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Aim: Our study was designed on the hypothesis that homocysteine levels are a prognostic parameter
that can predict the severity of COVID-19 disease. Materials & methods: 117 COVID-19 patients and 34
non COVID-19 individuals were included in the study. Receiver operating characteristic (ROC) analysis was
performed for homocysteine, D-dimer and monocyte/lymphocyte ratio (MLR) levels. Results: According to
the ROC analysis, in COVID-19 patients group, Area under curve (AUC) values were 0.835 for homocysteine,
0.859 for D-dimer and 0.882 for MLR. According to the ROC analysis, in which homocysteine, MLR
and D-dimer parameters were evaluated together, AUC values were 0.951 in the mild disease group,
1,000 in severe disease group and 0.967 in COVID-19 patients group. Conclusion: It was concluded that
homocysteine level is an important parameter in the follow-up of COVID-19 disease.
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Prognosis of COVID-19 disease
In late 2019, a new type of coronavirus was detected in China among the throat swab samples of viral pneumonia
cases of unknown etiology. The newly detected virus was named as SARS-CoV-2 due to its similarity to coronaviruses
that cause SARS, while the disease cause was named COVID-19 [1]. The disease course begins with symptoms such
as fever, weakness, headache, cough, myalgia and may progress to severe conditions such as systemic inflammatory
response syndrome, acute respiratory distress syndrome, multi-organ involvement, diffuse intravascular coagulation
and shock. In COVID-19, several risk factors such as increased inflammation, thrombocyte activation, endothelial
dysfunction and stasis in blood flow due to immobilization could activate the coagulation system, and as a result,
thrombosis tendency occurs in both venous and arterial systems [2,3].

In COVID-19-associated coagulopathy, the virus binding to the angiotensin-converting enzyme 2 receptor
causes endothelial damage. Coagulopathy becomes prominent with increased D-dimer and fibrinogen levels,
minimal change in prothrombin time (PT), activated partial thromboplastin time (aPTT) and platelet count [3].
Hematological, biochemical, coagulation tests and acute phase reactants show pathological changes in patients
infected with COVID-19 [4]. Hematological factors have been well established in COVID-19. Altered lymphocyte
and platelet counts and increased neutrophil counts have been reported in these subjects [5]. Hematological changes
include lymphopenia, leukocytosis, leukopenia and mild thrombocytopenia [4]. In addition, increased monocyte
lymphocyte ratio (MLR) has been reported in COVID-19 patients [6]. On the other hand, MLR has been
reported to be associated with inflammatory conditions such as cancer [7], diabetic nephropathy [8] and functional
gastrointestinal disorders [9].

Homocysteine effects
Homocysteine effects are highly individualistic and depend on the plasma concentration [10]. High plasma ho-
mocysteine levels significantly increase the incidence of vascular damage in both small and large vessels [11,12].
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Determination of homocysteine in combination with other cardiovascular risk markers is now being used in clinical
practice. Moreover, recent evidence suggests the role of homocysteine as a risk factor for thromboembolism, given
its effect on platelet reactivity [13]. Homocysteine is an agent that plays a role in increasing oxidative stress and
neurotoxicity, endothelial dysfunction and acceleration of atherosclerotic processes [14,15]. Previous reports have
revealed that homocysteine concentrations are higher in many viral infections such as human immunodeficiency
virus, hepatitis virus, and human papillomavirus [16,17].

Infective mechanism of SARS-CoV-2
GenBank entries of the 1b genomic sequences of alpha, beta and gamma CoVs extracted with open reading
frames showed that SARS-CoV-2 was critically dependent on binding S-adenosyl-L-methionine. Moreover, it is
now known that the nsp14 of the SARS coronavirus is N7-MTase. Mutations that lead to a new model of the
infective mechanism of coronaviruses have been reported previously in these areas of SARS-CoV nsp14 ablate
N7-MTase [18].

Individualized prediction & targeted prevention are instrumental for disease management
Improved individual outcomes under pandemic conditions such as COVID-19 are proposed to strongly benefit
from predictive, preventive and personalized medicine (PPPM) strategies applied to the identification and treatment
of suboptimal health conditions [19]. In addition, innovative strategies in the framework of PPPM consider
homocysteine metabolic pathways as the specific target for in vitro diagnostics, predictive medical approaches, cost-
effective preventive measures and optimized treatments tailored to the individualized patient profiles in primary,
secondary and tertiary care [10].

Working hypothesis
The morbidity and mortality rates as a result of COVID-19 are higher in people with chronic diseases such as
coronary heart disease, hypertension and diabetes [20]. On the other hand, homocysteine is used in combination
with other cardiovascular risk markers, further demonstrating its role as a risk factor for thromboembolism [13]. In
our study, we examined homocysteine levels together with D-dimer and MLR, which are used in the prognosis
of COVID-19 patients. Our aim is to examine whether homocysteine levels can be evaluated as a marker in
COVID-19 patients. Also, we aimed to evaluate homocysteine together with other markers used in the follow-up
of COVID-19 patients.

Materials & methods
The Samsun Education and Research Hospital ethics committee (decision no: KAEK2020/4/4) and the Turkish
Ministry of Health (2020-05-05T14 19 43) approved the present retrospective study in accordance with human
and animal rights and complied with the principles of the Helsinki Declaration.

Definition of real time-PCR positive COVID-19
COVID-19 was defined as a positive result by real-time–PCR (RT-PCR) testing of nasal and pharyngeal swab
samples. The brand of the device used for this test is Bioeksen (Istanbul, Turkey), and the kit is Bio-speedy
SARS-CoV-2 (2019-nCoV) Double gene RT-qPCR detection kit.

Study design
This study was designed as a randomized controlled trial. Patients in the patient groups and individuals in the
control group were randomly selected. Patients who did not require hospitalization for COVID-19 disease were
not included in the study. Homocysteine, folate, vitamin B12, PT, aPTT, international normalized ratio, D-dimer,
platelet, lymphocyte, monocyte, hemoglobin, white blood cell (WBC) and monocyte lymphocyte ratio levels of 117
RT-PCR-positive COVID-19 patients and 34 controls who were followed up at a Research and Training Hospital
from 1 May 2020 to 1 July 2020, were retrospectively screened from the hospital information and management
system.

Clinical data and laboratory results of 117 RT-PCR-positive COVID-19 cases and 34 controls were collected. The
clinical conditions of the cases are determined in three categories as a control group, mild disease group, and severe
disease group in line with the recommendations of the Diagnosis and Treatment Protocol for Novel Coronavirus
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Pneumonia (Version 7, released by the National Health Commission State Administration of Traditional Chinese
Medicine) [21] and TC Ministry of Health COVID-19 Guidelines:

1. The Control group (n = 34) was defined as patients with RT-PCR COVID-19 negative who were followed up
in out-patient clinics with other complaints rather than COVID-19;

2. Mild disease group (MDG) (n = 73) was defined as patients with RT-PCR COVID-19 positive who had a fever,
muscle/joint pain, cough and sore throat, respiratory rate <30/minute, SpO2 level above 90% in room air. All
of the cases in this group were followed up in hospital services;

3. Severe disease group (SDG) (n = 44) was defined as patients with RT-PCR COVID-19 positive who had signifi-
cant respiratory distress (RR >30/min), blood oxygen saturation <93%, arterial oxygen partial pressure/fraction
of inspire O2 (PaO2/FiO2) <300 mmHg, respiratory failure with mechanical ventilation, shock or other organ
failures in need of intensive care units (ICU). All of the cases in this group were followed up in ICU.

Laboratory parameters
Test results of metabolite panel, coagulation panel and complete blood count, which were already studied in our
biochemistry laboratory, were screened from hospital information and management system.

Parameters in the metabolite panel were B12, folate and homocysteine, which were run in the immunochemistry
module of Cobas R©8000 analyzer using Electro Chemi Luminescence technology (Roche diagnostics, Mannheim,
Germany).

Parameters in the coagulation panel were PT, aPTT, international normalized ratio (INR), and D-dimer.
All were run in Sysmex R© CA-7000 System analyzer; D-dimer by immunological technique (particle-enhanced
immunoturbidometric assay) and the others by clotting technique (Siemens Healthcare Diagnostics, Vienna,
Austria).

Parameters in complete blood count were WBC, monocyte, lymphocyte and platelet counts, and hemoglobin
levels. All were run in UniCel DxH 800 hematology analyzer by flow cytometric technique using volume, conduc-
tivity and scatter parameters (Beckman Coulter, FL, USA).

Each instrument was calibrated according to the manufacturer’s protocols and all interval maintenance activities
were performed according to the manufacturer’s recommendations. Only original reagents produced by the respec-
tive manufacturer were used, and two levels of manufacturer’s controls for immunochemistry and coagulometry
analyzers and three levels for hematology analyzer were run once a day.

The RT-PCR results (negative/positive) of the patients followed up in the services, ICU and out-patient clinics
were compared with the stated laboratory results, and it was evaluated whether there was a significant relationship
between the groups.

Statistical analysis
Statistical analysis was performed using the SPSS (Statistical Program in Social Sciences) version 22 software
for Windows (IBM, NY, USA). Continuous variables were expressed as mean + standard deviation (SD), and
categorical variables were expressed as a number and percentage (%). A p-value <0.05 was considered statistically
significant. Shapiro–Wilk tests were used for the normality analysis of the study variables.

Groups were compared by one-way ANOVA. Dunnett T3 test was used from post hoc tests due to the lack of
homogeneous distribution within the group. Univariate and multivariate logistic regression analysis was performed
according to the results of the PCR test together with the homocysteine, monocyte lymphocyte ratio, and D-dimer
levels of the patients hospitalized in both the service and the ICU, taking the control group as reference. ROC
analysis was performed for homocysteine, monocyte lymphocyte ratio and D-dimer parameters.

Results
117 COVID-19 patients (66 males [56.4%], 51 females [43.6%]) and 34 controls (seven males [20.6%], 27 females
[79.4%]) were enrolled in the study. While the mean age was 71.22 ± 11.22 in the severe disease group, the mean
age in the mild disease group was 57.96 ± 16.66. Twenty-eight of the patients who were treated in ICU died, 16
of them were discharged. All of the patients hospitalized in the service were discharged. The control group’s mean
age was 32.65 ± 9.03.

Analyzed parameters, group means-standard deviations were given in Table 1. Groups were compared by one-
way ANOVA. In the comparison of mild disease group and severe disease group with the control group, While
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Table 1. Group means and standard deviation values of analyzed parameters.
Parameters Control MDG SDG SDG + MDG

Age 32.65 ± 9.03 57.96 ± 16.66 71.22 ± 11.22 63.00 ± 15.98

Gender (male) 7 39 27 66

Gender (female) 27 35 16 51

Homocysteine (μmol/l) 8.17 ± 0.30† 12.73 ± 0.54 15.62 ± 1.37 13.82 ± 0.62

Folate (mg/l) 12.49 ± 0.96† 4.70 ± 0.30 4.59 ± 0.41 4.66 ± 0.24

B12 (ng/l) 359.66 ± 16.93‡ 290.73 ± 27.10‡ 531.50 ± 62.20 381.27 ± 30.68

WBC (109/l) 7.10 ± 0.31‡ 7.06 ± 0.41‡ 14.70 ± 1.49 9.93 ± 0.70

Hemoglobin (g/dl) 12.99 ± 0.24‡ 12.41 ± 0.25‡ 11.20 ± 0.29 11.96 ± 0.20

Platelet (109/l) 268.65 ± 9.89‡ 246.26 ± 10.61 205.84 ± 16.41 231.06 ± 9.19

Lymphocyte (109/l) 2.24 ± 0.08† 1.31 ± 0.09‡ 0.87 ± 0.10 1.14 ± 0.07

Monocyte (109/l) 0.45 ± 0.02 0.49 ± 0.03 0.57 ± 0.06 0.52 ± 0.03

MLR 0.21 ± 0.01† 0.41 ± 0.03‡ 1.03 ± 0.16 0.65 ± 0.06

PT (sn) 11.40 ± 0.13 12.76 ± 0.32 14.20 ± 0.67 13.30 ± 0.32

APTT (sn) 25.18 ± 0.38 25.59 ± 1.11 25.00 ± 1.25 25.37 ± 0.83

INR 0.99 ± 0.01† 1.12 ± 0.03 1.26 ± 0.06 1.17 ± 0.03

D-dimer (μg/ml) 0.20 ± 0.01† 1.23 ± 0.29‡ 5.37 ± 1.23 2.79 ± 0.53

†p � 0.001 Both MDG and SDG.
‡p � 0.001 SDG.
APTT: Activated partial thromboplastin time; INR: International normalized ratio; MDG: Mild disease group; MLR: Monocyte lymphocyte ratio; PT: Prothrombin time; SDG: Severe disease
group; WBC: White blood cell.

homocysteine, monocyte lymphocyte ratio, PT, INR, D-dimer parameters were significantly higher in both mild
disease group and severe disease group, WBC, vitamin B12 parameters higher only in severe disease group. While
lymphocyte and folate parameters were significantly lower in both mild disease group and severe disease group,
hemoglobin and platelet parameters significantly lower only in severe disease group (p < 0.001).

In the comparison of severe disease group with mild disease group; in the severe disease group, WBC, vitamin
B12, monocyte lymphocyte ratio, D-dimer parameters were significantly higher while hemoglobin and lymphocyte
parameters were significantly lower (p < 0.001).

It was observed that homocysteine and D-dimer levels were out of the laboratory reference range in hospitalized
patients both in the mild disease group and severe disease group. Also, the monocyte lymphocyte ratio and D-dimer
levels of the severe disease group were found higher than the levels of the mild disease group. Logistic regression
analysis of these levels was performed according to the PCR test results and taking the control group as reference.
Univariate and multivariate logistic regression analysis of these levels was performed according to the PCR test
results and taking the control group as reference.

In the univariate logistic regression analysis of all patients with PCR test (+), taking the control group with
the PCR test (-) as a reference, a correlation was found between PCR test results and homocysteine, monocyte
lymphocyte ratio and D-dimer levels. The multivariate logistic regression analysis of the mild disease group and
severe disease group patients was done separately, taking the control group with the PCR test (-) as a reference;
a correlation was found between PCR test results and homocysteine, monocyte lymphocyte ratio and D-dimer.
Logistic regression analysis results of parameters associated with the PCR test result of COVID-19 patients are shown
in Table 2.

ROC analysis was performed with reference to the data of the control group. It is based on the data of patients
who need to be hospitalized for COVID-19 disease.

ROC analysis of homocysteine, monocyte lymphocyte ratio and D-dimer parameters were performed. ROC
comparison was made and shown in Figure 1 (A1, B1, C1).

According to the ROC analysis:

� AUC values for homocysteine were 0.814 in the mild disease group, 0.869 in the severe disease group and 0.835
in the mild disease group + severe disease group;

� AUC values for D-dimer were 0.776 in the mild disease group, 0.998 in the severe disease group and 0.859 in
the mild disease group + severe disease group;
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Table 2. Logistic regression analysis results of parameters associated with PCR test result of COVID-19 patients.
Group Parameter Odds ratio 95% CI p-value

Mild disease group Homocysteine 1.584 1.254–2.002 �0.001

MLR 23.791 4.038–140.169 �0.001

D-dimer 2.311 1.03–5.188 0.042

Severe disease group Homocysteine 1.697 1.327–2.17 �0.001

MLR 98.044 13.955–688.837 �0.001

D-dimer 6.515 2.563–16.558 �0.001

All patients Homocysteine 1.594 1.594–2.015 �0.001

MLR 25.605 25.605–149.588 �0.001

D-dimer 2.499 2.499–5.531 0.024

MLR: Monocyte lymphocyte ratio.

Table 3. ROC analysis results of homocysteine, MLR and D-dimer parameters.
Group Parameter AUC (95% CI) Cut-off p-value SEN (%) SPE (%) PPV (%) (95% CI) NPV (%) (95% CI)

Mild disease group Homocysteine 0.814 (0.735–0.893) 9.18 �0.001 76.7 76.5 16.88 (9.85–27.39) 98.10 (97.10–98.81)

MLR 0.860 (0.790–0.931) 0.269 �0.001 80.8 79.4 19.61 (11.11–32.27) 98.52 (97.58–99.10)

D-dimer 0.776 (0.689–0.862) 0.235 �0.001 71.2 67.6 12.03 (7.61–18.50) 97.41 (96.09–98.30)

Severe disease group Homocysteine 0.869 (0.782–0.956) 10.30 �0.001 81.8 82.4 22.43 (12.12–37.75) 98.64 (97.44–99.28)

MLR 0.918 (0.848–0.987) 0.275 �0.001 86.4 85.3 26.77 (13.89–45.31) 99.02 (97.93–99.54)

D-dimer 0.998 (0.993–1.00) 0.415 �0.001 97.7 97.1 67.70 (23.05–93.62) 99.85 (99.00–99.98)

All patients Homocysteine 0.835 (0.773–0.897) 9.65 �0.001 77.8 76.5 17.08 (10.03–27.57) 98.23 (97.41–98.79)

MLR 0.882 (0.827–0.937) 0.270 �0.001 83.8 79.4 20.19 (11.52–32.97) 98.75 (98.06–99.19)

D-dimer 0.859 (0.802–0.917) 0.255 �0.001 80.3 82.4 22.11 (12.00–37.13) 98.53 (97.84–99.01)

AUC: Area under curve; MLR: Monocyte lymphocyte ratio; NPV: Negative predictive value; PPV: Positive predictive value; ROC: Receiver operating characteristic; SEN: Sensitivity; SPE:
Specificity.

Table 4. ROC analysis results obtained by evaluating homocysteine, MLR and D-dimer parameters together.
Group AUC (95% CI) p SEN (%) SPE (%) PPV (%) (95% CI) NPV (%) (95% CI)

Mild Disease Group 0.951 (0.912–0.990) �0.001 90.5 91.2 39.01 (17.78–65.43) 99.36 (98.69–99.68)

Severe Disease Group 1.000 (1.000–1.000) �0.001 100 100 100 100

All Patients 0.967 (0.940–0.993) �0.001 91.5 91.2 39.27 (17.96–65.65) 99.42 (98.95–99.68)

AUC: Area under curve; NPV: Negative predictive value; PPV: Positive predictive value; SEN: Sensitivity; SPE: Specificity.

� AUC values for monocyte lymphocyte ratio were 0.860 in the mild disease group, 0.918 in the severe disease
group and 0.882 in the mild disease group + severe disease group;

� ROC analysis results of homocysteine, monocyte lymphocyte ratio and D-dimer parameters are shown in Table 3.

A ROC analysis was performed in which homocysteine, monocyte lymphocyte ratio, and D-dimer parameters
were evaluated together. ROC analysis was shown in Figure 1 (A2, B2, C2).

According to the ROC analysis:

� AUC value in mild disease group: 0.951. Homocysteine cutoff: 9.18, monocyte lymphocyte ratio cutoff: 0.269,
D-dimer cutoff: 0.235;

� AUC value in severe disease group: 1,000. Homocysteine cutoff: 10.30, monocyte lymphocyte ratio cutoff:
0.275, D-dimer cutoff: 0.415;

� AUC value in mild disease group + severe disease group: 0.967. Homocysteine cutoff: 9.65, monocyte lympho-
cyte ratio cutoff: 0.270, D-dimer cutoff: 0.255;

� ROC analysis results of homocysteine, monocyte lymphocyte ratio and D-dimer parameters evaluated together
are shown in Table 4.
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Figure 1. Comparison of ROC curves of HCY, MLR and D-dimer parameters. (A1) MDG, (B1) SDG, (C1) MDC + SDG,
and ROC curve graphs where HCY, MLR and D-dimer parameters are evaluated together (A2) MDG, (B2) SDG, (C2)
MDG + SDG.
HCY: Homocysteine; MDG: Mild disease group; MLR: Monocyte–lymphocyte ratio; SDG: Severe disease group.

Discussion
COVID-19 disease course is individual
COVID-19 disease varies widely in individuals, from asymptomatic infections to severe, life-threatening symp-
toms [22]. Common comorbidities such as hypertension, coronary artery disease and diabetes are considered
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dangerous factors in severe COVID-19 patients [23]. Changes in various laboratory parameters and increases in
proinflammatory cytokines, as well as possible complications, may indicate that COVID-19 has progressed to
a serious and critical stage [24]. Overproduction of inflammatory cytokines leads to systemic inflammation and
multi-organ dysfunction syndrome, which acutely affects the cardiovascular system [25]. On the other hand, it has
been defined that the main underlying cause of organ damage induced by proinflammatory cytokines is vasculitic
processes [26,27].

High homocysteine levels increase the incidence of vascular injury
High plasma homocysteine levels are known to significantly increase the incidence of vascular injury in both
small and large vessels [11,12]. Hyperhomocysteinemia is also an independent risk factor for atherosclerosis [28,29].
Homocysteine can upregulate endothelin receptors in vascular smooth muscle cells. Abnormal endothelin receptors
in vascular smooth muscle cells are involved in atherosclerosis [30]. On the other hand, in a study on endothelin in
the framework of predictive, preventive and personalized medicine, it was stated that endothelin homeostasis can
modulate individual COVID-19 outcomes [31].

COVID-19 & homocysteine
In a study of patients diagnosed with COVID-19 according to chest CT results, the patients’ homocysteine,
monocyte lymphocyte ratio levels and ages were examined. When these levels were evaluated together with the
time between the disease onset and hospitalization, the homocysteine values were 9.3 ± 0.2 in the mild disease
group and 10.7 ± 0.5 in the severe disease group. It has been found that homocysteine shows a predictive level,
by homocysteine levels increment as the disease severity increases; besides, it has been reported that monocyte
lymphocyte ratio is found to be significantly higher with the progression of the disease [32].

Our study used the immunoassay method for homocysteine analyses, with a reference range between 5.0–
12.0 μmol/l. While homocysteine values were found to be 8.17 ± 0.30 in the control group, this value was
12.73 ± 0.54 in the mild disease group and 15.62 ± 1.37 in the severe disease group, respectively. When
homocysteine values of the mild disease group and severe disease group were compared with the control group
separately, homocysteine values of the mild disease group and severe disease group were higher than the control
group (p < 0.001). Both the mild disease group and severe disease group homocysteine mean levels were above the
homocysteine reference range.

COVID-19 & hematological marker
A recent study conducted on 1099 patients in China found that lymphocytopenia was seen in 914 (83.2%) of
hospitalized patients, with an increased risk of cytokine storm and disease severity [1,33]. In studies, lymphopenia
was reported in 80% of patients with severe COVID-19 infection [34], while 25% in patients with mild COVID-
19 infection [35]. Platelet count has been accepted as a potential marker for COVID-19 because it is a simple,
inexpensive and readily available hematological marker and is also independent of disease severity and morbidity
risk in the intensive care unit [36].

Monocyte, lymphocyte, thrombocytes and WBC values were compatible with the literature in our study. While
monocyte lymphocyte ratio ratios of both mild disease group and severe disease group were higher in the control
group, lymphocyte levels were lower. Also, monocyte lymphocyte ratio levels of the severe disease group were higher
than the mild disease group (p < 0.001).

COVID-19 & D-dimer
D-dimer is a fragment produced by plasmin cleavage of fibrin during clot destruction [37]. A high D-dimer level at
admission could be considered evidence for intravascular coagulation, thrombotic disease and increased fibrinolysis.
The increase in D-dimer could be seen in the severe clinical presentation of COVID-19 and indicates cytokine
storm, tissue damage or potentially sepsis formation [38,39].

D-dimer levels were found to be compatible with the literature in our study. D-dimer levels of COVID-19
patients were above the D-dimer reference range and were higher than the control group. Besides, D-dimer levels
of the severe disease group were found to be higher than the mild disease group (p < 0.001).

In our study
In our study, patients with both the severe disease group and mild disease group COVID-19 PCR (+) were
compared with COVID-19 (-) individuals. It has been concluded that homocysteine, which was an essential
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predictive value in cardiovascular diseases, was also an essential value in COVID-19 disease. In many studies
conducted with COVID-19 in the literature, it has been emphasized that D-dimer and monocyte lymphocyte ratio
are very important. In our study, the importance of D-dimer and monocyte lymphocyte ratio has been highlighted
again. Our study showed that these three parameters alone were valuable and emphasized that evaluating these three
parameters together was more powerful and helpful in predicting disease prognosis than individual testing of these
parameters. According to the results obtained in our study, we concluded that the parameters of homocysteine,
monocyte lymphocyte ratio, D-dimer should be evaluated together in the prognosis of COVID-19 (+) patients.
As this is a retrospective study, validation of our data with prospective larger scaled studies would help understand
the value of homocysteine better. Thus, by measuring homocysteine in addition to monocyte lymphocyte ratio
and D-dimer during the first admission of the patients, the possible outcome of the patient can be predicted, and
patients with a high probability of having a severe disease could be detected early. Thus, mortality and disease
severity rates might be reduced by introducing earlier and advanced treatment options to these patients.

Conclusion
Homocysteine can predict the severity of COVID-19 disease. Homocysteine, when evaluated together with D-
dimer and monocyte lymphocyte ratio, may provide more important information about the severity of the disease
in COVID-19 patients. High homocysteine can be considered as a risk factor in COVID-19 patients. People
with hyperhomocysteinemia can be considered as at risk for COVID-19 disease. We recommend analysis of
homocysteine levels to predict the course of the disease in COVID-19 patients.

Future perspective
In conclusion, homocysteine levels can be used as a prognostic parameter that can predict the severity of COVID-
19 disease. When homocysteine levels are evaluated together with MLR and D-dimer levels, it becomes a more
important prognostic parameter that can predict the severity of COVID-19 disease. We believe that studies on
disease severity and predictive medicine in the field of biomarkers will increase in the future. Thus, we think that
precautions can be taken before many diseases become serious.

Summary points

• Hyperhomocysteinemia was observed in COVID-19 inpatients included in the study.
• The D-dimer levels of the COVID-19 inpatients included in the study were observed above the reference values.
• Lymphopenia was observed in COVID-19 patients in the intensive care unit included in the study.
• Homocysteine can predict the severity of COVID-19 disease.
• Homocysteine, when evaluated together with D-dimer and monocyte lymphocyte ratio, may provide more

important information about the severity of the disease in COVID-19 patients.
• High homocysteine can be considered as a risk factor in COVID-19 patients.
• People with hyperhomocysteinemia can be considered as at risk for COVID-19 disease.
• We recommend analysis of homocysteine levels to predict the course of the disease in COVID-19 patients.
• Homocysteine levels in COVID-19 patients can be evaluated for a predictive, preventive and personalized medical

approach.
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