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Abstract

Levels of Leptin, Adiponectin, and Insulin 
in COVID-19 Patients
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In SARS-CoV-2 infected patients, obesity is a risk factor for the development of respiratory failure. Many pro-in-
flammatory adipokines and mediators are produced from adipose tissue. Blood samples were collected from 60 
COVID-19 patients after three to five days from symptoms and signs were appeared like headache, fatigue, fever, 
and cough. All patients were diagnosed as positive COVID-19 infection with a pharyngeal swab which is positive by 
RT-PCR who attended to Isolated Hospital in Tikrit City in Iraq from December 2020 to March 2021 and 30 samples 
from healthy individuals. Levels of leptin, adiponectin, and insulin were increased in COVID-19 patients with highly 
significant (P≤0.01) when compared with healthy individuals. Increased levels of leptin, adiponectin, and insulin in 
COVID-19 patients may occur because all patients were obese with severe respiratory inflammation.
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INTRODUCTION

COVID-19 pandemic may lead to do many types 
of research aiming to know the risk factors for the 
development of the illness and the mortality of the 
disease. Older age and obesity are important risk factors 
for a more severe course of COVID-19, although this 
relationship remains largely unknown1,2.

Human leptin is a sequence of 167 amino acids, the 
molecular weight of leptin is around (16 kDa) and it 
has 67% sequence identity among diverse species. It is 
a hormone that is produced predominantly by adipose 
cells3.

Leptin regulates the normal development of 
angiogenesis, hematopoiesis, and innate and adaptive 
immunityw4. Leptin receptors are in bronchi and 
pulmonary alveoli. Increased levels of leptin are 
associated with decreased alveolar fluid clearance and 
elevated inflammatory response to acute respiratory 
distress syndrome (ARDS) and hyperoxia. It could also 
contribute to the cause of several systemic and local 
effects that are reported in critically ill COVID-19 
positive patients5.

Anosmia in COVID-19 patients may be observed 
that caused by increased leptin levels thought to alter 
the olfactory epithelium6. The arterial and venous 
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thrombosis and a hypercoagulable state7, complications 
that linked to increased leptin levels8. Leptin is increased 
energy expenditure, induced an anorectic response 
and metabolic responses9 so many patients experience 
incommensurable weight loss during the COVID-19 
course.

Leptin is one of the pro-inflammatory adipokines 
which influenced both adaptive and innate immune 
responses by stimulating the production of many 
cytokines like (tumor necrosis factor-alpha (TNF-α), 
interferon- γ and interleukin (IL-2) and inhibits the 
production of many anti-inflammatory cytokines (IL-4 
and IL-5)10,11.

Adiponectin is one of the anti-inflammatory 
adipokines that suppress pro-inflammatory cytokines 
like (IL-6, TNF-α, and nuclear factor-κB) and 
stimulate anti-inflammatory cytokines like (IL-1, IL-
10, and receptor antagonists). Leptin concentrations 
are highly regulated, while adiponectin concentrations 
are low regulated in obese individuals12.

Adiponectin has a negative effect on sodium 
balance in pulmonary viral load and tissue ACE2 
expression therefore, it is decreased in response to a 
low sodium diet although angiotensin II infusion. The 
mechanism of obesity which is associated with the risk 
of severe COVID-19 infections may be explained by 
the imbalanced production of adiponectin13,14.  Levels 
of leptin and adiponectin are decreased during severe 
sepsis, which leads to the timing of plasma adipokines 
measurement is very important 15.

Hyperinsulinaemia disturbs fibrinolysis is increased 
plasminogen activator inhibitor type 1(PAI-1)16. 
Elevated thrombi emboli have been observed in 
postmortem findings in COVID-19 cases17,18. In many 
COVID-19 cases, acute respiratory distress and oxygen 
desaturation are caused by pulmonary thrombi that 
can decrease the risk of disseminated intravascular 
coagulopathy19,20.

MATERIAL AND METHODS

Blood samples were collected from 60 COVID-19 
patients after three to five days from symptoms and 
signs were appeared like headache, fatigue, fever, 
and cough. All patients were diagnosed as positive 
COVID-19 infection with a pharyngeal swab which 
is positive by RT-PCR.  All patients attended to 
Isolated Hospital in Tikrit City, Iraq from December 
2020 to March 2021 and 30 samples from healthy 

individuals. The laboratory parameters were analyzed 
for leptin, adiponectin, and insulin were estimated by 
ELISA kits (Sunlong Company)21. All individuals were 
age ranged from (20-70) years with non-smokers and 
non-diabetics with no personal and familial history of 
diabetes, hypertensive, thyroid, and renal diseases.

BMI (Body mass index) of all participants was 
calculated by:- BMI = body weight (kg) / height (m²).

This study was approved by the Medical Ethics 
Committee of Tikrit University College of Medicine 
(Code IQ.TUCOM.REC.2020.1275). Ethical ap-
proval statements were acquired for all participated 
individuals, depending upon Helsinki Declaration of 
World Medical Association; with it last revision at Ed-
inburgh in 2000.

Statistical analysis was done by using SPSS, 2021 
statistical program, and a comparison was made 
between various groups, which were evaluated by 
t-test. The statistical significance level was calculated at 
(P˂0.05).

RESULTS

In the present study, the mean±SD of leptin in 
COVID-19 patients was increased (603.1±54.24) pg/
ml with highly significant difference (P≤0.01) when 
compared with healthy individuals (266.9±91.5) pg/ml.

On the other hand, the mean±SD of adiponectin 
and insulin in COVID-19 patients were (11.44±1.35 
and 30.38±28.2) ng/ml respectively with a highly 
significant difference (P≤0.01) when compared with 
healthy individuals (5.2±2.57 and 9.4±5.65) ng/ml 
respectively. The mean±SD of BMI in COVID-19 
patients was (25.48±4.8) kg/m2 with a highly significant 
difference (P≤0.01) when compared with healthy 
individuals (22.44±4.69) kg/m2. As shown in Table 1.

Table 1. Mean±SD of study parameters in COVID-19 patients 
and healthy individuals.

Tests COVID-19 patients Healthy individuals P value

No. of subjects 60 30 -

Age (year) (20-70) (20-70) -

BMI kg/m2 25.48±4.8 22.44±4.69 P≤0.01

Leptin pg/ml 603.1±54.24 266.9±91.5 P≤0.01

Adiponectin ng/ml 11.44±1.35 5.2±2.57 P≤0.01

Insulin ng/ml 30.38±28.2 9.4±5.65 P≤0.01
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DISCUSSION

In this  study, the level of leptin, adiponectin, and in-
sulin increased in COVID-19 patients compared to 
healthy individuals. Based on these results, leptin may 
play a principal role in patients with severe COVID-19 
symptoms. In this cross-sectional study, leptin was 
measured in infected patients with respiratory failure; 
and an association was observed between obesity and 
an elevated risk of severe pneumonia as a complication 
identified for influenza, pneumonia, and COVID-1922. 
The causes of this relation are unknown, but amongst 
other factors, it is expected that occur because of hyper-
leptinemia. After initial signs of infection appear, respi-
ratory failure usually takes around 8-12 days. Therefore, 
it provides to solves the respiratory failure problem23,24.

Adiponectin secrets from the fat tissue in three 
forms based on their molecular weight (low, medium, 
high) that correlated negatively with the amount of the 
adipose tissue25. The leptin/adiponectin ratio has been 
suggested to reflect a state of adipose tissue dysfunction 
and may be related to incident cardiovascular. In anoth-
er reported study, the low serum adiponectin level may 
not reflect the cardiovascular risk. Although, serum ad-
iponectin levels decrease in response to the low sodium 
diet and angiotensin II infusion26. Therefore, several 
studies suggested that serum sodium, potassium, and 
calcium decreased in patients with severe COVID-19 
infection27,28.

There is little data regarding the relationship be-
tween insulin resistance (IR) and COVID-19. Elevated 
insulin resistance leads to elevate pancreatic expression 

of angiotensin-converting enzyme-II (ACE2) recep-
tors, which leads to more affinity for the spike protein 
for binding causes those with IR to increased exposure 
to COVID-19 infections29. This binding between the 
increased immune response and the more severity of 
the virus after infection in patients with old age. The 
association between insulin resistance and inflamma-
tion increases the pancreatic ACE2 expression, which 
increases the binding affinity for SARS-CoV-230.

CONCLUSIONS
 

The results of this study may relate to the urgent need 
to find treatments for COVID-19 patients who suffer 
from respiratory failure to avoid their admitted to the 
ICU. High levels of leptin, adiponectin, and insulin in 
COVID-19 patients may occur because all patients 
were obese with severe respiratory inflammation.
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