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Background: The clinical manifestations and laboratory biomarkers in the 1t week of the
disease course may impact the patient’s final clinical outcome. Aims and Objectives: In
this study, we aimed whether biomedical measurements at the early stage can predict the
severity and outcomes of patients with COVID-19. The patients aged 18 years and older
who were diagnosed with COVID-19 by the internist met the initial eligibility criterion. The
patients with medical records of the laboratory indicators and clinical outcomes were included
in this study. Materials and Methods: In this retrospective follow-up study, 155 clinically
ill patients with COVID-19 were followed up until recovery and death from the disease.
Results: The average age of the COVID-19 patients was 49.7 (Sta. deviation: 16.6) aged
between 18 and 90 years. The patients had mild severity of disease (67.10%) followed by
moderate (19.36%), severe (7.74%), and critical (5.81%). The study found that 6.45%
(n=10) of the patients died and 93.55% (n=145) were recovered from the disease. The
concentrations of C-reactive protein (CRP), D-dimer, ferritin, lactate dehydrogenase (LDH),
lymphocytes, and white blood cell were increased with increasing severities and in dead
patients. D-dimer and CRP were the main contributing factors to the higher severity of
disease and mortality among COVID-19 patients. The contributed symptoms to disease
severity were diarrhea, epigastric pain, shortness of breath, headache, and fever. The
higher LDH and being male were contributed to higher disease severity. Conclusion: This
study showed that CRP and D-dimer are the main factors contributing to the severity and
mortality among COVID-19 patients.
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The COVID-19 disease has a different clinical course
compared to the previously known diseases.” The most
common clinical symptoms of the COVID-19 disease are

INTRODUCTION

The novel coronavirus called COVID-19 discovered in

China, in December 2019 was spread to other countties.'
Since declared by the World Health Organization (WHO),
the disease has spread to most countries. Globally by June
24, 2021, there have been 179,065,823 confirmed cases
of COVID-19, including 3,886,347 deaths, reported to
the WHO.? Several studies have reported that the novel
virus is extremely infectious. The outbreaks have been
reported in clusters in individuals in close contact. The
main issues of this disease are nosocomial infections and
family transmission.**

fever, shortness of breath (SOB), and dry cough, and the
less common symptoms are headache, diarrhea, productive
cough, runny nose, and hemoptysis.® These symptoms are
different from mild to severe illnesses. Individuals who are
aged 65 years and older, smokers, and those with comorbid
diseases have significantly more likely to develop severe
diseases.” The disease has a median incubation period
of 5-6 days, but it may take up to 24 days.® In addition,
the disease may have an unclear infectivity period.” The
patients are presented with different levels of laboratory
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abnormalities, such as leukopenia, leukocytosis, and
lymphopenia."

COVID-19 has similar clinical symptoms to ordinary upper
respiratory tract infections in the 1% week. However, the
medical condition of the patients may be escalated at any
time within the 2™ week of the disease course. The patients
may progress to serious disease between 8 and 18 days
of the disease onset."" The final clinical outcomes of the
patients may be controlled or predicted by the clinical
manifestations, laboratory indicators, and radiological
findings during the 1** week of the disease course. The
investigation of the role of biomedical measurements of
COVID-19 assists clinicians in establishing a rational and
effective therapy for this viral infection."

There are some reports on the role of biomedical
measurements on the severity and outcomes in patients
with COVID-19 in the literature. However, it has not been
examined in the context of this region among the Kurdish
population. The clinical course and laboratory indicators
may differ between geographic areas.

Aims and objectives
In this study, we aimed whether biomedical measurements

at the early stage can predict the severity and outcomes of
patients with COVID-19.

MATERIALS AND METHODS

Design and patients

In this retrospective follow-up study, we included the
patients who were diagnosed with COVID-19 disease. The
patients who attended the private clinic in Erbil city in Iraqi
Kurdistan were consecutively screened for the eligibility
criteria. The patients were diagnosed by the internist of
the study (second author). These patients were followed
up until recovery and mortality from the disease.

Inclusion and exclusion criteria

The patients aged 18 years and older were included in
the study regardless of sociodemographic aspects. The
pediatric patients and those with missing information of
laboratory measures and clinical examinations or pregnant
at diagnosis were not included in this study.

Diagnosis and measures

The characteristics of the COVID-19 patients were
recorded in a pre-designed questionnaire. The symptoms
of the COVID-19 patients were documented in the pre-
designed questionnaire. The required information of the
patients was drawn from the medical records. The diagnosis
of the COVID-19 disease was performed using reverse
transcription polymerase chain reaction. The severity of the
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disease COVID-19 was rated as mild, moderate, severe, or
critical. The patients who were included in this study were
diagnosed at a private clinic in Erbil city in Iraqi Kurdistan
between August 15, and October 20, 2020.

The diagnosis of the COVID-19 disease was approved
by clinical examinations of the patients through signs and
symptoms. The diagnosis of the disease was performed
based on the guidelines and the severity of the disease was
rated as mild, moderate, severe, or critical.'” The patients
were diagnosed at the private clinic in Erbil city in Iraqi
Kurdistan between August 15, and October 20, 2020. The
pulmonologist diagnosed the COVID-19 cases based on the
WHO interim guidance for COVID-19" and local guidelines
of the Ministry of Health."”” The severity of the disease
was determined based on the guidelines of the Ministry
of Health in this region.”” The category of the disease
severity was mild, moderate, severe, and critical. The mild
cases were determined if there was no sign of pneumonia
on imaging. The moderate cases were determined in the
case of the presence of fever and respiratory symptoms
together with radiological findings of pneumonia. The
severe cases were determined in the case of presence of
respiratory distress =30 breaths/min; oxygen saturation
<93% at rest; and arterial partial pressure of oxygen
(PaO,)/fraction of inspired oxygen (FiO,) =300 mmHg
(I mmHg = 0.133 kPa). The severe cases were determined
as clear lesion progression on imaging within 24-48 h
>50%. The patients with failure and requiring mechanical
ventilation, shock, with other organ failures (need intensive
care unit care) were considered the critical cases.'”

Management of COVID-19 disease

The patients with SARS-CoV-2 infection may have an
asymptomatic or pre-symptomatic infection. The therapeutic
management of non-hospitalized adult patients is based on
the National Interim Guidelines for Clinical Management
of COVID-19. The guide has information about patients
who do not need hospitalization or supplemental oxygen.
In addition, it has therapeutic information for those patients
who have been discharged from an emergency hospital
based on the disease severity and oxygen requirements.'
We provided supportive care to non-hospitalized patients
with acute COVID-19 to decrease the risk of the infection.
Furthermore, we advised them when they have to contact
a health-care provider and seek an in-person evaluation.'*

Statistical analysis

The general characteristics of the patients were presented in
number (%0) or mean (SD). The prevalence rates of the patients
were determined in number (percentage). The outcomes of
the patients and their clinical features were determined in
number (%). The compatisons of C-reactive protein (CRP)
and D-dimer in patients with different severities and outcomes
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were examined in a median test and Mann—Whitney U-test,
respectively. The role of thrombosis and inflammation in the
severity of disease and mortality of patients with COVID-19
was examined in nominal logistic regression analysis. The
statistical calculations were performed using JMP pro-14.3.

Ethical considerations

The ethical permission for this investigation was received
from the College of Medicine, Hawler Medical University.
We did not apply any intervention to patients in this study.
The authors protected the personal information of the
patients throughout the study step.

RESULTS

Atotal of 155 patients diagnosed with COVID-19 of different
severities were included in this investigation. The mean age of
the patients was 49.7 (SD: 16.6) aged between 18 and 90 years
of both males (75, 48.4%) and females (80, 51.6%). The study
found that fatigue (77.4%), myalgia (71.0%), cough (68.4%),
fever (67.7%), and sweating (64.5%0) were the most prevalent
symptoms in COVID-19 patients (Figure 1).

This study showed that most of the patients had mild
severity of disease (67.10%) followed by moderate
(19.36%), severe (7.74%), and critical (5.81%). The study
found that 6.45% (n=10) of the patients died and 93.55%
(n=145) were recovered from the disease (Table 1).

The study found that the concentrations of CRP, D-dimer,
ferritin, lactate dehydrogenase (ILDH), and white blood
cell (WBC) were increased with increasing severities. In
addition, these indicators were significantly higher in dead
compared to recovered patients. The lymphocytes numbers
were significantly decreased with increasing disease severity
and in dead patients (Table 2 and Figure 2).

Our study showed that D-dimer and CRP were the main
factors that contributed to the higher severity of disease in
patients with COVID-19. The symptoms were contributed
to the disease severity were diarrhea, epigastric pain, SOB,
headache, and fever. The higher LDH and being male were
contributed to higher disease severity (Table 3).

The study showed that high mortality was associated with
an increasing count of WBC, levels of D-dimer, CRP, and
LDH (Table 4).

DISCUSSION

We showed that the severity of the COVID-19 disease
and mortality was increased with increasing levels of CRP
and D-dimer. In similarity with this study, some studies
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have reported that hyperinflammatory response induced
by SARS-CoV-2 is considered to be a significant cause of
disease severity and death in COVID-19 infected patients.

The factors associated with severe illness in COVID-19
disease have not been completely understood yet. It seems
that severe disease is not only associated with viral load."
The excessive inflammatory response to the COVID-19
disease is considered to have a crucial role in disease
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Figure 1: Prevalence rates of symptoms in patients with COVID-19 at
the early stage of disease

Outcomes and indicators (n=155) Frequency distribution

Number Percentage

Disease Severity

Mild 104 67.10

Moderate 30 19.36

Severe 12 7.74

Critical 9 5.81
Disease Outcomes

Death 10 6.45

Recovered 145 93.55
D-dimer

Normal 97 62.58

Elevated 58 37.42
CRP

Normal 100 64.52

Elevated 55 35.48
LDH (IU/L)

Lowered 18 11.61

Normal 47 30.32

Elevated 90 58.06
Ferritin

Lowered 12 7.74

Normal 106 68.39

Elevated 37 23.87
Lymphocyte (%)

Lowered 31 20.00

Normal 17 75.48

Elevated 7 4.52
WBC (10°/L)

Lowered 14 9.03

Normal 115 74.19

Elevated 26 16.77

CRP: C-reactive protein, LDH: Lactate dehydrogenase, WBC: White blood cell
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Indicators (n=155) Severity and outcomes of COVID-19 patients (median (interquartile range)
Severity of COVID-19 disease Outcomes of COVID-19 patients

Mild Moderate Severe Critical Recovered Dead
CRP (Mg/L) 2.1(3.1) 21.4 (60.1) 61.0 (79.75) 148 (132.0) 3(6.3) 197.5 (89.8)
D-dimer (ug/ml) 0.3 (0.3) 1.0 (1.5) 2.0 (1.7525) 6.0 (9.4) 0.3(0.7) 8.45 (5.2)
Ferritin (ng/ml) 62 (92) 365 (413.3) 941.5 (839.3) 1950 (1120) 98 (273.5) 1845 (1202.5)
LDH (U/L) 200 (224.5) 626.5 (545.5) 899.5 (378) 1450 (600) 279 (474) 1283.5 (517.5)
Lymphocyte 27.2 (13.8) 15.0 (21) 15.3 (17) 11 (22.0) 25 (15) 11 (3.6)
WBC 5500 (2200) 7900 (7975) 13050 (16700) 21500 (24350) 5690 (3300) 9750 (23800)

Median test was performed for statistical analyses (P<0.001). The numbers are in median (interquartile range). CRP: C-reactive protein, LDH: Lactate dehydrogenase,
WBC: White blood cell

Controlling factors (n=155) Severity of COVID-19 disease

Log Worth P-value
Log [D dimer (ug/ml)] 184.067 I 0.00000
Log [CRP (Mg/L)] 28.852 ui A 0.00000
Diarrhea 8.740 i 0.00000
Sex 8.289 [ 0.00000
Epigastric pain 7.477 =1 0.00000
SOB 3.955 W 77 0.00011
Headache 3.012 il 0.00097
Log [LDH (U/L)] 2.800 il 0.00158
Fever 2.253 ] 0.00559
Log [WBC] 1.249 | N 0.05635
Fatigue 0.776 M 0.16746
Anorexia 0.718 i & & & & i F i 0.19144
Sweating 0.519 Il 0.30237
Pleurisy 0.249 e & & ¢ & @ & @ ; 0.56315
Log [ferritin (ng/ml)] 0.239 [T 0.57721
Ageusia 0.231 [Ti & F & F 8§ i 0.58701
Age 0.162 [ 0.68895
Sore Throat 0.111 (T 0.77448
Anosmia 0.013 I 0.96984
Myalgia 0.011 L I T T O B I 0.97567
Cough 0.000 [T 0.99985

The nominal logistic regression was performed for statistical analysis. CRP: C-reactive protein, LDH: Lactate dehydrogenase, WBC: White blood cell

Controlling factors (n=155) Outcome: Mortality

Log Worth P-value
Log [WBC] 21.027 I ] 0.00000
Log [D dimer (ug/ml)] 20.565 [ T 0.00000
Log [CRP (Mg/L)] 17.849 fi ] 0.00000
Log [LDH (U/L)] 8.555 3 I A A B I I 0.00000
Age 0.051 [ 0.88913
Severity 0.000 [Ti & F & & & & i 0.99923
Sex 0.000 0l 0.99955
Log [ferritin (ng/ml)] 0.000 I 0.99977

Nominal logistic regression was performed for statistical analysis. CRP: C-reactive protein, LDH: Lactate dehydrogenase, WBC: White blood cell

severity and mortality.'® It is related to high concentrations ~ mononuclear cell infiltration in the lungs, heart,'” spleen
of circulating cytokines, lymphopenia, and significant  lymph nodes, and kidney."
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Figure 2: Comparisons of D-dimer, C-reactive protein, and lactate dehydrogenase in patients with different severities and outcomes
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Older age and comorbidities are contributing factors to
disease severity in COVID-19 patients as reported by
the observational investigations. However, the recent
investigations on the disease declare that the severe disease
develops in younger age groups with no pre-existing
medical and clinical conditions. In similarity with the
findings reported in this study, high levels of inflammatory
biomarkers; including CRP, ferritin, and D-dimers, a higher
neutrophil-to-lymphocyte ratio,'* increased serum levels
of inflammatory cytokines and chemokines™ > ate reported
to contribute to disease severity and mortality.

Higher rates of venous thromboemboli (VTE) are
found in patients with severe COVID-19 compared to
their matched groups with acute respiratory distress
syndrome. This finding suggests that the high rate is
due to mechanisms and VTE risk factors in admitted
patients; such as mortality and severe illness.** However, it
is unclear whether COVID-19-related thrombotic events
are due to conventional VTE, immunothrombosis, or a
combination of these factors. COVID-19 patients with
mild thrombocytopenia, mild prolonged prothrombin time,
and increased fibrinogen and raised D-dimer are more
pronounced as disease severity increases.*>

The hypercoagulable states in COVID-19 patients have
been reported to contribute strongly to mortality.?” A study
reviewed the hypercoagulability mechanisms in sepsis
to find out this kind of association. The thrombogenic
mechanisms that are highly implicated in the thrombosis
of the COVID-19 disease are thrombosis triggered
by cytokine storm, macrophage activation syndrome,
antiphospholipid antibody syndrome, the complement
cascade, and dystregulation of renin-angiotensin system.”

D-dimer, as a fibrin degradation product s a sensitive product
for detecting fibrinolysis of intravascular thrombus. However,
it has no specificity due to the rising of inflammation and
other diseases.?” In similarity with the literature, our study
showed that the D-dimer levels were raised with increasing
levels of inflammation (CRPO in patients with COVID-19
(data not shown in the tables). An elevated level of D-dimer
in COVID-19 is contributed to mortality.' In addition,
increased D-dimer could be associated with acute lung injury
in patients with COVID-19 and are made by the breakdown
of intra-alveolar fibrin, which is deposited in ARDS.”®

SARS-CoV-2 virus mutation may increase the severity
of the COVID-19 disease. The clinical and pseudovirus
experimental investigations have confirmed that spike protein
D614G mutation changes the virus phenotype. However,
the effects of the mutation on the following factors are not
clear yet; transmission rate between people, disease severity,
and the vaccine and therapeutic development.”

Asian Journal of Medical Sciences | Jul 2022 | Vol 13 | Issue 7

Limitations of the study

The findings reported in this study must be analyzed with
caution as the data were collected from one geographic area
facing difficulty to generalize the results to other regions
across the country and globe.

CONCLUSION

The results of the study showed that CRP and D-dimer in
the 1" week are contributed to disease severity and mortality
in the studied group of patients with COVID-19.
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