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Abstract 
COVID-19, caused by severe acute respiratory syndrome coronavirus 2 (SARS Cov2), has resulted in 176 million infections and 

3.8 million deaths by 16 June 2021, globally. Obesity, a critical risk factor for respiratory infection, is increasingly being recognized 
as a predisposing factor in the current coronavirus disease . This has important implications on global health as excess weight, usually 
represented by a raised body mass index (BMI), affects vast numbers of people worldwide: 39% of adults are overweight (BMI ≥25.0 
to 29.9 kg/m2) and 13% have clinical obesity (BMI ≥30.0 kg/m2) globally. 

Obesity is associated with increased production of inflammatory cytokines such as TNF‐α, interleukins and interferons that 
characterize chronic low‐grade inflammation, which impair immune responses, both innate and adaptive. A hyper inflammatory 
response in which there are raised levels of interleukins and TNF‐α has been associated with increased mortality from COVID‐19. 
The prevalence of obesity in men and women increases with age. We explore in this Case Report the relationship between excess 
weight and response to infection with SARS‐CoV‐2, the severity and complications of COVID‐19 in a Italian patient with 
Severe Interstitial Pneumonia and co-morbilities.
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Description
Our Italian patient 64-year-old , male , developed fever 

up to 38.7 degrees C, diarrhea, asthenia, myalgia, dyspnea with 
desaturation and poorly productive cough on 9 April 2021. 
In the Hospital of Alghero, Sardigna, Italy, he was admitted 
immediately after computed tomography (CT) imaging of his 

chest showed multiple and bilateral ground-glass opacities located 
in both subpleural and apico-basal spaces (especially on the 
right). Nasopharyngeal swab specimens were collected to detect 
severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
nucleic acid. The swab specimens were tested by real-time reverse 
transcriptase–polymerase chain reaction; a positive result was 
received 1 day later on 10 April 2021. 

Our patient was diagnosed with COVID-19 and he received 
O2 Therapy; methylprednisolone three i.v. boluses of 200mg; 
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Tocilizumab was given in a single i.v. 400-mg dose ; prophylactic 
enoxaparin 4000 mg x2 was prescribed , prompt protonic inhibitor 
(pantoprazole 40 mg), diuretic (furosemide 20 mg 1 f), insulin 
Lantus 4U 22 hours, antihypertensive (amlodipine 5mg, ramipril 
5 mg), Pregabalin 150 mg, Trazodone 50 mg three times daily. 
For Severe Interstitial Pneumonia our patient needed mechanical 
ventilation and nasal cannulae with and a continuous follow-up of 
her clinical status.

The patient had a history of arterial hypertension, diabetes 
mellitus type II, previous Guillain-Barré syndrome, obesity 
III degree (BMI=40). On day five our patient was sedated with 
Dexdor (Dexmedetomidine) for poor compliance in holding the 
continuous positive airway pressure therapy (CPAP) helmet for 
Severe Pneumonia with (Fi02 50% and P/F 205). On 20 April 
2021the sedation was progressively reduced, continuous positive 
airway pressure therapy (CPAP) ventilation was suspended, and a 
mask with high-flow reservoir was started ( FiO2 35% pH 7.42, pO2 
84 mmHg, pCO2 41 mmHg P/F 240). Biochemistry test indicated 
leucocytes 9.58 × 10 3c/μl (reference 4-11 × 103c/μl), D-dimer 
3.3 μg/ml (reference 0.1-0.5 μg/ml), C-reactiveprotein 329 mg/l 
(reference 0-5 mg/l), procalcitonin 6.72ng/ml (reference 0-0.1 
ng/ml), lactate dehydrogenase 316u/l (reference 135-225 u/l) and 
lactic acid 3.6 mmol/l (reference 0.5-1 mmol/l). 

The response to treatment was refractory. The swab specimens 
were tested by real-time reverse transcriptase–polymerase chain 
reaction was positive and our patient continues with a mask with 
high-flow reservoir (FiO2 35% pH 7.42, pO2 84 mmHg, pCO2 41 
mmHg P/F 240). Fortunately, after the maintenance of intensive 
medical treatment, mechanical ventilation, and Nasal canulae e 
continuous emogasanalysis in the hospital our patient progressively 
improved to total recovery. 

On May 10, 2021, our patient was negative to swab specimens 
(PCR) and he has after computed tomography (CT) imaging of her 
chest a complete resolution of bilateral areas of altered density a 
ground glass after treatment. Emogasanalysis FiO2 28% pH 7.45, 
pO2 86 mmHg, pCO2 38 mmHg P/F 307 (Figure 1).

Figure 1: This figure show Arterial Haemogasanalysis before 
Antiviral Agents, Ventilation and Rehabilitation and After Therapy 
with Regression of Severe Insterstitial Pneumonia.

Physiatrist evaluation revealed: global muscular hypotrophy 
more pronounced in the lower limbs, all active movements present 

with muscle strength deficit MRC 3/5. In particular, deficit of 
dorsal flexion of the foot, greater on the left, as a result of previous 
Guillain-Barré syndrome. Started a program of global motor 
rehabilitation with global functional rehabilitation and gait training 
for recovery of motor skills.

Discussion 

Comorbidities are associated with severe Sars-Cov-2; while 
they were recorded in 24% to 51% of hospitalized patients, [5] 
they were noted in 68% to 72% of ICU patients [6]. The common 
comorbidities recorded in reports from China (and elsewhere) 
included hypertension, cardiovascular disease and diabetes 
mellitus, [7] all of which are known to be associated with obesity 
and indeed obesity itself is increasingly recognized as both a 
comorbidity and a risk factor [8]. 

Sars-Cov-2 in our obese patient caused Severe Interstitial 
Pneumonia and increased the risk factors and co-morbidities 
(arterial hypertension, diabetes mellitus type II, previous Guillain-
Barré syndrome, obesity III degree with BMI=40). It is extremely 
important to implement strategies for early diagnosis of these 
particular patients and to follow them also in the post Covid 
period.

The chronic inflammation in patients with obesity is 
speculated to be contributory to the observed increased mortality 
due to a potential enhancement of the inflammatory response 
to COVID‐19 infection and induced disturbances in T‐cell 
mediated immunity [9]. Indeed, obesity has been associated with 
increased activation of pro‐inflammatory T‐helper (Th‐) 1 
and Th‐17 cells with reductions in anti‐inflammatory Th‐2 
and regulatory T‐cells [10]. An elegant study by demonstrated 
that not only were memory T cell quantities increased in obesity, 
their function was disrupted leading to tissue destruction 
following viral infections [11]. A more recent study of peripheral 
blood mononuclear cells showed enhancement in TNF‐ and 
Fas‐induced T cell‐apoptosis in patients with COVID‐19 
[12]. The T‐cell response is increasingly being postulated as 
being pivotal in reducing susceptibility to and adversity from 
SARS‐CoV‐2 and impaired T‐cell immunity may be key to 
obesity‐related detriment in relation to COVID‐19.

Obesity is characterized by adipose tissue remodeling, and 
pro‐inflammatory alteration of the adipokine profile. The resultant 
imbalance between pro‐ and anti‐inflammatory adipokines 
have been implicated as key to obesity being a major risk factor 
for acute lung injury [13].

Our current understanding of obesity as an independent risk 
factor for severity of COVID‐19 is borne out of observational 
studies. Further research is necessary to better elucidate the 
cellular and molecular mechanisms that underlie this increased 
risk. Urgent research is also required into pharmacotherapeutics for 
COVID‐19 in people with obesity to better understand efficacy 
and failure of antiviral drugs, immunotherapies and vaccines. 
Whether significant weight loss in people with obesity, particularly 
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massive weight loss after bariatric surgery, influences outcomes of 
COVID‐19 remains to be seen and needs further study. Ultimately, 
research into the biological, psychological, socio‐cultural and 
economic drivers of obesity and its management are essential for 
building societal resilience to future pandemics.

Conclusion 
Obesity is a risk factor in viral pandemics and infected 

patients with obesity have a worse prognosis and Sars-Cov-2 is 
no exception.. During pandemics individuals with obesity should 
be included as one of the clinically vulnerable groups, especially 
those with morbid obesity (BMI > 40 kg/m2). Clinical trials should 
emphasize the inclusion of people with obesity to better understand 
the effects of obesity on pharmacokinetics. Further research into 
vaccination regimes is necessary to achieve and maintain better 
immune response in patients with obesity to subsequent virus 
exposure.
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