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Factors Affecting TNF-a Decrease in COVID-19 Patients
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ABSTRACT

Aim: Tumor necrosis factor-alpha (TNF-o) have several functions, including cell survival, differentiation, and
proliferation. TNF-o may effect the cell death during the cytokine storm that occurred during COVID-19 infection. We
aimed to investigate, the factors that affects the TNF-o decrease in COVID-19 patients.

Material and Methods: Totally 44 individuals with COVID-19 infection were included the study. Blood counts,
biochemical examinations and D-dimer examinations were obtained. Comorbidities and initial symptoms of the patients
were recorded. TNF-a, CRP and ferritin values were measured twice on the 1st and 7th days of hospitalization. The change
in this values were examined according to comorbidities, initial symptoms and steroid usage.

Results: Of a total of 44 patients, 56.8% were male (25/44) and 43.2 % were female (19/44). TNF-a decrease was found
to be statistically significant in non-diabetic patients, while TNF-a decrease was found to be insignificant in diabetic
patients. CRP decrease was found to be statistically significant in both diabetic and non-diabetic patients while ferritin
decrease was insignificant in both diabetic and non-diabetic patients. While TNF-o. and CRP decreased statistically
significantly in those without lung disease, it was observed that both TNF-o and CRP decreases were not significant in
those with lung disease. The decrease in TNF-a and CRP was statistically insignificant in those who did not treated with
steroids, while the decrease in TNF-o and CRP was significant in those who treated with steroids.

Conclusion: Steroids decreases the TNF-a levels. TNF decrease is not significant in those with diabetes and lung disease.

Keywords: Tumor necrosis factor-alpha; C-reactive protein; COVID-19; diabetes mellitus.

COVID-19 Hastalarinda TNF-a Diisiisiinii Etkileyen Faktorler
0z
Amag: Tiimor nekrozis faktor-alfa (TNF-a) hiicrenin hayatta kalmasi, farklilasmasi ve ¢ogalmasi da dahil ¢esitli islevlere
sahiptir. TNF-a, COVID-19 enfeksiyonu sirasinda ortaya ¢ikan sitokin firtinasi sirasinda hiicre 6liimiinii etkileyebilir. Bu
¢alismada COVID-19 hastalarinda TNF-a diisiisiine etki eden faktorleri arastirmak amaglandi.
Gereg¢ ve Yontemler: Calismaya COVID-19 enfeksiyonu olan toplam 44 kisi dahil edildi. Kan sayimi, biyokimyasal
incelemeler ve D-dimer incelemeleri yapildi. Hastalarin ek hastaliklar1 ve baslangi¢c semptomlar1 kaydedildi. TNF-a, CRP
ve ferritin degerleri yatisinin 1. ve 7. gilinlerinde iki kez 6lgiildii. Bu degerlerdeki degisim komorbiditelere, baslangi¢
semptomlarina ve steroid kullanimina gore incelendi.
Bulgular: Toplam 44 hastanin %56,8' erkek (25/44) ve %43,2'si kadind1 (19/44). TNF-a diisiisii diyabetik olmayan
hastalarda istatistiksel olarak anlamli bulunurken, diyabetik hastalarda TNF-a diisiisii anlamsiz bulundu. CRP diisiigii hem
diyabetik hem de diyabetik olmayan hastalarda istatistiksel olarak anlamli bulunurken, ferritin diigiisii hem diyabetik hem
de diyabetik olmayan hastalarda anlamsiz bulundu. Akciger hastaligi olmayanlarda TNF-a ve CRP istatistiksel olarak
anlamli diizeyde diiserken, akciger hastaligi olanlarda hem TNF-a hem de CRP diisiiglerinin anlamli olmadig goriildii.
TNF-a ve CRP'deki azalma steroid ile tedavi edilmeyenlerde anlamli degilken, TNF-o ve CRP'deki azalma steroid tedavisi
alanlarda istatistiksel olarak anlamlrydi.
Sonug: Steroidler TNF-a diizeyini disiirtirler. Akciger hastaligi ve diyabeti olanlarda TNF-a diistisii anlamli degildir.
Anahtar Kelimeler: Tumor nekrozis faktor-alfa; C-reaktif protein; COVID-19; diyabetes mellitus.
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INTRODUCTION

Although tumor necrosis factor-alpha (TNF-o) was
previously considered a factor that induced tumor necrosis,
it was later observed to have several functions, including
cell survival, differentiation, and proliferation. It was
reported that inappropriate or excessive TNF-a activation
was also associated with chronic inflammation and could
lead to autoimmune diseases (1).

The role of TNF-a in the prognosis of COVID-19 has not
yet been clearly understood. Mouse experiments have
presented evidence that the TNF-a and interferon-gamma
(IFN-y) combination accounted for cell death during the
cytokine storm that occurred during COVID-19 infection.
Further, the study demonstrated that the combination
activated Janus kinase/signal transducer and activator of
transcription  1/interferon  regulatory  factor 1
(JAK/STAT1/IRF1) and induced nitric oxide production,
which resulted in PANoptosis by the activation of the
Caspase-8/Fas-associated protein with death domain
(FADD)-mediated pathway. It was also shown that anti-
TNF-a use and Anti-INF-y monoclonal antibodies
protected mice from mortality (2).

Many studies have suggested that the severity of disease
was associated with TNF-a, C-reactive protein (CRP), and
ferritin levels in the course of COVID-19 infection (3-5).
The present study investigated the change in TNF-a levels
in patients with COVID-19 and whether the foregoing
change was associated with comorbidities and patient
complaints. Additionally, the effect of methylprednisolone
therapy on TNF-a level changes was investigated under
the scope of the study.

MATERIAL AND METHODS

Study population

Totally 44 individuals (male=25; female=19) with
COVID-19 infection were included in the current study.
TNF alpha values of 5 patients could not be detected
within the specified value range. Therefore, statistical
analysis was performed on 39 patients. We collected the
epidemiological and clinical data from medical records.
Patients who had positive combined nasopharyngeal-
orapharyngeal RT-PCR swab samples. The combined
nasopharyngeal-oropharyngeal real-timepolymerase chain
reaction (RT-PCR) swab samples, blood counts,
biochemical examinations and D-dimer examinations
were obtained from these patients.

This study was approved by the Duzce University Medical
Faculty ethics committee (dated 15.02.2021 and numbered
42).

Statistical Analysis

Normally distributed values were given as mean and
standard deviation (SD). Median and range values were
given for values that did not show normal distribution. The
Shapiro-Wilk test of normality was applied to assess
whether the data tested resulted from a normally
distributed population. Parametric T-Test was used for
normally distributed and skewed variables, and non-
parametric Mann-Whitney test was used for non-normally
distributed variables. Paired T-Test was used to compare
the mean values of a variable obtained in different periods.
The level of significance was taken as 0.05.

Data analysis

Our research was carried out on 44 COVID-19 patients
who were hospitalized in the pandemic service of Duzce
University Hospital, Kastamonu Training and Research
Hospital and Karabuk University Hospital as of August
2020. All applicants were informed about the study and
their demographic data were evaluated. The main purpose
of our study is to determine the change in the TNF-o values
measured in determined time periods depending on the
course of the disease in COVID-19 patients and to interpret
TNF-a as a prognostic indicator.

Biochemical analysis was performed in blood samples
taken after at least 12-14 hours of fasting, provided
sterilization conditions, at 4°C and serum samples
separated by centrifugation at 3000 rpm for 15 minutes.
The routine parameters of the blood samples taken on the
1st and 7th days during hospitalization were determined by
the colorimetric method in the IDS analyzer B0728
autoanalyzer device; The remaining sample was kept in
suitable storage conditions and measured by
spectrophotometric method in Grifols Tritunus Microelisa
device (450 nm OD) following the commercially
purchased Human TNF-a ELISA kit (Elabscience, TX)
protocol. The kit linearity used for TNF-o levels of the
evaluated samples was taken as reference between 7.81-
500pg/mL, and the sensitivity was between 4.69pg/mL.
RESULTS

Total 44 patients hospitalized in January 2021 were
included to study. CRP and ferritin were evaluated on 44
patients. The TNF-a results of 5 patients were non-
standard, so the evaluation of TNF-a results done for 39
patients. Of a total of 44 patients, 56.8% were male (25/44)
and 43.2 % were female (19/44). The mean age of the
patients was 64.7 + 16.9 (min 27- max 94). 7 patient have
lung diseases. (asthma 4, chronic obstructive pulmonary
disease 3). Comorbidities and initial symptoms of the
patients are shown in Table 1.

Table 1. comorbidities and initial symptoms of patients

Comorbidities Number (n=39) | %
Diabetes mellitus (+) 11 25.0
Diabetes mellitus (-) 33 75.0
Hypertension (+) 18 40.9
Hypertension (-) 26 59.1
Chronic renal failure (+) 4 9.1
Chronic renal failure (-) 40 90.9
Lung disease (+) 7 15.9
Lung disease (-) 37 84.1
Ischemic heart disease/Heart failure (+) 8 18.2
Ischemic heart disease/Heart failure (-) 36 81.8
Central nervous system disease (+) 5 11.4
Central nervous system disease (-) 39 88.6
Malignancy (+) 4 9.1
Malignancy (-) 40 90.9
Initial Symptoms

Fever 9 20.5
Dyspnea 28 63.6
Cough 18 40.9
Headache 5 114
Throat ache 2 4.5
Weakness 21 47.7
Smell/ taste loss 1 2.3
Myalgia 8 18.2
Nausea-Vomiting 1 2.3
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TNF-a values were measured twice on the 1st and 7th days of hospitalization. CRP and ferritin results were also evaluated
on the same days. Anti-inflammatory therapy was given to patients who needed it. Of 44 patients, 1 received tocilizumab,
6 received high-dose steroid (250 mg and above) and 19 received low-dose steroid (80 mg and below). 14 patient received
both high-dose and low-dose (first low-dose, then continued with high-dose).

Table 2. TNF-a, CRP and Ferritin changes according to comorbidities

Mean SS Median Minimum Maximum p
Diabetes mellitus (+)
TNF-a (Day 1) 378.7 339.2 3136 714 1266 0.093
TNF-a (Day 7) 297.8 272.6 229.7 57.1 930.1
CRP (Day 1) 76.6 29.0 63.7 11.0 180 0.008
CRP (Day 7) 29.0 33.0 18.2 5.0 111.2
Ferritin (Day 1) 349.9 285.8 2275 114.0 1037.0 0.374
Ferritin (Day 7) 502.0 414.6 489.0 114.0 1360.7
Diabetes mellitus (-)
TNF-a (Day 1) 297.1 161.6 321.7 28.5 567.0 <0.001
TNF-a (Day 7) 175.0 126.3 195.5 15.9 440.8
CRP (Day 1) 925 743 85.0 2.0 257.0 <0.001
CRP (Day 7) 30.9 42.6 16.0 0.7 203.0
Ferritin (Day 1) 308.3 258.6 278.0 18.0 1010.0 0.139
Ferritin (Day 7) 394.9 339.5 329.0 15.0 1463.0
Hypertension (+)
TNF-a (Day 1) 390.6 269.2 3217 43.2 1266.0 0.001
TNF-a (Day 7) 229.5 227.0 202.7 22.7 930.1
CRP (Day 1) 94.8 88.6 79.0 2.0 257.0 <0.001
CRP (Day 7) 19.8 24.8 16.0 2.0 111.2
Ferritin (Day 1) 282.0 2233 245.4 23.0 1037.0 0.163
Ferritin (Day 7) 403.0 344.7 374.0 15.0 1360.7
Hypertension (-)
TNF-o (Day 1) 2675 163.3 255.2 285 567.0 0.001
TNF-a (Day 7) 182.8 1234 207.2 15.9 440.8
CRP (Day 1) 84.1 58.7 81.0 3.0 190.0 0.005
CRP (Day 7) 385 47.6 16.0 0.7 203.0
Ferritin (Day 1) 3455 289.7 212.0 18.0 1010.0 0.354
Ferritin (Day 7) 4334 371.7 269.4 57.0 1463.0
Ischemic heart disease
TNF-a (Day 1) 283.8 145.4 305.5 71.4 438.3 0.018
TNF-a (Day 7) 184.2 110.8 202.7 26.7 310.8
CRP (Day 1) 243 718 77.0 11.0 192.0 0.017
CRP (Day 7) 26.6 34.8 12.0 8.0 111.2
Ferritin (Day 1) 3744 3195 245.4 88.0 1010.0 0.093
Ferritin (Day 7) 626.8 4492 507.0 67.0 1360.7
Ischemic heart disease
TNF-a (Day 1) 3255 232.8 321.7 28.5 1266.0 <0.001
TNF-a (Day 7) 206.6 186.0 207.2 15.9 930.1
CRP (Day 1) 87.2 72.6 82.0 2.0 257.0 <0.001
CRP (Day 7) 314 418 16.0 0.7 203.0
Ferritin (Day 1) 306.3 252.0 226.5 18.0 1037.0 0.317
Ferritin (Day 7) 371.8 319.7 269.4 15.0 1463.0
Lung Disease (+)
TNF-a (Day 1) 220.8 95.8 2247 116.7 309.0 0.463
TNF-a (Day 7) 177.2 118.8 210.8 26.7 305.0
CRP (Day 1) 711 48.2 72.0 17.0 162.1 0.063
CRP (Day 7) 38.8 36.6 27.0 10.0 1155
Ferritin (Day 1) 187.9 111.8 164.1 80.0 412.0 0.237
Ferritin (Day 7) 214.1 137.7 195.2 63.0 448.0
Lung Disease (-)
TNF-a (Day 1) 335.7 230.7 369.2 285 1266.0 <0.001
TNF-a (Day 7) 207.3 182.9 195.5 15.9 930.1
CRP (Day 1) 918 75.4 89.0 2.0 257.0 <0.001
CRP (Day 7) 28.8 41.2 15.0 0.7 203.0
Ferritin (Day 1) 344.4 277.0 253.0 18.0 1037.0 0.143
Ferritin (Day 7) 461.7 3732 382.0 15.0 1463.0

TNF-a: Tumor necrosis factor-alpha, CRP: C-reactive protein
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Five patients were not given any anti-inflammatory treatment. It was evaluated whether comorbidities, initial complaints
and steroid use affect these biochemical parameters, especially TNF-a.

TNF-a decrease was found to be insignificant in diabetic patients, while TNF-a decrease was found to be significant in
non-diabetic patients. CRP decrease was found to be significant in both diabetic and non-diabetic patients while ferritin
decrease was insignificant in both diabetic and non-diabetic patients (Table 2, Figure 1a).

While TNF-o and CRP decreased significantly in those without lung disease and ischemic heart disease, it was observed
that both TNF-o and CRP decreases were not significant in those with lung disease and ischemic heart disease (Table 2,

Figure 1b).
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Figure 1. Diabetes mellitus (a), lung disease (b) and steroid use (c) effects the TNF-o decrease.

When the patients with and without hypertension and heart
disease were evaluated, it was observed that the decrease
in CRP and TNF-a was significant in both, ferritin
decrease was found to be insignificant in both (Table 2).

When the relationship between disease symptoms and
decrease in TNF-o. CRP and ferritin is examined; While
the decrease in and CRP was not significant in those with
fever, the decrease was found to be significant in those
without fever. While the decrease in and CRP was not
significant in those without dyspnea, the decrease was
found to be significant in those with dyspnea. While
ferritin decreased significantly in those with fever, the
decrease in ferritin was not significant in those without
fever. While ferritin decreased significantly in those with

cough, the decrease in ferritin was insignificant in those
without cough (Table 3).

The decrease in TNF-a and CRP were insignificant in
those who did not treated with steroids, while the decrease
in TNF-o and CRP were significant in those who received
steroids. Ferritin decrease was found to be insignificant in
all groups (Table 4, Figure 1c).
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Table 3. TNF-a, CRP and Ferritin changes according to initial symptoms

Mean SS Median Minimum Maximum p
Fever (+)
TNF-o (Day 1) 370.3 128.2 426.0 113.7 499.9 0.018
TNF-o (Day 7) 217.2 152.8 258.2 36.1 440.8
CRP (Day 1) 82.8 66.9 67.0 3.0 220.0 0.075
CRP (Day 7) 434 65.8 17.0 1.0 203.0
Ferritin (Day 1) 275.6 198.0 322.0 49.0 591.0 0.011
Ferritin (Day 7) 415.0 322.9 448.0 35.0 1155.0
Fever (-)
TNF-o (Day 1) 306.6 233.8 307.2 28.5 1266.0 <0.001
TNF-o (Day 7) 198.7 179.6 199.1 15.9 930.1
CRP (Day 1) 89.9 73.7 82.0 2.0 257.0 <0.001
CRP (Day 7) 26.9 30.4 16.0 0.7 115.5
Ferritin (Day 1) 330.4 279.0 231.0 18.0 1037.0 0.544
Ferritin (Day 7) 421.9 369.6 269.4 15.0 1463.0
Dyspnea (+)
TNF-o (Day 1) 3125 150.2 321.7 29.0 567.0 <0.001
TNF-o (Day 7) 189.3 130.0 202.7 15.9 440.8
CRP (Day 1) 108.5 74.1 120.0 9.0 257.0 <0.001
CRP (Day 7) 30.5 43.8 16.0 0.7 203.0
Ferritin (Day 1) 332.0 244.4 283.0 23.0 1010.0 0.232
Ferritin (Day 7) 421.2 359.2 382.0 15.0 1360.7
Dyspnea (-)
TNF-o (Day 1) 325.9 296.4 288.4 28.5 1266.0 0.028
TNF-o (Day 7) 225.2 235.0 180.1 23.6 930.1
CRP (Day 1) 53.6 52.9 36.3 2.0 180.0 0.103
CRP (Day 7) 304 33.2 12.0 1.0 115.5
Ferritin (Day 1) 294.5 302.1 179.3 18.0 1037.0 0.308
Ferritin (Day 7) 418.8 364.0 269.4 114.0 1463.0
Cough (+)
TNF-o (Day 1) 337.5 122.0 321.7 113.7 567.0 0.003
TNF-o (Day 7) 214.0 92.1 245.9 50.4 340.7
CRP (Day 1) 76.5 73.3 28.5 2.0 192.0 0.019
CRP (Day 7) 37.6 52.9 14.0 1.0 203.0
Ferritin (Day 1) 2719 266.3 221.0 23.0 1010.0 0.012
Ferritin (Day 7) 462.2 424.9 351.5 15.0 1360.7
Cough (-)
TNF-o (Day 1) 304.4 268.2 309.0 28.5 1266.0 <0.001
TNF-o (Day 7) 192.9 219.3 132.7 15.9 930.1
CRP (Day 1) 96.8 70.7 85.0 9.0 257.0 <0.001
CRP (Day 7) 25.1 27.2 16.0 0.7 1155
Ferritin (Day 1) 352.8 260.6 278.0 18.0 1037.0 0.685
Ferritin (Day 7) 389.0 300.9 275.8 57.0 1463.0
Weakness (+)
TNF-o (Day 1) 343.5 153.9 366.0 79.4 567.0 0.003
TNF-o (Day 7) 218.4 129.0 230.3 22.7 440.8
CRP (Day 1) 95.1 71.9 93.0 2.0 233.0 0.003
CRP (Day 7) 31.2 46.0 16.5 1.0 203.0
Ferritin (Day 1) 280.1 242.8 2245 23.0 1010.0 0.126
Ferritin (Day 7) 326.3 248.4 257.0 15.0 1180.0
Weakness (-)
TNF-o (Day 1) 298.3 259.8 305.5 28.5 1266.0 <0.001
TNF-o (Day 7) 189.3 203.6 149.5 15.9 930.1
CRP (Day 1) 82.4 72.6 77.0 3.5 257.0 0.001
CRP (Day 7) 29.7 34.5 16.0 0.7 115.5
Ferritin (Day 1) 356.0 281.4 245.4 18.0 1037.0 0.398
Ferritin (Day 7) 514.5 424.3 448.0 35.0 1463.0
Myalgia (+)
TNF-o (Day 1) 342.0 131.9 369.2 113.7 438.3 0.043
TNF-o (Day 7) 181.8 96.4 195.5 50.4 273.7
CRP (Day 1) 90.5 75.8 127.0 3.0 220.0 0.012
CRP (Day 7) 11.6 07.6 12.0 1.0 21.0
Ferritin (Day 1) 384.6 336.4 322.0 23.0 1010.0 0.401
Ferritin (Day 7) 437.8 346.7 383.0 15.0 1180.0
Myalgia (-)
TNF-o (Day 1) 314.5 229.8 309.0 28.5 1266.0 <0.001
TNF-o (Day 7) 205.6 183.0 210.8 15.9 930.1
CRP (Day 1) 88.1 71.8 78.0 2.0 257.0 <0.001
CRP (Day 7) 34.9 43.4 16.5 0.7 203.0
Ferritin (Day 1) 303.9 246.7 231.0 18.0 1037.0 0.155
Ferritin (Day 7) 416.3 363.6 269.4 35.0 1463.0

TNF-a: Tumor necrosis factor-alpha, CRP: C-reactive protein
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Table 4: TNF-a, CRP and Ferritin changes according to steroid use

GULHAN et al.

Mean SS Median Minimum Maximum p
Steroid (-)
TNF-0 (Day 141.6 925 199.6 28.5 255.2 1.000
TNF-o (Day 144.3 144.8 204.7 23.6 305.0
CRP (Day 1) 56.2 63.9 82.8 3.5 162.1 0.144
CRP (Day 7) 29.0 26.9 32.1 2.0 54.4
Ferritin (Day 264.3 324.6 1455 23.0 743.1 0.285
Ferritin (Day 435.5 687.2 132.0 15.0 1463.0
Steroid (80
TNF-o (Day 383.8 275.4 373.8 79.4 1266.0 0.001
TNF-o (Day 225.4 237.4 184.1 22.7 930.1
CRP (Day 1) 70.7 62.0 55.5 2.0 233.0 0.017
CRP (Day 7) 30.2 49.7 12.0 1.0 203.0
Ferritin (Day 3125 3215 206.5 18.0 1037.0 0.379
Ferritin (Day 346.3 285.9 3125 35.0 1180.0
Steroid (250
TNF-0 (Day 299.8 158.7 321.7 29.0 567.0 0.001
TNF-0 (Day 194.4 118.2 292.7 15.9 440.8
CRP (Day 1) 111.4 76.5 120.0 9.0 257.0 0.001
CRP (Day 7) 30.9 34.9 16.0 0.7 115.5
Ferritin (Day 334.9 201.6 253.0 55.0 765.0 0.122
Ferritin (Day 4775 340.5 382.0 57.0 1360.7

DISCUSSION

The present study investigated the factors that might affect
TNF-a, CRP, and ferritin levels in inpatients diagnosed
with COVID-19 during the pandemic. There was a
significantly higher decrease in TNF-a levels in patients
not diagnosed with diabetes mellitus (DM). Furthermore,
the decrease in TNF-a and CRP levels was significant in
patients without fever and patients using steroids, whereas
the decrease in ferritin levels was not significant for
patients under either of the above conditions.

Due to this cytokine storm, which occurs during COVID-
19 infection, alternative treatments have started to be
needed and the importance of anti-inflammatory drugs
gradually increased. It turned out that anti-inflammatory
drugs are just as important as antivirals. For this purpose,
in the treatment of COVID-19, Interleukin (IL)-1 Receptor
Antagonists, (IL)-6 Receptor Antagonists, Janus Kinase
Inhibitors, Granulocyte-Macrophage Colony-Stimulation
factor, Anti-tumorsis Factor-o, and corticosteroids were
used (6).

In a study by Xiaobo Yang et al., the most prevelant
comorbidities of the 32 non-survivors from a group of 52
intensive care unit patients diagnosed with COVID-19
included cerebrovascular diseases (22%) and diabetes
(22%) (7). A related study investigated 1,099 patients,
including 19 cases of confirmed COVID-19 and 173 cases
with severe comorbidities of hypertension (23.7%), DM
(16.2%), coronary heart disease (5.8%), and
cerebrovascular disease (8). Zhang et al. reported
hypertension in 30% and diabetes in 12% of patients (out
of 140) admitted to the hospital with COVID-19 (9).

In a meta-analysis by Kumar et al., which investigated
diabetes and disease severity in patients with COVID-19,

the primary endpoint of the study was set as the
relationship between diabetes with mortality and disease
severity. The above study found that the probability of
severe disease and mortality was two-fold higher in
patients with diabetes. Therefore, patients with COVID-19
with concurrent diabetes are more susceptible to acute
respiratory distress syndrome (ARDS), require extensive
treatment in intensive care units and invasive ventilation,
and are more vulnerable to mortality (10).

It was reported that interleukin 6 (IL-6) levels were higher
in COVID-19 patients with diabetes compared to those
without diabetes. Individuals with diabetes may be
affected by low-grade chronic inflammation, which may
facilitate cytokine storms associated with mortality in
many patients suffering from COVID-19 (11,12).

A study, which investigated cytokine release from
neutrophils in patients with type 2 diabetes found
excessive TNF-q, interleukin 6 (IL-6), and interleukin 1§
(IL-1B) release. Additionally, it was reported that this
applied to stimulated conditions that increased sensitivity
to both basal and invasive pathogens. Patients with
diabetes had elevated M1 pro-inflammatory macrophage
levels that contributed to local and systemic inflammation
and released inflammatory mediators. The phenotypes and
activity of natural killer (NK) cells are also subject to
changes in diabetes. There are remarkable decreases in NK
receptors that recognize the virus and receptors that
activate NK cells and cytotoxic T lymphocytes (CD8 T).
Hyperglycemia and hyperinsulinemia, accompanied with
the stimulation of Advanced glycosylation end products,
may induce the formation of a pro-inflammatory cytokine
profile that may lead to maturation in dendritic cells (13).
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Consistently, some retrospective studies compared
COVID-19 patients with diabetes to patients without
diabetes and found higher levels of CRP, TNF-a,
procalcitonin, and neutrophil-lymphocytes in the former
group (14). Continuous hyperglycemia in patients with
diabetes induces a series of abnormal metabolic changes
leading to impaired functioning of the immune system by
increasing superoxide production and inflammatory
pathway activation (15).

Studies report that TNF-a levels were higher in patients
with severe disease compared with those with mild disease
(5). Moreover, it was found that higher levels of soluble
TNF-a receptors were associated with higher mortality in
intensive care patients (16). In the present study, TNF-a
values decreased at a lower rate in patients with diabetes
compared with patients without diabetes. This may suggest
that TNF-a levels are associated with disease severity in
patients with DM.

The mechanism of TNF-a blockers affecting disease
prognosis had not been established during the early stages
of the Covid-19 pandemic. Some case reports emphasized
that patients on TNF-a blockers due to rheumatological
diseases were infected by Covid-19 during their treatment;
nevertheless, there was no deterioration in disease
prognosis. In fact, it was suggested that the use of other
anti-inflammatory drugs for Covid-19 was beneficial in
disease prognosis (17).Accordingly, TNF-a blockers may
be considered in Covid-19 patients with DM, who develop
excessive inflammation.

Efficacy of steroids as a treatment option for Covid-19
infections has been suggested in cases of hypoxemia (18).
Cytokine upregulation has been confirmed in Covid-19;
Covid-19 patients have elevated levels of proinflammatory
cytokines, including interleukin-1 (IL-1), interleukin-6
(IL-6), TNF-0, and IFN-y, and several cytokine
concentrations are elevated in intensive care patients (19).
In the current study, patients responded to steroid therapy
in terms of inflammatory indicators as well as a decrease
in CRP and TNF-a levels. Serum TNF-a levels increased
moderately in SARS patients, where much higher levels in
serum of patients with Covid-19 showed a positive
correlation with disease severity. There is no adequate
evidence to support anti-TNF-a antibody use as a potential
treatment for Covid-19, although it has been recommended
(20). The current study may shed light on further studies
as it suggested that steroid therapy was associated with
decreases in TNF-a levels.

A study by Baslilar S. et al, which retrospectively
investigated 324 patients that received anti-TNF-a
antibodies, reported that 44 (13.6%) patients were infected
by Covid-19, yet no mortality was reported. Patients that
required hospitalization had a higher rate of being
diagnosed with DM. The study concluded that Covid-19
patients treated with anti-TNF-a antibodies might have a
milder clinical course and better prognosis (21).

CONCLUSIONS

This study showed the TNF-a decrease in COVID-19
patients, affects from DM, lung diseases and steroid
treatment.
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