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Abstract

SARS-CoV-2 cause alterations in the hematological parameters and many studies have concentrated
on this area and correlated these with severity of disease. A retrospective study of severe cases of CO-
VID-19 were reviewed. The data of hemoglobin (Hb) and white blood cells (WBCs) were accounted
and documented. Patients recruited at period from March to July, 2021. Retrospectively, data extracted
on the Hb level and WBC counts from Lab reports both at admission and when patients disclaarge.
The frequencies of anemia or erythrocytopenia (Hb <12 g/dL) and leukocytosis (WBC >11x10°/uL)
was calculated in the studied population. Of 3637 SARS-COV-2 cases, 250 patients with severe con-
ditions of COVID-19 as de ne by WHO, which were either admitted to ICU or died. Of 250, 80(32%)
were entered to ICU, and the rest 170 cases (68%) who died. While the mean age of the patients was
55.46+17.49 years, patients with the severe condition were signi cantly older than those with the mild-
moderate condition (mean age of 50.68 vs. 68.59; P: <0.01). The mean number of white blood cells
(WBC) was 8.88+7.29 x107/L in all SARS-COV-2 patients, which is signi cantly higher in the severe
cases compared to those with the mild-moderate disease (10.56 vs. 8.95; P: <0.01). The Hb level (<12 g/
dL) was lower in the severe COVID-19 than other groups; however, it was not statistically signi cant.
Increased number of WBCs and dropped Hb level during hospitalization of SARS-COV-2 patients
may predict a poor outcome. We concluded that not only the mean number of WBCs was signi cantly
higher in the severe cases also leukocytosis was a common nding; indicating that an increased number
of WBCs may probably predict a poor outcome. Also, the level of Hb was higher in the mild-moderate
group; however, it was not statistically signi cant.
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INTRODUCTION

'The unforgotten month in the new history is
December 2019 when an outbreak of COVID-19
in Wuhan, China discovered and became a big issue
in the emergenic public health [1]. Yet, the disease
course has many peaks of severity in most countries
and the number of recovered cases is increasing [2],
but the deaths number is increment gradually [3].
e respiratory system involvement was mostly seen
at the majority of patients but recently many stud-
ies estimated the hyper- in ammatory nature of the
COVID-19, which may a ect di erent systems in the

body [4,5]. Several studies have recorded the alter-
ations in hematological parameters as indicator of
severity [6]. Nearly all studies are documenting an
increased number of WBC count in severe SARS-
COV-2, thus the level of Hb may be a ecting or not
[7]. In evidence term, some studies have indicated
the prognostic values of thrombocytopenia [8,9],
neutrophilia, and lymphopenia [10-12] in SARS-
CoV-2 infection, while other studies have docu-
mented no signi cant changes [13] and a few reports
showed a decrease in the parameter level [14].
Here, we evaluate the alteration of Hb and

WBC during severe COVID-19 infection. Also,
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Table 1: Baseline features and hematologic data of the study.

Mild - moderate
Severe Total
cases Pvalue
No. (%)/ mean+SD

COVID-19 patients 3387 (93.13) 250 (6.87) 3637 0.01
Age (years) 50.68+13.4 68.59+10.65 55.46+17.49 0.01
Gender Male 2011 (92.5) 163 (7.49) 2174 0.09

Female 1376 (94.04) 87 (5.96) 1463
WBC >11 10.56+ x103 8.95+ x10° 8.88+7.29x10° 0.01
Hb <12 13.19£2.5 10.49£2.33 11.24%1.34 0.06

we investigate if there is any correlation be-
tween the blood counts and severity of SARS-
CoV-2.

METHODS

A retrospective study of 250 severe
COVID-19 cases was conducted, which ap-
proved by the AL-Karama Teaching Hospital
Ethics Committee. Patients recruited at period
from March to July, 2021. A1l COVID-19 cas-
es were proven diagnosed by chest C'T scan and
PCR testing. Retrospectively, data extracted
on the Hb level and WBC counts from Lab re-
ports both at admission and when patients dis-
charge. e frequencies of anemia or erythrocyto-
penia (Hb <12 g/ dL) and leukocytosis (WBC
>11x103/ pL) was calculated in the studied pop-
ulation. e entrance to the intensive care unit
(ICU) was de ned as criteria for the severity
of the COVID-19. All the statistical analyses
were performed using the IBM SPSS version
24.0 (IBM Corp., NY, USA). e normally dis-
tributed variables were described as the means+
standard deviation (SD). Categorical variables
were summarized as frequencies (percentag-
es). e normally distributed continuous vari-
ables were compared between mild-moderate
and severe groups using the two independent
sample t-test. A P value of less than 0.05 was
considered to indicate a statistically signi cant
di erence.

RESULTS

Of 3637 SARS-COV-2 cases, 250 patients
with severe conditions of COVID-19 as de ne
by WHO, which were either admitted to ICU
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or died. Of 250, 80 (32%) were entered to ICU,
and the rest 170 cases (68%) who died. While
the mean age of the patients was 55.46+17.49
years, patients with the severe condition
were signi cantly older than those with the
mild-moderate condition (mean age of 50.68
vs. 68.59; P: <0.01). e mean number of white
blood cells (WBC) was 8.88+7.29 x103/pL
in all SARS-COV-2 patients, which is signi
cantly higher in the severe cases compared to
those with the mild-moderate disease (10.56
vs. 8.95; P: <0.01). Of particular interest, the
same nding was found concerning the level of
hemoglobin in these patients. e Hb level (<12
gm/dL) was lower in the severe COVID-19
than other groups; however, it was not statis-
tically signi cant. Increased number of WBCs
and dropped Hb level during hospitalization
of SARS-COV-2 patients may predict a poor
outcome. (Table 1)

DISCUSSION

Coronavirus disease-2019 is a type of respira-
tory syndrome symptomatically spanning from
healthy carriers to patients with life- threaten-
ing complications and may lead to death. Al-
though most cases display no or mild-to-mod-
erate clinical symptoms, some patients are
admitted with a severe condition necessitating
specialized management at intensive care units
(ICU) [15]. us far, multiple lines of studies have
focused on the identi cation and application of
novel approaches to precisely estimate SARS-
COV-2 outcome. e results of a recent study
have demonstrated that analysis of the labora-
tory parameters not only provides an appropri-
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ate diagnostic signi cance but the alteration of
these parameters may also predict unfavorable
outcomes in SARS- CoV-2 infection [16]. In
this retrospective Double Centre study review-
ing the results of the WBC and Hb counts of
SARS-COV-2 patients (250 of whom had
severe disease), we found that the number of
WBC was higher in the severe COVID-19,
which was signi cantly higher when compared
to those with the non-severe disease. Accord-
ingly, we found that leukocytosis is a common
nding among severe SARS-COV-2 patients;
indicating that an increased number of WBC
may probably predict a poor outcome. In con-
sistent, Huang et al. documented that the per-
centage of severe SARS-COV-2 patients who
had increased WBC counts was signi cantly
higher than non-severe counterparts (54% vs.
19%), further highlighting the fact that the
extent of deviation from normal white blood
cell counts associates with disease severity [15].
Our results were also in agreement with several
studies that reported the occurrence of leukocy-
tosis in 32% [17], 30% [11], 24% [18], 22% [19],
and 21% [20,21] of infected cases. In addition,
anemia or low level of Hb was noted in severe
COVID-19 cases with no signi cant associa-
tion. In agreement, Wang et al. reported that
SARS- COV-2 cases who died of the disease
displayed a higher number of WBCs during
hospitalization than those who survived [12].
Al-Saadi EAKD, et al. (2021) [22], concluded
that the monitoring hematological changes in
patients with COVID-19 can predict patients
needing additional care and stratify the risk for
severe course of the disease.

More studies are required in Iraq to re ect
the hematological changes in COVID-19 as
compared to global data.

CONCLUSIONS

We revealed that not only the mean number
of WBCs was signi cantly higher in the severe
cases also leukocytosis was a common nding;
indicating that an increased number of WBCs
may probably predict a poor outcome. Also,
the level of Hb was higher in the mild- mod-

erate group; however, it was not statistically

signi cant. Further investigations in the eld of
the identi cation and application of laborato-
ry biomarkers that can enable to rapidly and
economically predict SARS-COV-2 prognosis

will pave the way to better management.
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RESUMEN

Dado que el SARS-CoV-2 causa alteraciones en los pardimetros hematoldgicos, muchos estu-
dios se han concentrado en esta drea y los han correlacionado con la gravedad de la enfermedad.
Se revisé en un estudio retrospectivo de casos graves de COVID-19, en el cual se contabilizaron
y documentaron los datos de hemoglobina (Hb) y glébulos blancos (WBC) de pacientes recluta-
dos en el periodo de marzo ajulio de 2021. Retrospectivamente, los datos extraidos fueron sobre
el nivel de Hb y los recuentos de glébulos blancos de los informes de laboratorio tanto al ingreso
como cuando alta de los pacientes. Se calcularon las frecuencias de anemia o eritrocitopenia
(Hb <12 g/dL) y leucocitosis (WBC >11x103/uL) en la poblacién estudiada. De 3637 casos de
SARS-COV-2, 250 pacientes con condiciones graves de COVID-19 segun la definicién de la
OMS, ingresaron en la UCI o fallecieron, De 250, 80 (32%) ingresaron a UCI, y el resto 170
casos (68%) fallecieron. Mientras que la edad media de los pacientes fue de 55,46+17,49 afios,
los pacientes con la condicién grave tuvieron significativamente mayor edad que aquellos con la
condicién leve-moderada (edad media de 50,68 frente a 63,59; P: <0,01). El nimero medio de
glébulos blancos (WBC) fue de 8,88+7,29 x109/L en todos los pacientes con SARS-COV-2,
que es significativamente mayor en los casos graves en comparacién con aquellos con enferme-
dad leve-moderada (10,56 frente a 8,95; P: <0,01). El nivel de Hb (<12 g/dL) fue mds bajo en el
COVID-19 grave que en otros grupos; sin embargo, no fue estadisticamente significativo. El
aumento del nimero de glébulos blancos y la disminucién de la Hb durante la hospitalizacién
de pacientes con SARS-COV-2, puede predecir un mal resultado. Llegamos a la conclusién
de que no sélo el nimero medio de glébulos blancos era significativamente mayor en los casos
severos también la leucocitosis fue un hallazgo comun; lo que indica que un mayor nimero de
glébulos blancos probablemente puede predecir un mal resultado. Asimismo, el nivel de La
Hb fue mayor en el grupo leve-moderado; sin embargo, no fue estadisticamente significativo.
Palabras clave: SARS-COV-2; COVID-19; Hemoglobina; Células blancas de la sangre.
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