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Hematological Parameters and Comorbidities in COVID-19:
Insights into Clinical Profiles and Outcome Predictors

Khalaf F. Alsharif

Clinical Laboratory Sciences, College of Applied Medical Sciences, Taif University, Taif, Saudi Arabia

SUMMARY

Background: The global pandemic, known as the coronavirus disease 2019 (COVID-19) and caused by the severe
acute respiratory syndrome, coronavirus 2 (SARS-CoV-2), poses a significant threat, particularly to individuals
with comorbidities such as hypertension, chronic obstructive pulmonary disease (COPD), diabetes, HIV, cardio-
vascular disease (CVD), and cancer.

Methods: This descriptive retrospective study investigates the impact of comorbidities on COVID-19-positive pa-
tients. The study includes individuals that were tested positive for SARS-CoV-2 via polymerase chain reaction at
the Security Forces Hospital, Makkah, KSA, between February, 2022, and June, 2022. A total of 208 patients (107
males, 101 females) were examined, and the laboratory results revealed normal parameters.

Results: An analysis indicates that 86.5% of the patients were discharged, 2.9% remained hospitalized, and 10.6%
succumbed to the disease, indicating a 10.6% mortality rate among comorbid COVID-19-positive patients. Nota-
bly, the study identifies specific comorbidities (chronic kidney disease, diabetes mellitus, hypertension) and
changes in laboratory parameters (red blood cells, hemoglobin, C-reactive protein, white blood cells, ferritin, D-
dimer, ALT, troponin, LDH, neutrophils) associated with ICU admission during hospitalization.

Conclusions: This study underscores the critical impact of comorbidities, such as chronic kidney disease, diabetes,
and hypertension, on the clinical outcomes of COVID-19-positive patients. The identification of specific laboratory
parameters linked with ICU admission provides valuable insights for risk stratification and tailored management
strategies.

(Clin. Lab. 2024;70:xx-xx. DOI: 10.7754/Clin.Lab.2023.231128)
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Khalaf.f.alsharif@gmail.com Coronavirus disease (COVID-19) is a global pandemic
caused by the severe acute respiratory syndrome coro-
navirus 2 (SARS-CoV-2) that began in Wuhan, China,
and rapidly spread to almost every country of the world
[1]. The disease is being regarded as a tremendous glob-
al challenge due to its serious complications and its high
fatality rate [2,3]. As the novel coronavirus evolves, our
understanding of who this virus will have a significant
impact on remains limited [4]. SARS-CoV-2 has, ac-
cording to genomic analysis, 96% genome similarity to
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the bat CoV RaTG13 [5]. Early reports on SARS-CoV
phylogenetic analysis show similarities with Rhinolo-
phus affinis, Bat-SL-CoVZC21, and Bat-SL-CoVZC45,
confirming its origin from the Chinese chrysanthemum
bat [6]. The genomic sequence and evolutionary analy-
sis of SARS-CoV-2 revealed that 79.5% of the genome
resembled SARS-CoV, with the data suggesting, the
bats having transmitted the virus to humans via an un-
identified intermediate host [7]. Recently, pangolin was
discovered to have 99% genome similarity to SARS-
CoV-2, implying that it plays an important role in viral
transmission and infection [8]. Analyzing COVID-19
clinical and epidemiological data from the last few
weeks suggests that certain comorbidities increase the
risk of infection, resulting in worse lung injury and
death [9]. Until now, the most common comorbidities
reported have been hypertension, cardiovascular dis-
ease, and diabetes [10]. According to previous studies,
diabetes is one of the most common comorbidities in in-
dividuals with severe COVID-19 [11,12]. In addition,
infection with COVID-19 could result in a significant
incidence of renal abnormalities, including severe pro-
teinuria and hematuria, as well as elevated serum creati-
nine and blood urea nitrogen. Similarly, CKD is asso-
ciated with an increased risk of pneumonia, and the
mortality rate associated with pneumonia in CKD pa-
tients appears to be 14 - 16 times that of the general
population [13]. Findings from a study revealed that
among hospitalized COVID-19 patients a substantial
60.3% presented itself with one or more comorbidities,
with the most common being diabetes mellitus, hyper-
tension, and chronic renal disease. Notably, it was the
presence and the cumulative number of comorbidities,
rather than individual ones, along with factors such as
age, the patient's clinical condition upon admission, and
the 4C mortality score, that emerged as robust and inde-
pendent predictors of mortality [14]. In a prior study of
COVID-19 patients admitted to an ICU in Riyadh, Sau-
di Arabia, from March to December, 2020, an analysis
of 333 patients revealed that more than 76% of the pa-
tients showing comorbidities were male. Common co-
morbidities included diabetes (39.34%) and hyperten-
sion (31.53%). Remarkably, patients with both diabetes
and hypertension had the highest risk of mortality, and
the presence of multiple comorbidities increased the
chances of requiring intubation and the risk of death
[15]. Notably, a substantial percentage of ICU admis-
sions involve COVID-19 patients with underlying co-
morbidities, hinting at the potential influence of these
coexisting medical conditions on the risk of experienc-
ing severe disease outcomes [16]. Furthermore, the clin-
ical and laboratory profiles of COVID-19 exhibit signif-
icant variability among different populations, attributed
to distinctive demographic characteristics and comor-
bidities [17]. However, within the context of Saudi Ara-
bia, comprehensive studies examining the intricate rela-
tionship between comorbidities with a specific focus on
hematological parameters and the prognosis of ICU-ad-
mitted COVID-19 patients are notably lacking. There-

fore, the primary aim of this study is to provide a com-
prehensive exploration of comorbidities with a particu-
lar emphasis on their potential impact on hematological
parameters and their associated laboratory findings in
COVID-19 patients that were admitted to the ICU. Our
retrospective analysis encompasses 208 patients who
tested positive for SARS-CoV-2 by polymerase chain
reaction at the Security Forces Hospital, Makkah, KSA,
during the period from July, 2021, to February, 2022.
We seek to unravel the complex interplay between co-
morbidities, specifically focusing on hypertension,
chronic kidney disease, and diabetes, with a dedicated
focus on understanding how these conditions may influ-
ence hematological parameters. Furthermore, we aim to
identify the hematological indicators associated with
clinical severity and adverse outcomes in COVID-19
patients. This research endeavors to significantly con-
tribute to the understanding of how hematological pa-
rameters and comorbidities intersect in shaping the
course of the disease within the Saudi Arabian popula-
tion.

MATERIALS AND METHODS

Study design

This is a descriptive retrospective study of patients who
were tested positive for SARS-CoV-2 by polymerase
chain reaction in the Security Forces Hospital, Makkah,
KSA from February, 2022, to June, 2022.

Study experiments and methods

A total of 208 COVID-19-positive patients were includ-
ed in the study. This study comprised COVID-19 pa-
tients with hypertension, chronic kidney disease, diabe-
tes, and ICU admission. The ICU-admitted group was
evaluated and compared to the non-ICU patients. The
data and laboratory parameters of the confirmed pa-
tients were, first, extracted from the laboratory as well
as from the hospital records and were then evaluated.
This study was approved by Security Forces Hospital
Program in Makkah (IRB. 0481-100522).

Statistical analysis

Recorded data were analyzed using the Statistical Pack-
age for Social Sciences, version 23.0 (IBM SPSS Statis-
tics for Windows; IBM Corp., Armonk, NY, USA). The
quantitative data were presented as mean + standard de-
viation and ranges when their distribution was parame-
tric (normal), while non-normally distributed variables
(non-parametric data) were presented as median with
inter-quartile range (IQR). Also, qualitative variables
were presented as numbers and percentages. Data were
checked for normality using the Kolmogorov-Smirnov
and the Shapiro-Wilk Test. The independent-samples
t-test of significance was used when comparing between
two means, and the Mann-Whitney U test was used for
two-group comparisons in non-parametric data. The
Comparison between the groups with qualitative data
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Table 1. Demographic data distribution among study
group.

Demographic data Total (n = 208)
Age (years)
Range 16 - 98
Mean + SD 57.87 + 18.55
Gender
Male 107 (51.4%)
Female 101 (48.6%)

Table 2. Risk factors distribution among study group.

Risk factors No. %
Risk factors 126 60.6%
Free risk 82 39.4%
HTN
No 118 56.7%
Yes 90 43.3%
ICU admission (n = 90)
Yes 31 34.4%
No 59 65.6%
Outcome (n =90)
Discharged to home 68 75.6%
Still in hospital 5 5.6%
Death 17 18.9%
CKD
No 182 87.5%
Yes 26 12.5%
ICU admission (n = 26)
Yes 15 57.7%
No 11 42.3%
Outcome (n = 26)
Discharged to home 17 65.4%
Still in hospital 1 3.8%
Death 8 30.8%
DM
No 101 48.6%
Yes 107 51.4%
ICU Admission (n = 107)
Yes 33 30.8%
No 74 69.2%
Outcome (n = 107)
Discharged to home 86 80.4%
Still in hospital 6 5.6%
Death 15 14.0%

HTN - Hypertension, CKD - Chronic kidney disease, DM - Diabe-
tes mellitus.
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was done by using the chi-squared test, with the Fish-
er’s exact test being used additionally when the expect-
ed count in any cell was less than 5. Spearman's rank
correlation coefficient (rs) was used to assess the degree
of association between two sets of variables if one or
both were skewed. The confidence interval was set to
95% and the margin of error accepted was set to 5%.
So, the p-value was considered significant as the fol-
lowing: p-value < 0.05 was considered significant;
p-value < 0.001 was considered as highly significant;
p-value > 0.05 was considered insignificant. A multi-
variate logistic regression analysis was done as well:
Odds ratios (OR) with 95% confidence intervals were
computed to assess the overall association between each
possible risk factor and the occurrence of death.

RESULTS

Demographic distribution

Table 1 shows the demographic data distribution of the
current study. The number of male patients amount to
107 (51.4%) and the female patients amount to 101
(48.6%), with a total of 208. The average age of patients
was 57.8.

Risk factors distribution among study group

Table 2 shows the comorbidity distribution among the
study group. The most prevalent comorbid condition
was DM with 107 (51.4%) cases, while HTN showed
90 (43.3%). In contrast, CKD, 26 (12.5%) cases, was
the least prevalent comorbid condition. The higher mor-
tality rate was associated with CKD, 8 (30.8%) cases.
Conversely, the lower mortality rate was associated
with HTN, 17 (18.9%) cases, and DM, 15 (14.0%)
cases, respectively.

Laboratory tests analysis

The results of laboratory data descriptive among study
group is shown in Table 3. We observed that almost all
of the findings were within the limitations. The labora-
tory results, expressed in Table 2, showed that all the
parameters were in a normal range. Different laboratory
parameters of various comorbidities patients, like CO-
VID-19 patients with chronic kidney disease, hyperten-
sion, and diabetes, were also found in normal limits
such as RBCs (4.47 £ 0.91), Hemoglobin (11.85 *
2.42), PT (15.74 + 10.20), Ferritin (383), WBCs (7.58 +
4.13), HbAlc (6.6 - 10.2) etc.

Outcome distribution

The outcomes revealed that 180 (86.5%) patients were
discharged, 6 (2.9%) patients had to stay in the hospital,
and 22 (10.6%) died, indicating a 10.6% mortality rate
in the comorbid Covid positive patients, as shown in
Table 4.
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Table 3. Laboratory data descriptive among study group.

Laboratory data Range Mean + SD
RBCs 155-9.8 447 £0.91
Hemoglobin 1.6-16.9 11.85+2.42
WBCs 1.77 - 32.7 7.58 £4.13
Neutrophils 0.42 - 22.14 5.36 £3.71
Platelets 56 - 1,150 246.92 + 118.59
PT 1.11-112 15.74 £10.20
APTT 11.4-180 40.48 +22.03
D-dimer # 0.2-14.2 1.2 (0.6 - 1.9)
CRP# 0.1-1,916 10.24 (3.34 - 19.16)
Procalcitonin # 0.026 - 100 0.223 (0.113 - 0.6)
CK*# 13.61-1,378 114 (54 - 196)
Troponin # 0-326 0.011 (0.006 - 0.05)
LDH 3.6-1,109 292.64 +137.98
Ferritin # 4.22 - 7,947 383 (164.8 - 846)
ALT# 5-284 24.4 (18 - 34.6)
AST 3-172 34.76 £22.42
HbAlc# 4.3-906 8.1 (6.6 - 10.2)

RBCs - Red blood cells, WBCs - white blood cells, PT - Prothrombin time, APTT - Activated partial thromboplastin time, CRP - C-reactive
protein, CK - Creatine kinase, LDH - Lactate dehydrogenase, ALT - Alanine aminotransferase, AST - Aspartate aminotransferase, HBAlc —

Hemoglobin A1C.
#Data are expressed median and interquartile range (IQR).

Table 4. Outcome distribution among study group.

Outcome No. %
Discharged to home 180 86.5%
Still in hospital 6 2.9%
Death 22 10.6%
Total 208 100.0%

Comparative analysis of different parameters

Different parameters of the control group, of the ICU
admitted patients and of the study group were compared
and analyzed, as shown in Table 5. This table shows
statistically significant differences between the control
group (n = 161) and the ICU admission group (n = 47)
according to age (years), gender, PT, CK, Troponin,
Neutrophils, WBCs, AST, and Outcome, with p-value
p < 0.05 significant. It also shows the additional patient
characteristics that were linked to the ICU admission in
COVID-19 patients. The parameters of the control
group and the ICU admissions that showed a significant
difference were Hemoglobin (p < 0.001), RBCs (p <
0.001), D-dimer (p < 0.001), CRP (p < 0.001), Procalci-
tonin (p < 0.001), LDH (p < 0.001), and Ferritin (p <

0.039). In contrast, Platelets, APTT, ALT, and HbalC
did not demonstrate a significant difference between the
ICU admission and the control group.

Correlation between risk factors and parameters
Table 6 shows a statistically significant positive correla-
tion between the number of risk factors and the age
(years) of the patient, PT, D-dimer, CRP, Procalcitonin
and Troponin with p-value (p < 0.05); while a statisti-
cally significant negative correlation is shown between
the number of risk factors and RBCs and hemoglobin
with p-value (p < 0.05).
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Table 5. Comparison between the control group and the ICU admission group, including all of the parameters among the
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study group.
Parameters Control Group (n = 161) ICU Admission Group (n = 47) Test value p-value
Age (years) 55.43 + 18.39 66.23 + 16.74 t: -3.614 < 0.001 **
Gender
Female 85 (52.8%) 16 (34%) b T
Male 76 (47.2%) 31 (66%) X ’
RBCs 4.60 £ 0.86 4.02 £0.95 t: 3.971 < 0.001 **
Hemoglobin 12.20£2.18 10.67 £ 2.83 t: 3.939 <0.001**
WBCs 7.00 +3.34 9.60 +5.69 t: -3.929 < 0.001 **
Neutrophils 4.76 £ 3.04 7.39 £4.93 t: -4.464 <0.001**
Platelets 248.17 £121.75 242.64 +108.20 T:0.281 0.779
PT 14.93 £8.14 18.52 + 15.02 t: -2.123 0.035*
APTT 39.32 £ 22.53 43.52 +20.58 t:-1.102 0.272
D-dimer # 1.10 (0.60 - 1.90) 1.20 (0.65 - 3.18) z:-3.824 <0.001 **
CRP # 5.94 (2.41 - 13.00) 13.92 (4.66 - 38.38) z: -3.947 < 0.001 **
Procalcitonin # 0.20 (0.09 - 0.25) 0.35(0.19 - 1.61) z: -3.397 < 0.001 **
CK*# 69.00 (45.00 - 150.00) 168.00 (70.75 - 291.25) z:-2.377 0.017 *
Troponin # 0.01 (0.00 - 0.02) 0.04 (0.01 - 0.30) z: -4.756 < 0.001 **
LDH 262.63 + 105.83 382.68 +179.71 t: -5.383 <0.001**
Ferritin # 383.00 (155.00 - 969.00) 377.00 (174.85 - 828.50) z: -2.064 0.039 *
ALT# 27.00 (18.50 - 41.00) 20.75 (17.25 - 30.88) z: -0.749 0.454
AST 32.56 + 18.79 41.81 +30.56 t: -2.503 0.013*
HbA1C # 8.10 (6.70 - 9.70) 8.20 (6.08 - 10.58) z: -0.617 0.537
Outcome
Discharged to home 154 (95.7%) 26 (55.3%) x2: 50.830 <0.001**
Still in hospital 2 (1.2%) 4 (8.5%) FE 0.030 *
Death 5 (3.1%) 17 (36.2%) x2: 41.930 <0.001**

RBCs - Red blood cells, WBCs - white blood cells, PT - Prothrombin time, APTT - Activated partial thromboplastin time, CRP - C-reactive
protein CK - Creatine kinase, LDH - Lactate dehydrogenase, ALT - Alanine aminotransferase, AST - Aspartate aminotransferase, HBA1c -

Hemoglobin A1C.

Using: t-Independent Sample t-test; z = Mann-Whitney test; x: chi-squared test; FE: Fisher’s Exact; p-value > 0.05 NS; * p-value < 0.05 S;

** p-value < 0.001 HS.

Multivariate logistic regression analysis

Table 7 shows that age (years), HTN, CKD, DM, ICU
admission, RBCs, Hemoglobin, WBCs, APTT, D-di-
mer, CK, LDH, and AST have a significant effect on
the death rate, with p-value (p < 0.05); while the rest of
the parameters used in the study only have an insignifi-
cant effect.

DISCUSSION

The COVID-19-induced pandemic of acute respiratory
distress caused by SARS-CoV2, has shown a significant
variance [18,19]. Human beings are at high risk due to
the pandemic crisis brought on by the introduction of
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the SARS-CoV-2 coronavirus from China. Symptom-
less, minor, or severe pneumonia-like indications can be
evident with the coronavirus disease 2019 (COVID-19).
Individuals with COVID-19 who also have hyperten-
sion, chronic obstructive pulmonary disease (COPD),
diabetes, HIV, cardiovascular disease (CVD), cancer, or
other concomitant conditions may develop a life-threat-
ening condition [10-13]. SARS-CoV-2 enters host cells
through the ACE-2 receptors that are present on the cell
surface. A significant expression of the ACE-2 receptor
and a stronger proprotein convertase release are linked
to specific comorbidities, which improve viral entrance
into the host cells [20]. As a result of the comorbidities,
that are also strongly linked to severe mortality and
morbidity, a terrible and contagious cycle of life is cre-
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Table 6. Correlation between number of risk factors and all the parameters, using Spearman's rho in the ICU admission

group.
EAR—— Number of Risk factors -
Rs
Age (years) 0.462 <0.001 **
RBCs -0.255 <0.001 **
Hemoglobin -0.249 <0.001 **
WBCs 0.030 0.664
Neutrophils 0.034 0.623
Platelets -0.013 0.851
PT 0.255 < 0.001**
APTT 0.130 0.096
D-dimer 0.234 0.002 *
CRP 0.197 0.007 *
Procalcitonin 0.206 0.046 *
CK 0.000 0.999
Troponin 0.344 <0.001**
LDH 0.042 0.580
Ferritin 0.078 0.294
ALT -0.110 0.124
AST -0.061 0.395
HBA1C 0.193 0.073

RBCs - Red blood cells, WBCs - white blood cells, PT - Prothrombin time, APTT - Activated partial thromboplastin time, CRP - C-reactive
protein CK - Creatine kinase, LDH - Lactate dehydrogenase, ALT - Alanine aminotransferase, AST - Aspartate aminotransferase, HBA1c -

Hemoglobin A1C.
** Correlation is significant at the 0.001 level (2-tailed).

ated for the COVID-19 patients. Individuals with co-
morbid conditions must take diligent preventive mea-
sures and demand meticulous therapy [9]. The care of
patients involves making predictions about the course
and the severity of their COVID-19. To determine the
best prognostic factor and comorbidities that may be
employed in a clinical practice, numerous investigations
were carried out. Several studies were conducted on dis-
eases like cancer, diabetes, hypertension, liver prob-
lems, respiratory ailments, kidney diseases, and immu-
nodeficiencies in corona-virus diseases [21-27]. Ac-
cording to preliminary data from China, those with hy-
pertension, diabetes, respiratory illnesses, and cardio-
vascular disorders are more likely to present with severe
COVID-19 than those without those conditions [28,29].
According to the most recent data from India, more than
98% of patients who died from COVID-19 had either
hypertension or diabetes [30]. In the present study, the
demographic data revealed that there were 208 male
(51.4%) and female (48.6%) COVID 19 patients, and
that their median age was approximately 58 years.
Moreover, we identified that comorbidities included in
this study were HTN with 90 (43.3%) cases, CKD with
26 (12.5%) cases, and diabetes with 107 (51.4%) cases,

and all three were significantly associated with COVID-
19 progression, ending up to ICU admission. In agree-
ment with our current findings, Fang et al. (2020) dis-
covered that age, HTN, cardiac disorders, and CKD
were important contributors to the severity of the condi-
tion and that these factors can be linked to sample size,
demographics, and several coexisting comorbidities. A
severe variant of COVID-19 has also been linked to car-
diac problems, such as myocarditis, and myocardial in-
farction [29,31]. Furthermore, 30% of the young adult
COVID-19 patients may show left ventricular deforma-
tion in an asymptomatic or in an only mildly symptom-
atic acute illness [32,33]. In addition, a large retrospec-
tive study found that DM and HTN are the most com-
mon comorbidities in COVID-19 patients [34]. Accord-
ing to the results of our investigation, several biomark-
ers have discernible predictivity and can be utilized as
markers of COVID-19 advancement, in which the es-
sential upper limit was produced. Numerous investiga-
tions, undertaken since the start of the pandemic, reveal-
ed that the aforementioned biomarkers were strongly re-
lated with the progression, the severity, and the fatality
of COVID-19. This study indicates that ICU patients
with COVID-19 have significantly elevated WBC and
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Table 7. Multivariate logistic regression analysis for independent predictors for death.

. 95% C.I.

Parameters B S.E. Wald Sig. Exp (B)
Lower Upper
Age (years) 0.097 0.020 24.280 <0.001** 1.102 1.060 1.145
Gender -0.067 0.406 0.027 0.870 0.935 0.422 2.074
HTN 1.798 0.486 13.717 <0.001** 6.039 2.332 15.642
CKD 1.513 0.478 10.014 0.002 * 4.542 1.779 11.596
DM 1.188 0.461 6.629 0.010* 3.279 1.328 8.098
ICU admission 2.877 0.485 35.169 <0.001 ** 17.769 6.865 45.992
RBCs -0.834 0.258 10.406 <0.001** 0.434 0.262 0.721
Hemoglobin -0.273 0.080 11.504 <0.001 ** 0.761 0.650 0.891
WBCs 0.016 0.047 0.109 0.742 1.016 0.926 1.114
Neutrophils 0.036 0.051 0.499 0.480 1.037 0.938 1.146
Platelets -0.005 0.002 3.689 0.055 0.995 0.990 1.000
PT 0.028 0.015 3.573 0.059 1.029 0.999 1.059
APTT 0.017 0.008 4.848 0.028 * 1.017 1.002 1.032
D-dimer 0.172 0.069 6.246 0.012* 1.188 1.038 1.360
CRP 0.001 0.001 1.025 0.311 1.001 0.999 1.003
Procalcitonin -0.019 0.030 0.431 0.512 0.981 0.926 1.039
CK 0.002 0.001 3.930 0.047* 1.002 1.000 1.003
Troponin -0.009 0.023 0.167 0.683 0.991 0.948 1.036
LDH 0.005 0.001 10.297 <0.001** 1.005 1.002 1.008
Ferritin 0.000 0.000 0.069 0.793 1.000 0.999 1.000
ALT -0.001 0.009 0.012 0.912 0.999 0.982 1.016
AST 0.016 0.008 4.041 0.044 * 1.016 1.000 1.031
HBA1C -0.064 0.121 0.286 0.593 0.938 0.740 1.187

RBCs - Red blood cells, WBCs - white blood cells, PT - Prothrombin time, APTT - Activated partial thromboplastin time, CRP - C-reactive
protein CK - Creatine kinase, LDH - Lactate dehydrogenase, ALT - Alanine aminotransferase, AST - Aspartate aminotransferase, HBA1c -

Hemoglobin A1C.

B - Regression coefficient, SE - Standard error, OR - Odds ratio, CI - Confidence interval, * p-value < 0.05 is significant; ** p-value < 0.001 is

highly significant.

neutrophil counts and decreased RBC and hemoglobin
levels. Also, the other laboratory indicators in this
study, such as CRP ferritin, D-Dimer, and LDH, had
high values at the time of admission and were all sub-
stantially linked with the ICU admissions. Consistent
with our findings, abnormal levels of laboratory param-
eters, such as RBCs, WBCs, neutrophils, and ferritin,
are related to a COVID-19 risk [35]. Other studies indi-
cate a strong correlation between the severity of CO-
VID-19 and specific hematological and coagulation pa-
rameters. Notably, patients with a severe and critical
disease exhibited increased levels of leukocytes, neutro-
phils, as well as an elevated neutrophil-to-lymphocyte
ratio. Additionally, abnormalities were observed in the
coagulation parameters, including prolonged activated
partial thromboplastin time (APTT), elevated D-dimer
levels, and higher concentrations of lactate dehydroge-
nase (LDH), serum ferritin, and C-reactive protein
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(CRP) [36]. Among 126 COVID-19 patients diagnosed
with anemia, 56% exhibited anemia of inflammation.
This type of anemia is more prevalent in severe CO-
VID-19 cases, coinciding with the elevated inflammato-
ry markers like C-reactive protein (CRP) and ferritin.
Elevated ferritin disrupts the iron balance, leading to a
reduced hemoglobin production and a subsequent ane-
mia. Notably, anemic patients tend to have higher CRP
levels, which are positively correlated with the ferritin
levels [37,38]. Also, in our analysis, certain biomarkers,
such as platelet and APTT, did not demonstrate a signif-
icant correlation with illness severity or death, as ob-
served in other studies [39,40].
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CONCLUSION

This study on COVID-19 patients has unveiled valuable
insights into the disease's clinical and laboratory pro-
files. Notably, it has shed light on the importance of the
hematological parameters in understanding patient out-
comes. The demographics of the study group revealed
an even distribution of males and females, with an aver-
age age of 57.8 years. Among the comorbidities, diabe-
tes mellitus (DM) and hypertension (HTN) were preva-
lent, with DM being the most common (51.4%), while
chronic kidney disease (CKD) exhibited a lower preva-
lence but was associated with a notably higher mortality
rate in spite of that. The laboratory analyses affirmed
that most parameters remained within normal limits,
providing essential baseline data. Of particular impor-
tance is the outcome distribution, where it became ap-
parent that 10.6% of the comorbid COVID-19 patients
did not survive. This elevated mortality rate was primar-
ily associated with certain comorbidities, further under-
scoring the significance of the pre-existing conditions in
patients. In the comparative analysis, several of the he-
matological parameters, including hemoglobin, red
blood cells (RBCs), D-dimer, and C-reactive protein
(CRP), displayed significant variations between the
control group and the ICU admission group, emphasiz-
ing their role as potential indicators of the disease sever-
ity. Furthermore, correlations between risk factors and
parameters illuminated strong positive and negative as-
sociations, notably affecting the hematological parame-
ters. Hemoglobin and RBCs demonstrated substantial
correlations with other parameters, while other factors
like age, prothrombin time (PT), and D-dimer exhibited
statistically significant correlations with risk factors.
Lastly, the multivariate logistic regression analysis
identified age, HTN, CKD, DM, ICU admission, RBCs,
hemoglobin, and various hematological parameters as
significant determinants of mortality in COVID-19 pa-
tients. These findings underscore the pivotal role of the
hematological parameters in predicting and understand-
ing disease severity, potentially aiding healthcare pro-
viders in optimizing patient care and outcomes. This
study not only contributes to the growing body of
knowledge regarding COVID-19, but also highlights the
critical importance of considering hematological param-
eters when assessing patient risk and when tailoring
treatment strategies. Further research in this direction is
crucial to refining our understanding of the complex in-
terplay between comorbidities, laboratory parameters,
and patient outcomes.
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