
ABSTRACT
COVID-19 pandemic has been the source of most health problems in the last two years with high mortality rates and fluctuation 
recovery rates, recorded in different countries. The diabetes mellitus (DM) is one of the multifactorial diseases that may be 
affected in the COVID-19 infected people. Present research was suggested to study the DM medications in some Biomarkers of 
COVID-19 infected patients. D-dimer and C-reactive protein (CRP) was used in the present work; the output of the distribution 
study subjects, according to DM patients shows there was 73% of infected COVID-19 is suffered from diabetes mellitus, 
and 27% was non-diabetes patients, the D-dimer levels were elevation in DM insignificant differences (p < 0.004). The CRP  
level was found in non-significant elevation in DM (p < 0.203). The DM patients enrolled in the present study were treated 
with three types of medications, metformin+ insulin, and insulin only. We found that in a group treated with insulin only have 
higher levels of d-dimer and lower levels in the group treated with metformin while the group that used both drugs, shows 
a high level but is lower than the group that used insulin only were significant (p 0.012). The CRP shows low levels in the 
group that used metformin only than others in non-significant differences (p 0.037). Also, our analysis of the relation between 
PCR results and DM-infected patients found that the positive results were high in the DM  patients than non-DM patients in 
significant differences (Od 0.1037 CI95% 0.0116 to 0.9272 P 0.042). It can be concluded from finding that there was a strong 
association between DM and d-dimer, CRP, and these markers association with types of DM medications, and the DM cases 
should be careful to avoid COVID-19 infection, and the infection cases must be under hospital care.
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INTRODUCTION
The COVID-19 is a new pandemic caused by SARS-CoV-2, 
which has different virulence effects on the human body, 
its causes severe acute respiratory syndrome with lethal 
complications,1,2 Variant mutated strains of COVID-19 strains 
were recorded in the world.3

Diabetes mellitus is a multifactorial disease that affects 
422 million people in the world.4 Investigations show that 
DM patients have pre-disposition to microbial infections and 
the respiratory tract.5 Some processes contributed to this 
pre-disposition, like lazy leukocyte syndrome, which causes 
a decline in immunity that enhanced severe acute respiratory 
syndrome coronavirus 2 (SARS-CoV-2) infections.6 The 
microangiopathy impairs lung compliance with consequent 
affectation of the gaseous exchange. This is observed in some 
respiratory pathogens, including COVID-19.7 On the other 
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hand, several alterations in lung volumes and pulmonary 
diffusing capacity were observed in DM patients.8 The diabetic 
medication has a potential role in the glycemic balance in DM 
patients and protective activity against viral infections.9 Several 
protocols for COVID-19 medication have still been suggested 
like Ribonucleic acid (RNA) therapeutic strategies.11-19 The 
present study deal with COVID-19 patients with and without 
diabetes mellitus have different medication protocol to detect 
some biomarkers used in COVID-19 severity evaluation. 

METHODOLOGY
The present study includes COVID-19 infection patients 
with and without diabetes mellitus. A total of 37 infected 
patients were under hospital health care, data and markers 
were collected by the specialist physician. According to the 
ethical approval of World Health Organization (WHO) and the 
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Ministry of Environment and health in Iraq, PCR, D-dimer, 
and CRP were implemented according to the manufacture 
leaflet of the test, and all patients were positive to CT scan test. 
Data were analyzed using an independent t-test and analysis 
of variance (ANOVA) one way, and data were represented by 
mean ± SD or SE at p < 0.05. 

RESULTS 
The present work deal with DM and non-DM COVID-19 
infected patients, Figure 1 show distribution study subjects 
according to DM patients and its shows that there was 73% of 
infected COVID-19 is suffering from diabetes mellitus, and 
27% was non-diabetes patients.  

The results of the present work represented by the effect 
of DM treatments in the D-dimer and CRP found that the DM 
causes an elevation in both biomarkers, the d-dimer levels were 
(653.00 ± 240.64, and 411.11 ± 237.00) for DM and non-DM 
group respectively in significant differences (p < 0.004). The 
CRP  level it can be found non-significant elevation (p < 0.203) 
for study groups (45.40 ± 21.03 and 35.25 ± 21.16) with and 
without DM, respectively (Table 1). 

The DM patients enrolled in the present study were treated 
with three types of medications 22.22% metformin, 22.22 
metformin + insulin, and 55.56% insulin only, we found that 
the group treated with insulin only have a higher level of 
D-dimer (796.00 ± 72.01)b and lower level in the group treated 
with metformin (355.00 ± 155.00)a while the group used both 
drugs show high level but it lower than group used insulin 
only, these differences were significant differences (p 0.012). 

The CRP shows low level in the group that used metformin 
only (21.50 ± 11.50) than others (49.00 ± 4.00 and 47.00 ± 8.491)  
for Metformin+ insulin and insulin groups, respectively in 
non-significant differences (p 0.037) (Table 2). 

Also, we analyze the relation between PCR results and 
DM infected patients, we found that the positive result was 
higher in the DM patients (87.5) than non-DM patients (48.27)  

in significant differences (Od 0.1037 CI95% 0.0116 to 0.9272 
p 0.042) (Figure 2)

DISCUSSION
Diabetes mellitus patients are more pre-disposed to COVID-19  
infection. In the present research, the percentage of DM was 
high than non-DM. This is also observed in other studies.12,13 

different potential mechanisms in DM contributed to the 
COVID-19 infection including modulation in immune 
mechanisms like inflammatory cytokines,14 killer cells,15 and 
interferon production,16 the reactive oxygen species (ROS) 
generation,17 increased in insulin resistance, hyperglycemia18 
and increases in the clotting components fibrinogen, and 
D-dimer leading to increases in blood viscosity.19 The effect 
of DM medication shows that the D-dimer and CRP was 
significantly lower in patients with metformin than other 
medication types. Nowadays, metformin is a first-line T2DM 
treatment agent.20 These results were approved by Xueqi 
et al., who found that pre-admitted metformin usage may 
benefit COVID-19 with pre-existed type 2 diabetes.21 The 
mechanism of metformin on COVID-19 might ascribe to 
pro-inflammatory decline and pro-fibrotic states and release 
acute lung injury by activating adenosine monophosphate-
activated protein kinase.22 On the other hand, in-hospital 
metformin usage could have the risk incidence of acidosis 
increasing.23 The usage of insulin shows elevation in CRP 
and D-dimer, a study implicated that using insulin causes an 
increased risk of mortality in confirmed COVID-19 cases in 
USA and China,24,25 notably the insulin usage was associated 
a greater rate of invasive ventilation thus led to an elevation in 

Figure 1: Study groups distribution according to 
 diabetes mellitus infection

Table 1: The D-dimer and CRP levels in the study groups according to 
diabetes mellitus infection 

Subjects D-dimer CRP 
Infected patients without DM 411.11 ± 237.00 35.2593 ± 21.16
Infected patients with DM 653.000 ± 240.64 45.400 ± 21.03
T test 2.74 1.29
sig 0.004 0.203

Table 2: Effect of diabetes mellitus treatment in the D-dimer and  
CRP levels in study subjects 

Type of treatment D-dimer CRP 
Metformin 355.00 ± 155.00a 21.50 ± 11.50
Metformin + insulin 505.00 ± 85.00ab 49.0000 ± 4.000
Insulin 796.00 ± 72.01b 47.000 ± 8.491
Non-diabetes patients 411.11 ± 45.61a 35.25 ± 4.07
Normal value Less than 0.50 ng/mL Less than 10 mg/L
sig 0.012 0.373

ab; Different letters refer to significant differences among groups 
(ANOVA one way P less than 0.05)

Figure 2: The percentages of PCR test in diabetes and  
non-diabetes patients in study groups.
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deteriorated inflammation like high level of CRP and  ESR.23 
The combination between insulin and metformin lowered 
CRP and-dimer that usage of insulin only, this types of DM 
medications may be an important in several cases of CIVID-
19 infection to control on glucose homeostasis although of 
mortality risk, the present study concluded that the DM cases 
should be careful to avoiding COVID-19 infection and the 
infection cases must be under hospital care. 
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