Reporting and Data System (CO-RADS)
score of 5 (Figure 3). Laboratory investigations revealed
total leukocyte count (TLC) of 25x10° /L (normal: 4.5—
10x10°/L), hemoglobin 5.34 mmol/L (normal: 8.7-11.2
mmol/L) and platelets 128x10° /L (normal: 150-400
x10°/L). C-reactive protein (CRP) and procalcitonin levels
were 1750 mg/L (normal: 8-30 mg/L) and 11 mcg/L
(normal: <0.15 mcg/L), respectively, lipid profile was nor-
mal, but the International normalized ratio (INR) was 1.6
(normal: 0.8-1.1 INR). Other elevated values included
glycated hemoglobin (HbAlc) 11.3% (normal:< 6.0%),
serum creatinine 170 pmol/L (normal: 53—106 pmol/L),
serum potassium 6.2 mmol/L (normal: 3.5-5.5 mmol/L),
and serum lactate 8 mmol/L (normal: 0.5-2.2 mmol/L).
Blood sugar level was 24 mmol/L (normal: < 7.8 mmol/L).
Arterial blood gas analysis was suggestive of severe meta-
bolic acidosis [pH: 7.21, partial pressure of carbon dioxide
(PaC02):21 mmHg (normal: 35-45 mmHg), partial pres-
sure of oxygen (Pa0,) 58 mmHg (normal: 75-100 mmHg)
and HCO; was 8 mmol/L (normal: 23-28 mmol/L)]. The
patient was provisionally diagnosed with sepsis, multiple
organ dysfunction, brain infarction, severe viral pneumo-
nia with respiratory failure, uncontrolled DM, oral candi-
diasis, acute kidney injury, hyperkalemia, severe metabolic
acidosis, and hyperlactatemia. Hence, the patient was
admitted to the intensive care unit (ICU) on the
same day with a Glasgow Coma Scale (GCS) score of
13/15.

In the ICU, the patient was maintained on high flow
nasal cannula (HFNC) therapy with a flow rate of 60 L/min
and a fraction of inspired oxygen (FiO,) of 60% to maintain
adequate oxygenation. Anticoagulation was initiated with
a high dose of subcutaneous (S.C.) enoxaparin 40 mg BID
(bis in die). The patient was also started on intravenous (1.
V.) remdesivir 200 mg loading dose followed by 100 mg 1.
V. daily for 10 days due to high clinical suspicion for
COVID-19 infection. Simultaneously, 1.V. administration
of broad-spectrum antibiotics (tigecycline 100 mg BID,
levofloxacin 750 mg BID) for suspicion of skin and soft
tissue infection of the scrotum and L.V. anidulafungin
100 mg daily for Candida mucositis was also started,
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Treatment course and Management

== ¢

Diagnosed with Acute Lymphoblastic «
Leukaemia Pre-B

30.01.2020 to
15.07.2020

Developed febrile neutropenia *
Chemotherapy suspended ¢

Septic work up collected ¢

Antibiotics piperacillin/ tazobactam started «

20.07.2020 to
29.07.2020

®
®

@

Fever started again *

Combination of liposomal amphotericin B and *
voriconazole administered on 05.08.2020

Fever reduced *

HRCT of chest and sinuses conducted on 10.08.2020 «

Septic work up collected again on 10.08.2020 «

27.09.2020

The last spike of fever was on 02.10.2020 «

BMA and MRD conducted on 07.10.2020 «

Discharged to day care on 15.10.2020 -

Liposomal amphotericin-B and oral voriconazole .
continued for another two weeks after being afebrile

@®

29.10.2020

@®

Follow-up chest HRCT was conducted *
Patient doing well *

G}

Figure | Key events of the case.

which were to be continued for one week. Diabetes man-
agement was done by insulin sliding scale together with
insulin glargine. Electrolytes were replenished in the form
of magnesium and potassium.

The next day (15.07. 2020), as expected, the COVID-
19 real-time rtPCR test came back as positive. Left leg
swelling was noticed, and the US Doppler study revealed

* Presented to the hospital with decreased activity,
severe pallor, and reduced oral intake

* Recurrent infection for last 1 month, fissure on right
elbow joint

* Complete haemogram report indicated extremely
low Hb

* Admitted to PICU

23.01.2020

* Chemotherapy started on 30.01.2020
* Maintenance chemotherapy continued for next 5.5
months

18.07.2020

« Clindamycin added in treatment regimen on 20.07.2020

* Fever continued

* Blood culture done on 23.07.2020 detected T. ashaii
growth in the peripheral line and E. coli in the central line
(portacath)

« Antifungal agent liposomal amphotericin B (5mg/kg/day)
started on 23.07.2020 along with antibiotic amikacin

* Tazocin was stopped and meropenom started on
25.07.2020

» Abdominal USG conducted on 26.07.2020

« Fever persisted

« Portacath removed on 28.07.2020

« Fever subsided for few days

« Amikacin stopped

« Liposomal amphotericin B substituted with voriconazole
(4mg/.kg/day) on 29.07.2020

05.08.2020 to
10.08.2020

« A combination of piperacillin/ tazobactum and ciprofloxacin
along with voriconazole and liposomal amphotericin
B (recommended in MDT meeting) started

@ 02.10.2020 to
15.10.2020

* Chemotherapy started at low dose

* Liposomal amphotericin-B stopped

+ Discharged from hospital on same day of chemotherpy

+ Oral voriconazole continued for long term till the end of
maintenance chemotherapy (next 3 years)

03.12.2020

iliofemoral deep vein thrombosis (DVT). Enoxaparin was
increased from a high prophylactic dose to a therapeutic
dose of S.C. 60 mg BID. Over the next 6 days, the patient
regained consciousness and showed remarkable improve-
ment in hemodynamic and ventilatory status. Fever gradu-
ally subsided, and hyperglycemia was well-controlled.
TLC dropped to 14 x10%/L, oxygenation improved, and
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Figure 2 CT of the brain showing evidence of right basal ganglia infarct on
14.07.2020 (day of admission).

Figure 3 HRCT of chest showing bilateral GGO on [4.07.2020 [CO-RADS
(COVID-19 Reporting and Data System) 5].

he was weaned from HFNC to 6 L/min nasal cannula.
Inflammatory markers like CRP and procalcitonin levels
remained high, but gradually improved after adequate
sepsis control. Hence, we did not consider anti-cytokine
therapy at this point. During this period, he was alternating
between supine and self-prone positions.

However, on 21.07.2020 (7 days after admission), clin-
ical deterioration was observed. GCS dropped to 5/15;
oxygen requirement increased with signs of hypotension

requiring norepinephrine infusion up to 0.4 mcg/kg/min
for 2 days. TLC increased to 23x10° L. He also suffered
from refractory hypoglycemia, which might have occurred
due to sepsis, and required frequent administration of
dextrose 50% infusion. Remdesivir therapy was discontin-
ued on 24.07.2020 after a course of 10 days. Chest X-ray
showed worsening bilateral infiltrates, more visible in the
right lung. Sputum culture was done on 24.07.2020, which
showed Klebsiella pneumoniae and Candida albicans. He
was diagnosed with hospital-acquired pneumonia (HAP)
necessitating invasive mechanical ventilation. Antibiotics
were changed to 1.V. meropenem 1g TID (ter in die), I.
V. linezolid 600 mg BID. Anidulafungin therapy was
continued as earlier. He gradually improved over the next
few days. Fever subsided, TLC counts dropped to 15x10°
L, euglycemia was achieved, vasopressors were weaned
off, oxygen requirements decreased to 40% and he was
extubated on 26.07.2020. HFNC was continued and the
patient was closely monitored with a suggested extended
stay in ICU for another week.

On 28.07.2020 (14 days after admission), the patient’s
oxygenation deteriorated again, and he had to be re-
intubated. His oxygen requirement was increased from 40
to 70% to maintain SpO, >94%. Due to respiratory dete-
rioration, he was clinically suspected with pulmonary embo-
lism (PE), and a CT angiogram (Figure 4) was requested;
however, no evidence of PE was found. A high resolution
CT (HRCT) of the chest revealed large cavitary lesions in

Figure 4 CT angiogram (28.07.2020) showing no evidence of PE.
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Figure 5 HRCT of chest (28.07.2020) showing right-sided lower lobe lung abscess
with right-sided pleural effusion.

the right lung base with pleural effusion denoting necrotiz-
ing pneumonia with lung abscess (Figure 5). Right-sided
pleural drainage was done by intercostal catheter. Pleural
fluid exudate showed no bacterial growth. Fiberoptic
bronchoscopy with bronchoalveolar lavage (BAL) was per-
formed, which showed the growth of Candida albicans. The
same regimen was continued for anidulafungin and no
change was made in the dose of 1. V. antibiotics to complete
six weeks of antibiotic therapy. The patient once again
showed clinical signs of gradual improvement by
03.08.2020 and was extubated on 06.08.2020. We decided
to continue 1.V. meropenem 1lg BID. L.V. linezolid 600 mg
BID was replaced with an oral dose of tablet linezolid
600 mg BID, and 1.V. anidulafungin was changed to oral
voriconazole 200 mg BID for another 6 weeks. He was
weaned off HFNC on 09.08.2020 and oxygen support on
18.08.2020 and remained in the ICU until he could be
maintained on room air. Throughout his ICU stay, aggres-
sive nutritional support, meticulous titration of anticoagula-
tion doses, and adequate control of DM were also
implemented. He was shifted to the regular ward in good
shape on 21.08.2020 with a chest X-ray showing remarkable
improvement in the resolution of lung lesions (Figure 6). He
was discharged from the hospital on 14.09.2020.

Discussion
During the first two months of the initial outbreak in
China, a group of researchers representing the China

R

\.

Figure 6 X-ray of chest showing remarkable improvement in the resolution of lung
lesions.

Medical Treatment Expert Group for COVID-19 reported
varying degrees of severity in patients with COVID-19.'
According to a study, majority of the patients with
COVID-19 had mild disease with fever and cough being
the most common symptoms. In contrast, the patients with
severe disease who had a coexisting illness showed high
CRP level, which was correlated with disease progression
in COVID-19 pneumonia.'*> CRP levels have been found
to increase significantly in patients with severe COVID-
19, as the disease progresses. Therefore, concentration of
CRP is considered as an important marker of systemic
inflammation associated with the severity of disease.'*'”
If the patient progresses to respiratory failure requiring
mechanical ventilation, has clinical signs and symptoms
of shock or organ failure, the case is deemed as critical
with need of ICU admission for care and management.'®
Our patient warranted ICU admission due to severity of
illness. Chest CT was highly suggestive of COVID-19
infection. Typically, chest CT depicting ground glass opa-
city (GGO) in the lungs, vascular enlargement, and septal
thickening are common indicators of COVID-19 in
patients. In rare cases, chest CT of a COVID-19 positive
patient might show cavitation in the lung and pleural and
pericardial effusion as the disease progresses. Our patient’s
CT revealed large cavitary lesions in the base of right lung
with pleural effusion, which is considered to be a rare
manifestation of COVID-19 pneumonia.’® In addition,
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chest CT revealed pulmonary nodular lesions and confir-
mation of Candida species by isolation of the organism by
BAL, followed by histopathology, which
Candida pneumonia with lung abscess in the patient.'”

indicated

A scoring system based on CT chest findings, termed CO-
RADS, classifies findings into levels of suspicion for
COVID-19. The level of suspicion ranges from very low
(CO-RADS category 1) to very high suspicion (CO-RADS
category 5).'® Features of CO-RADS category 5 were
present in our patient. Thus, prompt recognition of
COVID-19 by the CO-RADS category was invaluable to
ensure timely treatment and patient isolation.

The ideal treatment of COVID-19 pneumonia has not
been clearly determined. Remdesivir, an antiviral drug
(suppresses a wide variety of RNA viruses), has shown
some clinical benefits (such as lower hospital stays,
reduced use of hospital resources and decreased progres-
sion to mechanical ventilation) against critical COVID-19
patients.'® An August 2020 network meta-analysis of four
randomized controlled trials demonstrated that the rate of
clinical improvement was significantly higher in the 5-day
and the 10-day remdesivir treated groups compared to the
standard care group.”® Confirmation of the efficacy of
remdesivir in hospitalized adult patients with mild-
moderate and severe COVID-19 came from the follow-
up of the Adaptive COVID-19 Treatment Trial (ACTT-1)
results published in October 2020.2' A study from
National Institute of Allergy and Infectious Diseases-
National Institute of Health (NIH), USA, reported that
patients with severe COVID-19 during hospitalization
when treated with remdesivir had a shorter recovery time
compared to the placebo and also maximum benefit was
observed when remdesivir was given early in the illness.?'
However, there are contradictory reports about the benefits
of remdesivir in COVID-19 patients.'” According to
a meta-analysis, a substantial number of patients (20—
30%) has been reported to exhibit serious adverse events
or Grade 3 or 4 adverse events during the course of the
treatment with remdesivir.>?> Another systematic review
and meta-analysis indicated that remdesivir showed
neither benefit against all-cause mortality nor significant
treatment efficacy in COVID-19 patients in comparison to
placebo/ no treatment groups. Rather patients treated with
remdesivir revealed increased risk of nausea than no treat-
ment/placebo groups. Therefore, it should be used only as
an experimental drug in patients with severe COVID-19
until sufficient stronger evidence is established based on
the findings of randomized controlled studies.”> The Food

and Drug Administration (FDA) has approved the use of
remdesivir for emergency use only in severe/critically ill
patients with COVID-19 and the treatment decision is
based on the clinical status of the patient and the clinical
judgment of the healthcare team.** Hence, remdesivir was
started in our patient (based on chest CT findings and
severity of illness), while the rtPCR report was awaited.
Our patient was confirmed with a recent right-sided
basal ganglia infarct which seemed to be 48 to 72 hours
old, indicative of a hypercoagulable state, which is known
to be associated with COVID-19. A systematic review and
meta-analysis of 27 studies on arterial thrombotic (AT)
events in 90 COVID-19 patients reported that approxi-
mately 4% of critically ill COVID-19 patients developed
AT events.” Similarly another case series also found
hypercoagulability to be correlated with COVID-19.2°
Multiple arterial sites, including those of the limbs, brain,
great vessels, heart, and superior mesentery can get
affected in COVID-19. In our patient, results of laboratory
investigations corroborated these findings with increased
CRP levels and prolonged prothrombin time and INR.
Within 24 hours of anticoagulant treatment, our patient
also manifested left iliofemoral DVT. Both arterial and
venous thromboembolic disease can occur, especially in
severe/critically ill COVID-19 patients admitted to the
ICU. A multicenter systematic review and meta-analysis
among such patients (N=9249) from China, the USA, UK,
and participating countries in Europe revealed that 7.2 to
40.8% of patients developed thromboembolic events
(DVT rather than PE) at some point despite anticoagula-
tion therapy.”’ Thus, it was suggested that aggressive
monitoring of markers of thromboembolic complications
such as D-dimer during admission and thromboprophy-
laxis might be required in managing patients with severe
COVID-19 after assessing bleeding risks in each case.
A Phase 2 clinical trial (HESACOVID) evaluated whether
therapeutic anticoagulation could improve gas exchange
compared to the standard anticoagulant thromboprophy-
laxis, reducing the need to maintain mechanical ventilation
in severely ill COVID-19 patients.”® Results demonstrated
that the patients in the therapeutic enoxaparin group
(1 mg/kg BID) showed a higher ratio of freedom from
mechanical ventilation compared to the prophylactic antic-
oagulation group. Furthermore, the results of the report
also indicated a statistically significant reduction in
D-dimer levels over time in the therapeutic enoxaparin
group without any major bleeding events.”® Likewise,
our showed

patient also received enoxaparin and
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remarkable improvement in hemodynamic and ventilatory
status progressively.

Our patient’s status was further complicated when
a very high level of HbAlc was detected along with
clinical suspicion for oral candidiasis. Increased blood
glucose is a risk factor for COVID-19 and should be
routinely monitored to improve prognosis in these
patients.>*** Moreover, altered cell-mediated immunity
and reduced natural killer cell activity affects host
response in patients with DM. This can make the patient
prone to secondary fungal infections.’’ High levels of
salivary glucose in diabetic patients make them susceptible
to oral candidiasis, likely to be secondary to C. albicans
infection.*” Invasion of the internal organs by commensal
Candida facilitates entry of the candida into the blood
stream and spread to other sites in the body causing
invasive candidiasis.®'

Laboratory investigations in our patient confirmed the
evidence of sepsis (metabolic acidosis, high levels of lactate,
and abnormal coagulation variables) with acute kidney injury.
Although severe COVID-19 is associated with cytokine storm,
no evidence of cytokine storm was found in our patient, thus
no anti-inflammatory therapy was considered. In patients with
a proven or high likelihood of COVID-19 while awaiting
diagnostic test results, evidence-based clinical guidelines
recommendations include starting empirical antibacterial ther-
apy to prevent rapid deterioration, if bacterial co-infection was
present.”® Current estimate points to a risk of up to 20%
secondary infections in severely ill COVID-19 patients.
Hence, antibiotic therapy was started, while rtPCR report
was awaited. To prevent possible candidemia from the
patient’s oral mucositis, anidulafungin, which has demon-
strated in vitro clinical activity against many Candida species
with a high level of efficacy and safety in many multicenter
clinical trials, was chosen as the antifungal agent in this case.**

It is not uncommon for severely ill patients, espe-
cially those who are mechanically ventilated, to become
susceptible to HAP.!” Since our patient’s condition wor-
sened after considerable improvement, he had to be
mechanically invasively ventilated when HAP was
established. Fourteen days after stabilizing, sudden dete-
rioration in the patient’s parameters prompted the clin-
ical suspicion for PE and therefore, CT of chest was
performed. Although chest CT did not reveal any evi-
dence for PE, right-sided pleural effusion with large
cavitary lesions consistent with lung abscesses was
noted. The drained fluid, though bacteria-free, was posi-
tive for C. albicans, and the antifungal agent was

continued till his condition was eventually stabilized,
was extubated, and switched to oral medications. The
development of Candida necrotizing pneumonia and
lung abscess is extremely rare and may be seen in
severely immunocompromised patients admitted in the
ICU.*>-*° Prolonged neutropenia, use of broad-spectrum
antibiotic therapy, presence of intravascular catheters
(with total parenteral nutrition), and intravenous drug
use might have been the known predisposing risk factors
in our case. Our patient eventually recovered, showed
remarkable improvement of health condition and was
discharged from the hospital on 14.09.2020 (2 months
after emergency admission).

Conclusion

The unique complexities in this case report highlight the
importance of clinical judgment in initiating remdesivir
therapy as early as possible in a case suspected of being
severely ill with COVID-19. In this case, uncontrolled
hyperglycemia, thromboembolic events, and oral candidia-
sis led to the uncommon manifestation of necrotizing
Candida pneumonia with lung abscess. Close monitoring
of the patient with timely supportive investigations and
therapeutic interventions from an interdisciplinary team
aided in the eventual recovery of this patient.
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