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Abstract. This work shows how effective the biomarkers D dimer, C-reactive protein
(CRP), and Lactate Dehydrogenase (LDH) were at diagnosing COVID-19 and how severe
it was. A case-control research included (136) Covid-19 patients and (48) healthy people
as a control group. Kits used to measure D dimer, CRP, and LDH. The outcomes are
shown that there was a highly significant increase (P-value < 0.01) in the levels in COVID-
19 patients compared to the control group for the biomarkers: D dimer, CRP, and LDH.
There was a highly significant increase (P-value < 0.01) in COVID-19 patients with severe
disease compared to other groups for the following biomarkers: D dimer and LDH. The
study also showed that that the sensitivity values of the markers were 88%, 85%, and 79,
for D-dimer, CRP, and LDH, D respectively; while specificity values were: 63%, 61%,
and 66% respectively. These markers might be used in detection of COVID-19.
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1 Introduction

SARS-CoV and Middle East respiratory syndrome coronavirus-2 (MERS-CoV) have
generated epidemics in the previous two decades, with mortality rates of 9.5 percent and 34.4
percent, respectively. COVID19 has been identified as the third highly epidemic disease, having
a lower mortality rate than SARS and MERS and a wide range of symptoms from one country
to the next. Until the time of writing this study, more than 185 million cases have been officially
registered as positive cases in about 222 countries all over the world, while the deaths exceed 4
million worldwide. The largest number of cases have been recorded in the United State of
America (USA) with more than 34 million followed by India which recorded more than 30
million. The United States has the most deaths (about 600000), but Peru has the greatest
mortality rate (approximately 5790 deaths per million of population) [1]. Inflammatory damage
patterns in SARS and COVID-19 patients are comparable. Proinflammatory cytokines such as
interleukin (IL)-1, IL6, 1L12, interferon-gamma (IFN), IFN-induced protein 10 (IP10),
macrophage inflammatory proteins 1A (MIP1A), and monocyte chemoattractant protein-1
(MCP1) have been associated to pulmonary infection and severe lung damage. These are
identified in the serum of persons who have been diagnosed with SARS (D-dimer, CRP, and
LDH).COVID-19 emergency warning indications include constant discomfort or pressure in the
chest, difficulty breathing, disorientation, and pale lips or face, all of which require rapid
medical attention. Pneumococcal infection develops as the situation worsens, and the incubation
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period has yet to be calculated because the virus was only recently discovered. Symptoms could
develop as soon as three days after exposure or as late as 13 days later, according to the new
information. According to recent studies, the incubation period is roughly five days on average
[2].

The importance of the lab outcomes in detection and follow-up of Covid-19 patients cannot be
overstated. The biomarkers for Covid-19 have been the subject of numerous studies. Complete
blood count (CBC), tests studying coagulation and fibrinolysis flows such as prothrombin time
(PT) and activated partial thromboplastin time (aPTT) and D-dimers, and inflammation-related
parameters are the most common routine assays requested by COVID-19 clients (procalcitonin,
CRP, ESR, and ferritin). Because the virus has the potential to severely impair multiple key
organs, including the liver, kidneys, and heart, doctors can determine the functioning processes
of these organs by analysing biochemical indicators [3].

2 Materials and Methods

The work included (136) people diagnosed with Covid-19 (71 male and 65 female) and (48)
healthy subjects as a control group. Who visited Al-Basra Teaching Hospital in Basra, Irag?
All patients in this research were diagnosed by specialist physicians and confirmed clinical and
laboratory investigations, throughout the period from October 2020 to May 2020. The practical
research was conducted at Southern Technical University in Basra's Medical Laboratory
Technology department. D dimer (BioMérieux, France), CRP (Roche Diagnostics,
Switzerland), and LDH (Roche Diagnostics, Switzerland) were also measured using kits (Roche
Diagnostics, Switzerland).

2.1 Statiastical Analysis

The data is expressed in terms of averages and Std Dev. (SD). The t-test (for means) and the
chi-square test were used to see if there were any differences between the groups (for
frequencies). SPSS for Windows was used to conduct all statistical analyses (version 23, USA).

ANOVA was employed as normal distribution based on P <0.05 and P >0.05 as the significant.
and non-significant respectively.

3 Results and Discussion

3.1. Demographic Characteristics of the Study Groups

Table 1. Statistical distribution (frequency and percentage) of study groups (patients and control) by
their age and gender.

SO Control Group Chi Square
Items Sl- patients (N= 48) (P value)
groups (N=136) Sig
Freq. % Freq. % )
17-31 6 4.4 0 0.0
Age 32-46 34 250 | 16 | 333 (géi)
47-61 54 39.7 24 50.0 NS
62-76 31 22.8 8 16.7




11 | 81 0 | 00
T-test =1.12
54.13 + 14.55 51.46 + 8.27 (0.06)
NS
71 52.2 24 50.0 0.07
(0.79)
65 47.8 24 50.0 NS

Table 1 showed statistical distribution (frequency and percentage) of study groups (patients and
control) by their age and gender. This table explained that the highest percentage of the age
subgroup is (47-61) years which constituted (39.7%) for the patient's group, and (50%) for the
control group (figure 4.1), the same table revealed that the male percentage of patients are
(52.2%), while gender is equally distributed among the control group (50% for each).

Table 2. Differences in the measurement of serum biomarkers between COVID-19 patients and control
rou

2418.01
0.000
3093.01 409.10 HS
30.71 474 11.49
0.000
24.10 6.35 HS
595.32 139.88 6.49
0.000
811.59 58.38 HS

HS: at P<0.01; NS: at P<0.05; SD: Std. Dev.

Table 2 shows the differences in the measurement of serum biomarkers between COVID-19
patients and the control group. This table exhibited that there is a highly significant increase
(P-value < 0.01) in the levels in COVID-19 cases relative to the control for the following
biomarkers: D dimer, CRP, and LDH.

3.2. Measurement of Biomarkers

Table 3. ANOVA table for Differences in the measurement of routine markers among patients’
subgroups classified based on severity.

87855A | 2843988 | 3869.62B
128479 | 342550 | 3305.92 0.0%
2340 33.04 34.10 2.87
23.98 24.30 2168 0.0
41530A | 53310A | 1091868 6.17
242.98 267.91 179371 0.000




HS: at P<0.01; NS: at P>0.05; SD: Std, Dev.; ANOVA: Analysis of Variance Different letters
refer to a significant difference.

Table 3 Revealed differences in the measurement of serum biomarkers among different severity
subgroups of COVID-19 patients. This table showed that there is a highly significant increase

(P-value < 0.01) in COVID-19 people with severe illness compared to other groups for D dimer
and LDH.

3.3. Receiver-Operating Characteristics of the Biomarkers

Table 4. ROC and AUC of the biomarkers for the diagnosis of breast cancer.

Biomark | (auC) Sig. Cut-off | Sensitivity |Specificity Y NPV
ers p-value Point (%) (%)
D-dimer 0.81 0.01 6.34 88 63 83 73
CRP 0.66 0.08 6.34 85 61 63 53
LDH 0.84 0.06 375.74 79 66 82 06

AUC; PPV; NPV.

The work also showed that that the sensitivity values of the markers were 88%, 85%, 79% for
D-dimer, CRP, and LDH, D respectively; while specificity values were: 63%, 61%, 66%
respectively (Table 4 and Fig 1)
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Fig 1. Diagonal segment of the ROC curve for (A) : D-dimer , (B) : CRP, (C) : LDH

The current study agrees with Rostami and Mansouritorghabeh [4] and Spiezia et al. [5] in terms
of D-dimer. D-dimer was described as most effective lab results in Covid-19 people who need
to be admitted to the hospital. No survivors had a considerably greater 2.12 pg/mL D-dimer
according to Guan and his co-authors, who looked at 1099 people in lab with Covid-19 of 550
hospitals. Similarly, aberrant coagulation findings, particularly markedly high D-dimer, have
been detected in deaths with Covid-19; a reflective investigation of 191 COV-Pat. showed
1g/mL Dimer when intended to hospital [7].

Although elevated D-dimer concentrations and dead-space ventilation may be caused by
processes other than micro cloths, previous research suggests that intravascular disease plays a



key role in expanding dead space and producing hypoxemia in COVID-19-related ARDS [8].
According to Malik et al, greater D-dimer ranks are linked to a roughly threefold increased
jeopardy of weak results in COVID-19 people [9].

Concerning CRP, the results agreed with Liu et al. they showed that CRP is raised in patients
compared to control healthy people [10]; Patients with Covid-19 had high C-reactive protein
(58.3 percent, 95 percent Cl 21.8-94.7 percent), according to Rodriguez-Morales et al. (2020).
RP is a sensitive biomarker of inflammation, infection, and tissue damage produced by the non-
specific acute-phase protein IL-6 in the liver. CRP levels are generally low, but they spike
dramatically during acute inflammatory responses [11]. CRP rises alone in conjunction with
viral or bacterial infections. This work presents the balance of CRP in COVID-19 and detected
CRP > 41.8 mg/L were more likely to cause more illness [12]. CRP levels are strongly related
to the degree of inflammation and the severity of the condition. As a result, it is a significant
biomarker in the diagnosis and assessment of infectious illness severity [9].

Regarding LDH, the results agreed with Liu et al., they showed that LDH was studied in 19
patients compared to control healthy subjects [10]; Rodriguez-Morales et al. counted the
patients with Covid-19 showed high C-reactive protein (57.0%, 95%CI 38.0-76.0) [11]; Huang
et al. reported that LDH levels were high in 73% of non-control; Liu et al. (2020C) found that
CRP and LDH in 85% of non-control [13]; it was found that abnormal LDH levels observed,
both at admission and hospitalization (LDH 37.6%), it is believed that lactate dehydrogenase
(LDH) is released in large quantities of inflammatory and indicators of cell damage of the illness
growth, activity, and movement [14].

CRP and LDH levels were found to be favourably linked with lung injury Murray scores in
previous research [10]. Hypoalbuminemia, lymphopenia, and CRP >4 mg dL—1 revealed to be
prognostic markers for pneumonia development to respiratory failure in MERS-CoV infected
patients, while higher dehydrogenase was associated with severe acute respiratory syndrome
(SARS-CoV) on entering to the hospital. As a result, a combination of hypoalbuminemia,
lymphopenia, and elevated CRP and LDH concentrations in 2019-nCoV infected individuals to
the hospital that might have acute lung problems [10].

Regarding D-dimer kits fluctuates between 93-95 percent [4]; Demelo-Rodrguez et al. also
found that the D-dimer had a sensitivity of 95.7 percent, 29.3 percent specificity, and AUC of
0.729 with a cut-off point of 1.57 (ug/ml). Cui et al. studied the frequency of VTE in 81 ICU
hospitalised people COVID-19 [16] and established such criteria for the detection of silent DVT
[15]. They discovered that D-dimer with a cut-off point of 1.5 (ug/mL) had an 85% sensitivity
and an 88.5 percent specificity for VTE prediction; Liu et al. calculated computed the optimal
values markers that was 32.1 pg/ mL, 41.8 mg/L, and 0.07 ng/mL for IL-6, CRP, and PCT,
respectively [10].

4 Conclusion

D dimer, CRP, and LDH levels are higher in COVID-19 patients, and D-dimer and LDH
levels are higher in patients with severe COVID-19 infection. In the diagnosis of COVID-19,
D-dimer and CRP had quite high sensitivity and specificity.
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