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Abstract

Although emerging data demonstrated mortality of young COVID‐19 patients, no data

have reported the risk factors of mortality for these young patients, and whether

obesity is a risk for young COVID‐19 patients remains unknown. We conducted a

retrospective study including 13 young patients who died of COVID‐19 and 40

matched survivors. Logistic regression was employed to characterize the risk factors of

mortality in young obese COVID‐19 patients. Most of the young deceased COVID‐19
patients were mild cases at the time of admission, but the disease progressed rapidly

featured by a higher severity of patchy shadows (100.00% vs 48.70%; P = .006), pleural

thickening (61.50% vs 12.80%; P = .012), and mild pericardial effusion (76.90% vs

0.00%; P < .001). Most importantly, the deceased patients manifested higher body mass

index (odds ratio [OR] = 1.354; 95% confidence interval [CI] = 1.075‐1.704; P = .010),

inflammation‐related index C‐reactive protein (OR = 1.014; 95% CI = 1.003‐1.025;
P = .014), cardiac injury biomarker hs‐cTnI (OR = 1.420; 95% CI = 1.112‐1.814;
P = .005), and increased coagulation activity biomarker D‐dimer (OR = 418.7;

P = .047), as compared with that of survivors. Our data support that obesity could be a

risk factor associated with high mortality in young COVID‐19 patients, whereas

aggravated inflammatory response, enhanced cardiac injury, and increased coagulation

activity are likely to be the mechanisms contributing to the high mortality.
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1 | INTRODUCTION

Since the initial outbreak of the 2019 novel coronavirus (SARS‐CoV‐2),
approximately 2.7 million people have been diagnosed with cor-

onavirus disease 2019 (COVID‐19), which caused 190 000 deaths

worldwide.1,2 Earlier data suggested that aged subjects, particularly

those with comorbidities, are at a higher risk of developing a severe or

critical type of COVID‐19 than that of the younger subjects.3 In con-

trast, young subjects are considered to only have a mild type of

COVID‐19 without hospitalized treatment that is unlikely to cause

death.4 As such, the infected young subjects were usually subjected to

more optimistic and less apprehensive treatment. The truth that we

observed, however, was unfulfilling.

A 33‐year‐old young obese male patient was diagnosed with

COVID‐19 based on the nucleic acid assays and was then arranged by

the Outbreak Control Center for hospitalized treatment in Tongji

Hospital at the end of January 2020. He had stable vital signs and mild

flu‐like symptoms without underlying disease on admission. Moreover, his

computed tomography (CT) imaging only manifested slight ground‐glass
opacity. In general, we considered this patient to be optimistic during the

conversation on his first day of admission. Unexpectedly, the disease

progressed so rapidly that he died of respiratory failure within a week of

admission, which really surprised us remarkably. To dissect the causative

factors relevant to rapid disease progression and death, our team re-

viewed all of his clinical records. We first noted that he was overweight.

This finding brought to our attention for the first time of obesity in young

COVID‐19 patients. Indeed, obesity has been suggested to increase the

risk of influenza complications, such as cardiovascular disorders along

with reduced natural killer cell activity, thereby leading to higher mor-

bidity and mortality following viral infection.5‐9 However, whether obesity

is a risk for young COVID‐19 patients remains unknown.

As the pandemic progresses, more and more young COVID‐19
patients (20 to 45 years old) were noted necessary for hospitalized

treatment. Particularly, the mortality rate for young COVID‐19 pa-

tients ranged from 0.19% to 0.44% as reported in China, the United

States, and Italy.2 To dissect the risk factors relevant to the mortality

in young COVID‐19 patients, we, thus, conducted a retrospective

survey of young COVID‐19 patients admitted in Tongji Hospital and

Wuhan Pulmonary Hospital from 7 February to 27 March 2020,

which included 13 deceased patients and 40 matched survivors.

2 | METHODS

2.1 | Patients

From 7 February to 27 March 2020, Tongji Hospital received 3201

COVID‐19 patients, 285 of whom were deceased, whereas 11 of 285

deceased patients were young patients (14 to 45 years old). During the

same period, Wuhan Pulmonary Hospital admitted 753 COVID‐19 pa-

tients, 55 of whom were deceased, and 2 of 55 deceased patients were

young patients. In this retrospective study, we included all 13 young

deceased patients and 40 matched young COVID‐19 survivors. The

clinical features, laboratory results, CT imaging, and management data

were extracted from each patient. The COVID‐19 nucleic acid assays

were conducted in Tongji Hospital and Wuhan Pulmonary Hospital. The

study was approved by the Human Assurance Committee of Tongji

Hospital and Wuhan Pulmonary Hospital.

According to the COVID‐19 Diagnosis and Treatment Protocol,10

a mild case was defined as moderate clinical symptoms with the

absence of typical pneumonia changes on CT scans. A severe case was

defined as follows: (a) respiratory distress (RR) ≥ 30 times per minute;

(b) oxygen saturation less than or equal to 93% at rest; and (c) PaO2/

FiO2 ≤ 300mmHg (1mmHg= 0.133 kPa). A critical case was defined

as follows: (a) respiratory failure requiring mechanical ventilation;

(b) occurrence of shock; and (c) functional failure of other organs and

ICU care was required.

2.2 | Data collection

Epidemiological data including patients' age, sex, body mass index

(BMI), clinical symptoms, blood routine results, and CT scans were

collected through the standardized data collection tables from the

electronic medical records. BMI was calculated using self‐reported
height and weight from the National Population Health Survey (NPHS)

or Canadian Community Health Survey (CCHS). In general, there is a

high correlation between self‐reported and measured height and

weight.11 Overweight and obesity were calculated by BMI definition

recommended by the Working Group on Obesity in China (BMI:

normal weight, 18.5‐23.9; overweight, 24‐27.9; and obesity, ≥28).12 In

case some of the data were missed from the records or specific

clarification was necessary, those data were obtained by directly

communicating with the attending doctors and health care providers.

2.3 | Statistical analysis

Continuous variables were presented as median and interquartile

range (IQR) for skewed distributed data or mean and standard

deviation (SD) for normal distributed data. Categorical variables

were expressed as number (%). For continuous variables, Student's

t test was used for normal distributed data, whereas the Mann‐
Whitney U nonparameter test was used for skewed distributed data.

Pearson's χ2 test or Fisher's exact test were applied for categorical

variables. Unconditional logistic regression was applied to estimate

odds ratios (ORs) and 95% confidence intervals (CIs) for the asso-

ciation between factors and the clinical outcomes of COVID‐19. A
two‐sided P < .05 was considered statistically significant. All statis-

tical analyses were performed using the SPSS (22.0) software.

3 | RESULTS

Generally, the mortality rate of COVID‐19 patients admitted in

Tongji Hospital was 8.9% (285 of 3201), whereas it was only 0.34% in
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TABLE 1 Demographic, clinical, laboratory, and radiographic findings of patients

Indicators Total Alive Dead P value

Characteristics

BMI N = 43 24.38 ± 4.00 N = 31 23.38 ± 3.02 N = 12 27.79 ± 5.18 .036a

N = 43 23.39 (21.62‐26.34) N = 31 23.18 (21.62‐24.59) N = 12 29.32 (28.91‐29.40) .021b

Initial symptoms

Fever N = 53 40 (81.6%) N = 40 33 (82.5%) N = 13 10 (76.9%) .663c

Chill N = 53 1 (2.0%) N = 40 0 (0%) N = 13 2 (15.4%) .184c

Dry cough N = 53 13 (26.5%) N = 40 8 (20%) N = 13 8 (61.5%) .043c

Expectoration N = 53 2 (4.1%) N = 40 0 (0%) N = 13 3 (23.1%) .031c

Fatigue N = 53 2 (4.1%) N = 40 1 (2.5%) N = 13 2 (15.4%) .337c

Dyspnea N = 53 4 (8.2%) N = 40 0 (0%) N = 13 6 (46.2%) 5.94 × 10−4c

Diarrhea N = 53 3 (6.1%) N = 40 2 (5%) N = 13 2 (15.4%) .464c

Muscle ache N = 53 2 (4.1%) N = 40 1 (2.5%) N = 13 2 (15.4%) .337c

Chest pain N = 53 0 (0) N = 40 0 (0%) N = 13 0 (0%) 1.000c

Sore throat N = 53 1 (2.1%) N = 40 1 (2.5%) N = 13 0 (0%) 1.000c

Vomiting N = 53 1 (2.0%) N = 40 0 (0%) N = 13 2 (15.4%) .184c

Headache N = 53 0 (0) N = 40 0 (0%) N = 13 0 (0%) 1.000c

Dizziness N = 53 0 (0) N = 40 0 (0%) N = 13 0 (0%) 1.000c

Others N = 53 3 (6.1%) N = 40 1 (2.5%) N = 13 3 (23.1%) .083c

CT findings N = 52 N = 39 N = 13

Ground‐glass opacity 34 (65.4%) 24 (61.5%) 10 (76.9%) .460c

Patchy shadows 32 (61.5%) 19 (48.7%) 13 (100%) .006c

Fibrous stripes 10 (19.2%) 10 (25.6%) 0 (0%) .172c

Pericardial effusion 10 (19.2%) 0 (0%) 10 (76.9%) .000c

Pleural thickening 13 (25.0%) 5 (12.8%) 8 (61.5%) .012c

Lymphadenia 13 (25.0%) 3 (7.7%) 10 (76.9%) .000c

Bilateral pulmonary 39 (75.0%) 29 (74.4%) 10 (76.9%) .662c

Right lung 19 (36.5%) 11 (28.2%) 8 (61.5%) .051c

Left lung 16 (30.8%) 7 (17.9%) 9 (69.2%) .007c

Laboratory examination

Cytokines

IL‐6, pg/mL N = 34 11.27 (2.11‐20.91) N = 27 9.50 (1.79‐18.09) N = 7 22.88 (18.90‐27.76) .117b

IL‐10, pg/mL N = 34 5.20 (5.00‐13.05) N = 27 5.00 (5.00‐7.90) N = 7 22.00 (14.73‐60.00) .008b

IL‐8, pg/mL N = 34 9.50 (6.55‐17.35) N = 27 9.40 (6.55‐15.85) N = 7 29.05 (14.35‐56.75) .118b

TNF‐α, pg/mL N = 34 7.70 (6.10‐10.10) N = 27 7.60 (5.65‐9.00) N = 7 23.00 (9.65‐44.23) .042b

IL‐1β, pg/mL N = 34 5.00 (5.00‐5.00) N = 27 5.00 (5.00‐5.00) N = 7 5.00 (5.00‐25.88) .390b

IL‐2R, U/mL N = 34 536.00 (426.00‐825.00) N = 27 529.00 (385.00‐754.50) N = 7 1729.50 (1277.25‐2181.75) .078b

Inflammatory factors

CRP, mg/L N = 53 25.80 (7.23‐57.73) N = 40 13.05 (4.70‐47.68) N = 13 58.40 (51.45‐141.25) .002b

Organ damage index

ALT, U/L N = 53 19.50 (11.00‐36.50) N = 40 19.50 (11.00‐32.00) N = 13 19.50 (12.50‐44.50) .855b

AST, U/L N = 53 27.00 (20.00‐41.00) N = 40 25.00 (20.00‐35.00) N = 13 38.00 (28.75‐64.50) .069b

Urea, mmol/L N = 53 3.85 (2.80‐5.00) N = 40 3.75 (2.80‐4.50) N = 13 5.50 (2.75‐7.48) .104b

Estimated glomerular

filtration rate

N = 52 114.10 (103.80‐120.00) N = 40 114.80 (102.83‐118.85) N = 12 112.70 (107.90‐129.50) .308b

Total cholesterol,

mmol/L

N = 53 3.51 (3.01‐4.08) N = 40 3.66 (3.26‐4.15) N = 13 2.97 (2.90‐3.34) .016b

Triglyceride, mmol/L N = 31 1.56 (0.95‐2.08) N = 23 1.42 (0.89‐1.93) N = 9 1.88 (1.57‐3.52) .118b

Creatinine, μmol/L N = 53 62.50 (55.25‐76.00) N = 40 63.00 (56.75‐77.50) N = 13 61.50 (51.25‐67.50) .331b

NT‐proBNP, pg/mL N = 35 41.50 (11.50‐333.50) N = 23 29.00 (8.00‐47.50) N = 12 639.00 (504.00‐1602.00) 1.55 × 10−5b

hs‐cTnI, pg/mL N = 38 2.10 (1.90‐4.45) N = 27 1.90 (1.90‐2.30) N = 11 19.45 (12.55‐98.67) 3.26 × 10−5b

Creatine kinase, U/L N = 33 78.50 (47.25‐180.25) N = 25 83.00 (52.00‐181.00) N = 8 27.00 (19.00‐120.00) .278b
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young COVID‐19 patients, which accounted for 3.8% (11 of 285) of

all deceased patients. The mortality rate in Wuhan Pulmonary Hos-

pital was 7.3% (55 of 753), but only two young patients died of

COVID‐19 (0.26%). Surprisingly, nine deceased young COVID‐19
patients only displayed mild type infection at the time of admission,

but died within a week of admission, whereas three cases diagnosed

as the severe type and one case as the critical type. Among all

admitted patients, 40 young COVID‐19 survivors were statistically

matched with those deceased young COVID‐19 patients at an

approximate ratio of 4:1 based on age, sex, and disease severity at

the time of admission. All demographic data and clinical features of

these subjects are summarized in Table 1.

Fever was the predominant symptom both in the deceased

young COVID‐19 patients (76.90%) and survived counterparts

(82.50%). Similarly, the comparison of other symptoms between the

two groups failed to detect a significant difference such as chill

(15.40% vs 0.00%), fatigue (15.40% vs 2.50%), diarrhea (15.40% vs

5.00%), muscle ache (15.40% vs 2.50%), sore throat (0.00% vs 2.50%),

and vomiting (15.40% vs 0.00%). However, a higher proportion of

these deceased young COVID‐19 patients displayed dry cough

(61.50% vs 20.00%; P = .043), expectoration (23.10% vs 0.00%;

P = .031), dyspnea (46.20% vs 0.00%; P < .001), as compared with

those of survivors (Table 1).

The typical CT images derived from either deceased young

COVID‐19 patients or survivors were characterized by the ground‐glass

opacity (76.90% vs 61.50%). Remarkably, these deceased young

COVID‐19 patients were featured by a higher severity of patchy shadows

(100.00% vs 48.70%; P= .006), pleural thickening (61.50% vs 12.80%;

P= .012), mild pericardial effusion (76.90% vs 0.00%; P< .001), and

lymphadenia (76.90% vs 7.70%; P< .001), as compared with the young

counterparts. Further analysis of the lesion sites revealed that these

deceased young COVID‐19 patients were more likely to exhibit lesions in

the left lung (69.20% vs 17.90%; P= .007) (Table 1).

To characterize the mechanisms that predispose young obese

COVID‐19 patients to death, we compared laboratory results

between the two groups. The deceased young COVID‐19 patients

displayed comparable neutrophils as their counterparts (5.58 × 109

vs 2.63 × 109/L), and similarly for the counts of monocytes and

platelets, the level of creatine kinase, renal function, and liver

function. In sharp contrast, these deceased young COVID‐19
patients displayed a significantly lower level of lymphocytes

(0.58 ± 0.35 × 109 vs 1.25 ± 0.49 × 109/L; P < .001), eosinophils

(0.00 × 109 vs 0.01 × 109/L; P = .022), total cholesterol/albumin

(2.97 vs 3.66 mmol/L; P = .016), albumin (30.02 ± 4.22 vs

38.63 ± 4.59 g/L; P < .001), but significantly higher level of BMI

(29.32 vs 23.18; P = .021), IL‐10 (22.00 vs 5.00 pg/mL; P = .008),

TNF‐α (23.00 vs 7.60 pg/mL; P = .042), CRP (58.40 vs 13.05 mg/mL;

P = .002), D‐dimer (2.42 vs 0.44 µg/mL; P < .001), PT (14.50 vs

13.60 seconds; P = .006), NT‐proBNP (639.00 vs 29.00 pg/mL;

P < .001), and hs‐cTnI (19.45 vs 1.90 pg/mL; P < .001) (Table 1).

TABLE 1 (Continued)

Indicators Total Alive Dead P value

Immune globulin

Albumin, g/L N = 53 36.91 ± 5.67 N = 40 38.63 ± 4.59 N = 13 30.02 ± 4.22 4.66 × 10−5a

Blood routine

Lymphocytes count,

per μL
N = 53 1.11 ± 0.53 N = 40 1.25 ± 0.49 N = 13 0.58 ± 0.35 9.63 × 10−5a

Monocytes count,

×109/L

N = 53 0.41 (0.32‐0.53) N = 40 0.39 (0.31‐0.51) N = 13 0.51 (0.37‐0.60) .403b

Neutrophils count,

×109/L

N = 53 2.98 (1.95‐5.58) N = 40 2.63 (1.98‐4.19) N = 13 5.58 (1.76‐5.87) .291b

Eosinophils count,

×109/L

N = 53 0.01 (0‐0.03) N = 40 0.01 (0‐0.05) N = 13 0 .022b

N = 53 0.035 ± 0.092 N = 40 0.042 ± 0.102 N = 13 0.004 ± 0.010 .024a

Platelets count,

×109/L

N = 53 165.50 (138.00‐213.00) N = 40 170.00 (144.75‐215.50) N = 13 126 (33.50‐168.75) .055b

Coagulation

APTT, s N = 42 40.21 ± 5.06 N = 32 40.25 ± 4.65 N = 10 39.99 ± 7.12 .927a

PT, s N = 53 13.75 (13.20‐14.68) N = 40 13.60 (13.08‐14.43) N = 13 14.50 (14.15‐16.20) .006b

D‐dimer, μg/mL N = 51 0.47 (0.36‐1.09) N = 40 0.44 (0.31‐0.57) N = 11 2.42 (1.55‐5.59) 1.89 × 10−5b

Fibrinogen, g/L N = 42 4.15 ± 1.42 N = 32 4.68 ± 1.19 N = 10 3.77 ± 2.15 .316a

Note: Continuous variables were described as median and IQR or mean and SD. Categorical variables were described as number (%).

Abbreviations: ALT, alanine aminotransferase; APTT, activated partial thromboplastin time; AST, aspartate aminotransferase; BMI, body mass index;

BNP, brain natriuretic peptide; CRP, C‐reactive protein; hs‐cTnI, hypersensitive cardiac troponin; IgA, immunoglobulin A; IgG, immunoglobulin G; IgM,

immunoglobulin M; IL‐6, interleukin 6; IL‐10, interleukin 10; IL‐8, interleukin 8; IL‐1β, interleukin 1β; IL‐2R, interleukin 2 receptor; IQR, interquartile

range; PT, plasma prothrombin time; SD, standard deviation; TNF, tumor necrosis factor.
aCalculated by Student's t test.
bCalculated by the Wilcoxon sum‐rank test.
cCalculated by Fisher's exact test.

ZHANG ET AL. | 2539



Logistic regression models were then constructed to establish

the correlation between risk factors and clinical outcomes in young

COVID‐19 patients (Figure 1). Remarkably, BMI seemed to be the

factor predisposing young COVID‐19 patients to the risk of mortality

(OR= 1.354; 95% CI = 1.075‐1.704; P = .010). Other factors relevant

to obesity are also highly correlated with mortality, such as hs‐cTnI
(a marker for cardiac injury; OR =1.420; 95% CI = 1.112‐1.814;
P = .005), NT‐proBNP (OR= 147.5; P = .008), and coagulation activity

(D‐dimer; OR =418.7; P = .047) (Figure 1). In contrast, albumin

(OR= 0.644; 95% CI = 0.492‐0.843; P = .001), eosinophils count (OR =

0.167; 95% CI = 0.031‐0.889; P = .036), and lymphocytes count (OR =

1.001; 95% CI = 1.001‐1.002; P = .024) were negatively associated with

the poor outcomes of COVID‐19 (Figure 1). Collectively, these findings

suggest that obesity could be a risk factor contributing to high mortality

in young COVID‐19 patients. In addition, we interestingly observed that

ACE2 is widely expressed in adipocytes by the analyses of single‐cell
sequencing data (Figure S1).

4 | DISCUSSION

In this retrospective study, we compared the clinical features be-

tween the deceased young COVID‐19 patients and their survival

counterparts in Tongji Hospital and Wuhan Pulmonary Hospital from

7 February to 27 March 2020 for the absence of pre‐existing dis-

eases. A total of 53 young COVID‐19 patients were included, 13 of

whom died from COVID‐19, whereas the rest of them survived.

Among these deceased patients, nine cases were mild type, three

cases with severe type, and one case of critical type in terms of

disease severity at the time of admission, but all patients died of

COVID‐19 within a week of admission. Remarkably, obesity was

characterized as the critical factor contributing to the death of these

patients, as evidenced by the fact that the BMI of the young

deceased patients was significantly higher than that of the survivors.

Previous studies have revealed that, during the 2009 H1N1 influenza

pandemic,13‐16 obesity was epidemiologically associated with an

increased risk of the disease. Furthermore, obese individuals had

a greater risk of hospitalization and death due to H1N1 than

individuals with normal weight.17 Notably, the prevalence of pneu-

monia by COVID‐19 (53%) is higher than that of H1N1 influenza

(11%)18; therefore, the risk of COVID‐19 patients with obesity

should not be underestimated. Moreover, according to the data

analysis of single‐cell sequencing, the expression of SARS‐CoV‐2
receptor ACE2 in fat cells is found to be high, which supports the

assumption that obesity may be a risk factor for the poor prognosis

of young COVID‐19 patients.

F IGURE 1 Logistic regression models were constructed to establish the correlation between risk factors and clinical outcomes in young
COVID‐19 patients. BMI, body mass index; CI, confidence interval; CRP, C‐reactive protein; cTN, cardiac troponin; OR, odds ratio; PT, plasma
prothrombin time
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Despite the fact that the deceased COVID‐19 patients (77.80%)

and the survivors (82.50%) shared similar primary symptoms such as

fever; the deceased patients, however, were more likely to be mostly

presented with cough, sputum, and dyspnea. Ground‐glass–like
opacity was visible in the CT scans in both the groups, but the

severity in deceased patients was significantly higher. This

discrepancy was mainly reflected by the increase in inflammation

and enlarged lymph nodes. More significantly, pericardial effusion

occurred in 7 out of 13 patients (77.80%), and laboratory results

further illustrated these phenomena.

The significant abnormality of the laboratory results sec-

ondary to obesity in the young deceased patients was the ex-

pression of inflammatory factors. Specifically, the levels of IL‐10,
TNF‐α, and CRP in the young deceased patients were much

higher than those of the survivors, which logically explained the

increase in consolidation and enlarged lymph nodes in CT

scans.19 Moreover, both hs‐cTnI and BNP, indicators of myo-

cardial damage,20 were much higher than those of young survi-

vors. Furthermore, D‐dimer, an indicator of secondary

fibrinolysis, was also significantly increased, suggesting that the

patients had abnormal coagulation and fibrinolysis such as dis-

seminated intravascular coagulation, pulmonary embolism, and so

on,20 which might be the reason of pericardial effusion noticed in

the CT images. Peng and his colleagues demonstrated that the

D‐Dimer of survivors remained within the normal range for

13 days, whereas the level of D‐dimer of deceased patients

continued to rise and exceeded the normal level within 7 to

9 days.21 Similarly, Cao and his colleagues revealed that a

significant increase in D‐Dimer is one of the high‐risk factors for

higher mortality in COVID‐19 patients.22 Therefore, it is of great

importance to control and treat microcirculation disorders as

soon as possible so as to reduce the risk.

In addition, the number of lymphocytes and eosinophils in

the deceased young COVID‐19 patients was significantly lower.

Previous studies suggested that lymphocytes could be directly

infected by the COVID‐19 virus and are consumed greatly

during the antiviral process.23 However, the underlying me-

chanism of reduced eosinophils in COVID‐19 patients is currently

unknown. There is evidence that eosinophils act as innate

immune cells and are able to efficiently eliminate respiratory

syncytial virus,24 whereas our studies revealed that SARS‐CoV‐2
could also directly infect eosinophils (unpublished data). There-

fore, it would be logical to assume that the reduction of eosino-

phils could also be the exhaustion caused by the infection of

SARS‐CoV‐2.
A logistic regression model was adopted to identify the

factors for addressing the mechanisms underlying obesity in

predisposing young COVID‐19 patients to death. Through which,

the inflammation‐related index CRP, cardiac damage, and in-

creased coagulation activity are characterized to be significantly

associated with the adverse clinical outcomes in young

COVID‐19 patients with abnormal BMI. Moreover, the decrease

of lymphocytes and eosinophils or total globulin levels is also

correlated with the poor prognosis in these COVID‐19 patients.

One major limitation of our study is the limited number of

patients included in the study. Therefore, the cardiac in-

sufficiency index NT‐proBNP (OR = 147.5; P = .008) and the in-

crease of thrombus index D‐dimer (OR = 418.7; P = .047)

observed in the deceased COVID‐19 patients might be affected

by the sample size. It should be warranted to further validate the

data in larger samples in the future.

In summary, our retrospective study included 13 young patients

who died from COVID‐19 and 40 matched controls. Obesity is

characterized to be a high risk predisposing young patients to death,

which involves aggravated inflammatory responses, cardiac damage,

and increased coagulation activity.
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