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A B S T R A C T   

Background: Inflammatory markers are pivotal for the diagnosis of coronavirus disease 2019 (COVID-19) and 
sepsis. This study compared markers between hospitalised patients with COVID-19 and those with bacterial 
sepsis. 
Methods: This retrospective single-centre cohort study included 50 patients with COVID-19 clinical stages II and 
III and 24 patients with bacterial sepsis. Both groups were treated according to the country’s official standards. 
Leukocytes, C-reactive protein (CRP), ferritin, and D-dimer were registered at the time of patient’s admission and 
24, 48, and 72 h after initiating intrahospital treatment. 
Results: Upon admission, marker levels were high, with a significant decrease at 72 h after antibiotic therapy in 
the sepsis group. The leukocyte count was higher in deceased patients with sepsis. The mean ferritin levels were 
1105 mcg/dl for COVID-19 and 525 mcg/dL for sepsis. Higher ferritin levels in COVID-19 (P = 0.001) seemed to 
be a predictor of higher mortality. Upon admission, the median D-dimer level was 0.68 mg/L for COVID-19 and 
3 mg/L for patients with sepsis, whether recovered or deceased. As D-dimer, procalcitonin levels were higher in 
patients with sepsis (P = 0.001). CRP levels were equally elevated in both entities but higher in deceased patients 
with COVID-19. 
Conclusion: Ferritin was the main inflammatory marker for COVID-19, and leukocytes, procalcitonin, and D- 
dimer were the main markers of sepsis. Markers that were most affected in deceased patients were CRP for 
COVID-19 and leukocyte for sepsis. The therapeutic implications of these differences require further study.   

1. Introduction 

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) 
infection and bacterial sepsis are infectious diseases that continue to be 
life-threatening medical conditions that challenge daily medical prac-
tice. Both show inflammation markers that can have prognostic val-
ue.1–3 Three stages characterise the clinical presentations of coronavirus 
disease 2019 (COVID-19).3 Stage I presents with fever, malaise, and 
cough. Stage II (pulmonary) presents with ground glass opacities in 
computed tomography (CT) scan, oxygen desaturation <94%, and bio-
markers indicating inflammation (C-reactive protein [CRP], ferritin, and 
D-dimer), while stage III shows higher levels of inflammation with 

cytokine cascade, interleukin, and multiorgan failure.4 The main 
markers of inflammatory responses are leukocytes, CRP, ferritin, 
interleukin-6, and D-dimer.5,6 In the case of ferritin, values of 1000 
mg/dL and above are associated with a poorer prognosis.7 

On the other hand, sepsis syndrome stages are characterised by high 
temperature (>38.3 ◦C), hypothermia (T < 35.6 ◦C), tachycardia (>90 
bpm), tachypnea (respiratory rate >20 rpm), and at least one of the 
following: mental disturbance, hypoxemia, lactate elevation, and oli-
guria (<30 mL or 0.4 mL/kg/h). Haemodynamic collapse occurred 
during this critical stage. This definition, which has been used since 
1987 and was described by Bones in 1987,8 has undergone modifica-
tions over time. The Third International Consensus Definitions Task 
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Force defined sepsis as ‘life-threatening organ dysfunction due to a 
dysregulated host response to infection’.9 However, there is no 
consensus on the operational definition. 

Sepsis can be caused by bacteria, viruses, fungi, rickettsia, parasites, 
or protozoa. Likewise, the inflammatory cascade is significant and 

progressive unless treated. Biomarkers include elevated leukocytes, 
erythrocyte sedimentation rate (ESR), CRP, ferritin, D-dimer, procalci-
tonin, and interleukins (IL).10 Such elevation depends on the severity of 
the infection and the host’s immune response. For example, less than 
20% of patients with sepsis present with disseminated intravascular 

Table 1 
Demographic and clinical characteristics of patients with COVID-19.  

Variable COVID-19 (n = 50) Sepsis (n = 24) OR 95% CI P-value 

N % n % 

Age (years) 
<30 2 4 2 8.3    
31–40 11 22 3 12.5    
41–50 7 14 4 16.7    
51–60 10 20 5 20.8    
61–70 14 28 3 12.5    
71–80 2 4 5 20.8    
>81 4 8 2 8.3    
Mean 54.7  56.4    0.7 

Sex 
Male 30 60 4 16.7 7.5 2.2–25.2 0 
Female 20 40 20 83.3    

Days from onset of symptoms 
1–3 9 18 9 37.5    
4–6 16 32 14 58.3    
7–9 15 30 1 4.2    
10–12 7 14 0 0    
>12 3 6 0 0    
Mean 6.25  4.29    0.001 

Comorbidities 
Diabetes mellitus 14 28 16 66.7 0.19 0.06–0.55 0.002 
High blood pressure 10 20 7 29.2 0.6 0.19–1.86 0.38 
Obesity 7 14 0 0 5.94 0.6–181.9 0.13* 

Oxygen saturation at admission (%) 
<50 1 2 0 0    
61–70 2 4 0 0    
71–80 3 6 0 0    
81–92 31 62 0 0    
>93 3 6 24 100    
Mean 85.75  96.17    0 

Chest X-ray 
Normal 5 10 9 37.5   0.000* 
Pneumonia 20 40 5 20.8    
Not done 25 50 10 41.7    

Chest CT score (%) 
<25 2 4      
26–50 14 28      
51–75 10 20      
>75 6 12      
Mean 51.75       

Chest CT score (maximum 25 points) 
<5 2 4      
6–10 7 14      
11–15 17 34      
16–20 6 12      
21–25 1 2      
Mean 13       

Severity of disease 
Mild 1 2      
Moderate 33 66      
Severe 16 32      

CURB-65*** 
0 14 28 13 54.2    
1 20 40 7 29.2    
2 13 26 3 12.5    
3 2 4 0 0    
4 1 2 0 0    
Mean 1.12  0.57    0.014 

Outcome 
Recovered 39  23     
Deceased 11 22 1 (4.3%)  6.36** 0.82–291.1 0.107*  

28 56 22 91.7 0.11 0.02–0.54 0.002 

*Yates correction, **Fisher’s exact test. 
***CURB-65 mortality risk prediction: 0 or 1 points (1.5%), 2 points (9.2%), and ≥3 points (22%). According to this score 68% of patients with COVID-19 and 83.4% 
patients with sepsis had a mortality risk of 1.5%; 26% patients with COVID-19 and 12.5% patients with sepsis had a mortality risk of 9.2%, while 6% of patients with 
COVID-19 had 22% risk of mortality. No patient with sepsis had this high risk. 
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coagulation (DIC), and almost all have high D-dimer levels. 
As its etiological agents are different, the response of the white blood 

cell count and inflammatory markers in both groups of patients differ in 
their behaviour. Therefore, this study aimed to compare biomarker 
levels and outcomes between a group of patients with sepsis and COVID- 
19 at the time of admission and during the first 72 h of in-hospital 
treatment. 

2. Patients and methods 

2.1. Sample collection 

A comparative analytical study was carried out at the Hospital 
General del Sur in the city of Choluteca, Honduras. Patients older than 
18 years were recruited between 26 January and 2 March 2021. 

The first group consisted of 50 patients with COVID-19, 62% of 
whom (n = 31) were diagnosed by real-time polymerase chain reaction 
(RT–PCR) using nasopharyngeal swabs, and 38% (n = 19) were diag-
nosed by combining clinical, imaging, and inflammatory marker criteria 
and antigen for SARS-CoV-2 using nasopharyngeal swabs or IgM anti-
bodies. The presence of a positive test for COVID-19 was the inclusion 
criterion for this group. 

The second group consisted of 24 patients with sepsis with negative 
COVID-19 test results and standard evidence for sepsis of any aetiology. 
Eleven (46%) patients had cultures that supported the diagnosis of 
bacterial sepsis. In the other 13 cases, bacterial sepsis was diagnosed by 
combining clinical, imaging, and laboratory criteria (positive Gram tests 
and inflammatory markers). 

Demographic, clinical, and laboratory data were also collected at the 
same intervals. Pneumonia was documented using chest radiography or 
CT tomography, as available. Data were extracted from the clinical files 
and were anonymised. 

2.2. Laboratory data 

For both groups, inflammatory markers were registered at the time of 
patient’s admission and 24, 48, and 72 h after initiating intrahospital 
treatment (Table 1). The inflammatory markers included leukocytes, 
CRP, ferritin, and D-dimer. Owing to resource shortages, there was no 
access to IL-6 testing. 

2.3. Severity score and inflammatory markers 

The CURB-65 pneumonia severity score calculator11 was used to 
classify mortality risk upon admission in both groups.12 The CURB-65 
stands for confusion, blood urea nitrogen (BUN) > 7 mmol/L, respira-
tory rate ≥30, systolic blood pressure (SBP) < 90 mmHg, diastolic BP 
(DBP) ≤ 60 mmHg, and age ≥65. This score was previously used as risk 
stratification and prediction tool for community-acquired pneumonia. 
The total score was 5, and each risk factor contributed to 1 point and 
could be used to predict mortality as follows: 0 or 1 point (1.5% mor-
tality), 2 points (9.2% mortality), and 3–5 points (22% mortality). 

2.4. Statistical analysis 

Data were analysed using Statistical Package for the Social Sciences 
(SPSS) version 2 statistical software,13 and categorical or binary data 
were reported as frequencies and percentages. Continuous variables 
were described as mean ± standard deviation or median (interquartile 
range [IQR], as appropriate). Differences between study groups were 
evaluated using the Mann–Whitney U test, Yates correction, and Fisher’s 
exact test. Odds ratios (ORs) and 95% confidence intervals were calcu-
lated, and a P-value of less than 0.05 was considered statistically 
significant. 

3. Results 

In 50 patients with COVID-19, diagnosis was made by RT-PCR (n =
31, 62%), rapid IgM (n = 10, 20%), and rapid antigen tests using swab 
(n = 9, 18%). Most patients in this group were men (OR = 7.5), with an 
average age of 54.7 years, and 56% had comorbidities, especially dia-
betes (OR, 0.19; P = 0.002) and obesity (OR 5.94, P 0.38). Sixty-six 
percent of patients had a moderate clinical presentation of the disease 
according to the CURB-65 score (Table 1). 

In patients with sepsis, 13 (54%) had urinary tract infections, and 9 
(21%) had criteria for bacterial pneumonia. In the other cases, there was 
previous treatment with antibiotics or logistic limitations in performing 
the test on time (Table 1). The mean number of days of symptoms from 
onset until admission was 6.25 days in the COVID-19 group and 4.29 
days in the sepsis group (P 0.001). Oxygen saturation was lower in pa-
tients with COVID-19. Comorbidities were more frequent in patients 
with sepsis (Table 1). 

Differences in inflammatory markers were found in the blood counts 
(Table 2). There was a higher total leukocyte count upon admission in 
patients with sepsis than in patients with severe COVID-19, but at 72 h of 
hospitalisation, the count was levelled in both groups, with a marked 
decrease in the count in the sepsis group after antibiotic treatment was 
initiated. In the COVID-19 group, the lymphocyte count was lower upon 
admission and at 72 h, while the mean number of neutrophils was higher 
in the sepsis group upon admission and at 72 h. 

Other inflammatory markers were also different between the groups 
(Table 3). Ferritin levels were higher upon admission and at 72 h in the 
COVID-19 group. D-dimer levels were higher in the sepsis group upon 
admission and at 72 h, while CRP levels showed a similar reduction in 
both groups after 72 h of treatment. In contrast, procalcitonin levels 

Table 2 
Comparison of blood counts between patients with COVID-19 and sepsis.  

Blood counts COVID-19 Sepsis P- 
value 

N % n % 

Leukocytes (109 μ/mL) 
Upon admission 
<4500 7 14.0 1   
>11000 17 34.0 19   
Mean 9811  15,976  0.000 

72 h 
<4500 1 28 1 4.2  
>11000 16 16 9 37.5  
Mean 10,943  10,724  0.860 

Neutrophils’ (109 μ/mL) 
Upon admission 
<2000 2 4    
>7500 24 48 20   
Mean 8120  12,872  0.000 

72 h 
<2000      
>7500 19 38.0 9 37.5  
Mean 
(Q25%, 
75%) 

7480 (5,200, 
10,701)  

6835 (5,225, 
9010)  

0.263* 

Range (IQR) 2349–21,250 
(5501)  

2250–20,350 
(18,100)   

Lymphocytes (109 μ/mL) 
Upon admission 
<1000 28 56.0 7 29.2  
>4500 3 6.0 17 70.8  
Median 

(Q25%, 
75%) 

849 (517, 1367)  1346 (925, 
1935)  

0.001* 

Range (IQR) 146–8191 (850)  650–4140 
(1010)   

72 h 
<1000 20 40.0 2 8.3  
>4500 0  0   
Mean 1154  1877  0.000 

*Mann–Whitney U. 
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were higher in patients with sepsis upon admission and at 72 h. 
In patients with COVID-19 treated with tocilizumab when available 

or indicated, the mean ferritin level was 1105 mcg/L upon admission 
and 1089 mcg/L at 72 h. In patients not treated with tocilizumab, the 
mean levels were 1725 and 1074 mcg/L upon admission and at 72 h, 
respectively. Remdesivir was prescribed more often in patients with 
mild-to-moderate clinical presentations (n = 18), and tocilizumab was 
mostly prescribed in critical patients (n = 30). No significant differences 
were seen between the two subgroups at 72 h. 

The mean ferritin levels in COVID-19 survivors were 983 mcg/L 
upon admission and 1427 mcg/L in the deceased. Upon admission, D- 
dimer mean levels did not vary significantly in COVID-19 survivors 
compared with the deceased (3.8 mg/L vs. 2.59 mg/L). A total of 11/50 
patients died in the COVID-19 group and 1/24 in the sepsis group (OR 
6.36, 95% CI 0.82–291.1, P = 0.107). According to the CURB-65 score, 

the mortality risk was higher in COVID-19 (Table 1): 26% patients with 
COVID-19 and 12.5% patients with sepsis had a mortality risk of 9.2%, 
while 6% of patients with COVID-19 had 22% risk of mortality. No 
patient with sepsis had this high risk. 

Table 4 shows differences in inflammatory markers between recov-
ered and deceased patients in both groups. White cell counts were higher 
in deceased patients with sepsis, whereas CRP and ferritin levels were 
higher in deceased patients with COVID-19. D-dimer was higher in pa-
tients with sepsis, whether recovered or diseased. Procalcitonin levels 
were higher in patients with sepsis. Only one patient with sepsis died, 
but his procalcitonin levels were normal. 

4. Discussion 

Upon admission, the leukocyte count, procalcitonin, and D-dimer 
levels were higher in the sepsis group than in the COVID-19 group, with 
leukocytes decreasing at 72 h after antibiotic treatment in the sepsis 
group. Ferritin levels were higher at 72 h in patients with COVID-19. 
CRP levels were high in both groups and decreased after treatment. 
Upon admission and at 72 h, lymphocytes were lower in the COVID-19 
group, and neutrophils were higher in the sepsis group. 

Upon admission, higher leukocyte counts in patients with sepsis than 
in patients with severe COVID-19 have already been reported in the 
medical literature.14,15 The use of pulmonary tomography has improved 
the diagnosis of pneumonia in COVID-19. In our study, an average lung 
involvement of 52% was found. It is recommended to perform a tomo-
graphic study in patients with sepsis and suspected pneumonia with a 

Table 3 
Comparison of other inflammatory markers between patients with COVID-19 
and sepsis.   

COVID-19 Sepsis P 

N % n % 

CRP (mg/L) 
Upon admission 
<6 6 12.0 2   
>150 10 20.0 6   
Median (Q25%, 
75%) 

48 (12, 96)  48 (12, 196)  0.956* 

Range (IQR) 0–34(84)  0–196 (154)   
72 h      
<6 14 28.0 5 20.8  
>150 1 2.0 1 4.2  
Median (Q25%, 
75%) 

12 (6, 24)  22 (8.5, 49.5)  0.109* 

Range (IQR) 0–192 (18)  0–192 (41)   
Ferritin (mcg/L) 
Upon admission 
<338 10 20.01 50   
>2000 7 14 1   
Mean 1105  525  0.001* 

72 h 
<336 4 8.0 11   
20,000 3 6.0    
Mean 1088  464  0.000* 

D-dimer (mg/L) 
Upon admission 

0.5 18 36.0 3   
>3 10 20.0 11   
Median (Q25%, 
75%) 

0.68 (0.28, 
2.62)  

3 (1.89, 7.13)  0.000* 

Range (IQR) 0.0–10.0 
(2.34)  

0.36–10.0 
(5.24   

72 h 
<0.5 12 24.0 3 12.5  
>3 8 16.0 10 41.7  
Median (Q25%, 
75%) 

0.78 (0.44, 
2.03)  

1.0 (0.72, 4)  0.86* 

Range (IQR) 0.0–10.0 
(1.59)  

0–10 (3.28)   

Procalcitonin (ng/mL) 
Upon admission 
<0.5 31 62.0 7 29.2  
>5 2 4.0 6 25.0  
Median (Q25%, 
75%) 

0.20 (0.19, 
0.66)  

1.51 (0.37, 
8.0)  

0.003* 

Range (IQR) 0.0–92.0 
(0.47)  

0.0–100 
(3.37)   

72 h 
<0.5 26 52.0 8 33.3  
>5 1 2.0 4 16.7  
Median (Q25%, 
75%) 

0.26 (0.18, 
0.46)  

1.0 (0.35, 
3.75)  

0.004* 

Range (IQR) 0.0–59  0.0–100 
(2.48)   

*Mann–Whitney U. 

Table 4 
Inflammatory markers upon admission and outcome of patients.  

Inflammatory markers 
admission 

Outcome 

Recovered (n = 62) Deceased (n = 12) 

COVID-19 
(n = 39) 

Sepsis (n 
= 23) 

COVID-19 
(n = 11) 

Sepsis (n 
= 1) 

Leukocytes (109 μ/ml) 
Mean 9391 14,869 11,836 31,200 
Median 8750 14,700 12,500 31,200 
Standard deviation 4693 7667 6034 0 
Distribution Normal Normal Normal Normal 

Neutrophils (109 μ/mL) 
Mean 7664 11,703 10,325 25,272 
Median 6963 12,070 10,625 25,272 
Standard deviation 4315 6238 5577 0 
Distribution Normal Normal Normal Normal 

Lymphocytes (109 μ/mL) 
Mean 1317 1448 1138 3774 
Median 892 1420 648 3774 
Standard deviation 1610 675 1573 0 
Distribution Not normal Normal Not normal Normal 

CRP (C-reactive protein) mg/mL 
Mean 78.5 71.54 92.27 24 
Median 48 48.0 54 24 
Standard deviation 94.9 75.35 65.9 0 
Distribution Not normal Not 

normal 
Not normal Normal 

Ferritin (mcg/L) 
Mean 1022 336.4 1427 401 
Median 954 265.0 1713 401 
Standard Deviation 653 218.75 814 0 
Distribution Normal Normal Normal Normal 

D-dimer (mg/L) 
Mean 2.02 4.40 2.59 3.5 
Median 0.72 2.70 0.65 3.5 
Standard deviation 2.96 3.82 3.77 0 
Normal distribution Not normal Normal Not normal Normal 

Procalcitonin (ng/mL) 
Mean 2.94 18.96 1.51 0.25 
Median 0.30 0.77 0.39 0.25 
Standard deviation 14.85 36.48 2.88 0 
Distribution Not normal Not 

normal 
Not normal Normal  
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normal chest X-ray.16 

COVID-19 in its advanced stages and bacterial sepsis both cause 
changes in the white blood cell count. In patients with severe COVID-19 
disease, the white cell count is slightly elevated at the expense of neu-
trophils with a marked decrease in the cluster of differentiation (CD)4 
and CD8 lymphocytes because they express angiotensin-converting 
enzyme-2 (ACE2) receptors on their surface, which converts them into 
SARS-CoV-2 target cells.14,15 On the other hand, cytokine storms in 
COVID-19 can lead to lymphocyte apoptosis and lymphoid organ atro-
phy.4 Unlike COVID-19, leukocytosis in sepsis is more frequent due to 
neutrophilia; however, neutropenia may occasionally be observed, 
especially in the paediatric population.17 

CRP was a biomarker that showed a reduction in both groups after 
treatment initiation. This marker is an acute phase reactant secreted by 
the liver during inflammation and favours the phagocytosis of micro-
organisms, with high levels correlating with severe bacterial pneumonia 
or COVID-19.18 Elevated CRP is considered sensitive but not specific for 
the diagnosis of sepsis;19 however, a CRP level >100 mg/L on the third 
day of intensive care unit (ICU) admission is associated with higher 
mortality.20 

As explained, ferritin levels were higher in the COVID-19 group. 
Ferritin is an acute-phase reactant nonspecifically elevated in acute and 
chronic inflammatory processes, such as chronic kidney disease, rheu-
matoid arthritis, and autoimmune diseases. Ferritin is elevated during 
the COVID-19 cytokine storm and may be a predictor of mortality in 
these cases.21 Although it is less used to make the diagnosis and estimate 
the prognosis of mortality in sepsis. A study showed an association be-
tween low levels of iron and transferrin and high levels of serum ferritin 
in patients with sepsis. The much higher serum ferritin levels in patients 
with COVID-19 in our study reinforce the hypothesis that this disease 
can be considered a hyperferritinemic syndrome.22,23 In inflammation, 
serum ferritin rises in the blood by at least 25% and values greater than 
3000 ng/L have exponentially higher mortality.23 

D-dimer levels were higher in the sepsis group than in the control 
group at 72 h. This marker is a fibrin degradation product during 
thrombotic diseases; however, it can also be elevated in malignant dis-
eases, chronic liver diseases, inflammatory processes, and infections. A 
study found elevated D-dimer levels in patients with COVID-19 pneu-
monia and community-acquired bacterial pneumonia, with the highest 
levels in COVID-19 pneumonia.24 This elevation was associated with 
critical viral disease and was even higher in deceased patients.25 

Another study, including multivariate analysis to determine whether 
several biomarkers, such as CRP, procalcitonin, and D-dimer, were 
markers of mortality in patients with sepsis, showed that the only 
biomarker with a linear relationship with mortality was D-dimer.26 

COVID-19 can produce a coagulopathy similar to that of sepsis. How-
ever, unlike the DIC seen in sepsis, prolonged prothrombin and partial 
thromboplastin times, decreased antithrombin activity, and thrombo-
cytopenia are less common in COVID-19.27 This could explain why 
D-dimer values were higher in patients with sepsis upon admission and 
at 72 h. 

Procalcitonin levels were higher in the sepsis group upon admission 
and at 72 h. It is a precursor to the hormone calcitonin, and elevated 
levels have been correlated with the severity of COVID-19 or bacterial 
coinfection in these patients.28 In bacterial sepsis, procalcitonin levels 
increase 6–12 h after the onset of infection and fall by 50% at 24 h with 
adequate antibiotic therapy. In addition, procalcitonin levels are not 
affected by anti-inflammatory drugs. In our study, procalcitonin levels 
were higher in patients with sepsis than in patients with COVID-19 with 
a secondary bacterial infection. Procalcitonin is a useful biomarker for 
differentiating bacterial infections from viral infections, with high 
sensitivity and specificity. High levels of this marker predict the severity 
of sepsis and correlate with the severity of inflammation.29,30 

According to the CURB-65 score, the mortality risk in this study was 
higher in COVID-19. To date, this score has served as a predictor of 
complications in patients with pneumonia. Recently, Elmoheen et al. 

reported that CURB-65 outperformed pneumonia severity index in 
predicting 30-day mortality and critical care intervention in a multi-
ethnic population from Qatar (2021).31 Besides the CURB-65 score, it 
could be studied if including procalcitonin, D-dimer, and ferritin could 
help predict sepsis’s inflammatory and coagulation states. Additionally, 
other scores, such as sequential organ failure assessment (SOFA), could 
be used for further evaluation of patients in the intensive care setting.32 

Although more studies have been conducted on this approach, 
ferritin, procalcitonin, and D-dimer should be included in the laboratory 
panel in sepsis. Ferritin could indicate a hyperinflammatory process, and 
the D-dimer level in the context of sepsis should be interpreted based on 
the patient’s profile and should be treated with anticoagulants if indi-
cated. Procalcitonin could be considered as a reactant that increases in 
non-COVID sepsis. 

This study was limited by the sample size, but the results obtained in 
this comparative study between patients with COVID-19 and sepsis 
suggest that the approach to a patient with sepsis might need a change, 
pointing to the importance of the role of the hypercoagulable state, a 
condition that could increase the risk of death in these patients due to 
thromboembolic complications. More studies are needed to revisit 
anticoagulation and anti-inflammatory therapies for sepsis. 

In this study, patients with COVID-19 presented with higher levels of 
ferritin, and patients with sepsis presented with higher leukocytes, 
procalcitonin, and D-dimer levels. At baseline, CRP levels were higher in 
deceased patients with COVID-19, and leukocytes were higher in 
deceased patients with sepsis. This should be further evaluated to 
determine its therapeutic implications. 
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