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Artic{e history: Background and aim: The most effective way to control severity and mortality rate of the novel coronavirus
Received 11 October 2021 disease (COVID-19) is through sensitive diagnostic approaches and an appropriate treatment protocol.
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- ' . We aimed to identify the effect of adding corticosteroid and Tocilizumab to a standard treatment protocol
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in treating COVID-19 patients with chronic disease through hematological and lab biomarkers.
Materials and methods: This study was performed retrospectively on 68 COVID-19 patients with chronic

Keywords: disease who were treated by different therapeutic protocols. The patients were categorized into four
\C/\?l;i:l?'lg groups: control group represented the patients’ lab results at admission before treatment protocols were
Neutrophils applied; group 1 included patients treated with anticoagulants, Hydroxychloroquine, and antibiotics;
Lymphocytes group 2 comprised patients treated with Dexamethasone; and group 3 included patients treated with
CRP Dexamethasone and Tocilizumab.
Dexamethasone Results: The WBC and neutrophil counts were increased significantly in group 3 upon the treatment when
Tocilizumab they were compared with patients in group 1 (p=0.004 and p=0.001, respectively). The comparison of
C-reactive Protein (CRP) level at admission was higher in group 3 than in group 1 with p=0.030. After
10 days of treatment, CRP level was decreased in all groups, but in group 3 it was statistically significant
(p=0.002).
Conclusion: The study paves the way into the effectiveness of combining Dexamethasone with
Tocilizumab in treatment COVID-19 patients with chronic diseases.
© 2022 The Author(s). Published by Elsevier Espaiia, S.L.U. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Impacto del tratamiento combinado de dexametasona y tocilizumab sobre
parametros hematoldgicos en pacientes con enfermedad crénica COVID-19
RESUMEN
Palabras clave: Antecedentes y objetivo: La forma mas eficaz de controlar la gravedad y la tasa de mortalidad de la
CovID-19 enfermedad del nuevo coronavirus (COVID-19) es mediante enfoques de diagnéstico sensibles y un pro-
Leucocitos tocolo de tratamiento adecuado. Nuestro objetivo fue identificar el efecto de agregar corticosteroides y
Eil;;rc?gfs tocilizumab a un protocolo de tratamiento estandar en el tratamiento de pacientes con COVID-19 con

enfermedad crénica a través de biomarcadores hematolégicos y de laboratorio.

Abbreviations: COVID-19, coronavirus disease 2019; SARS-CoV-2, severe acute respiratory syndrome coronavirus 2; ARDS, severe acute respiratory distress syndrome;
CBC, complete blood count; CRP, C-reactive protein.
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Materiales y métodos: Este estudio se realiz6 de forma retrospectiva en 68 pacientes COVID-19 con enfer-
medad crénica que fueron tratados por diferentes protocolos terapéuticos. Los pacientes se clasificaron
en cuatro grupos: el grupo de control representaba los resultados de laboratorio de los pacientes en el
momento de la admisién antes de que se aplicaran los protocolos de tratamiento; el grupo 1 incluyé a
pacientes tratados con anticoagulantes, hidroxicloroquina y antibiéticos; el grupo 2 estaba compuesto
por pacientes tratados con dexametasona; y el grupo 3 incluy6 a pacientes tratados con dexametasona y
tocilizumab.
Resultados: Los recuentos de glébulos blancos y neutréfilos aumentaron significativamente en el grupo
3 tras el tratamiento cuando se compararon con los pacientes del grupo 1 (p=0,004 y p=0,001, respecti-
vamente). La comparacién del nivel de proteina C reactiva (CRP) al ingreso fue mayor en el grupo 3 que
en el grupo 1, con p=0,030. Después de 10 dias de tratamiento, el nivel de CRP disminuy6 en todos los
grupos, pero en el grupo 3 fue estadisticamente significativo (p=0,002).
Conclusion: El estudio allana el camino hacia la eficacia de la combinacién de dexametasona con
tocilizumab en el tratamiento de pacientes con COVID-19 con enfermedades crénicas.

© 2022 El Autor(s). Publicado por Elsevier Espaiia, S.L.U. Este es un articulo Open Access bajo la licencia

CC BY-NC-ND (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Introduction

Coronavirus disease 2019 (COVID-19) is a serious pneumonia
infection that was identified in Wuhan, Hubei Province, China, in
late December 2019 and subsequently spread worldwide.!? The
causative virus is severe acute respiratory syndrome coronavirus
2 (SARS-CoV-2), which belongs to the Coronaviridae family.> Cur-
rently, the number of people worldwide who have been infected
with the virus has reached 194 million with approximately 4 mil-
lion deaths; in Saudi Arabia, the total number of COVID-19 cases is
515,000 with 8141 deaths. The clinical characteristics of patients
with COVID-19 vary from asymptomatic to the development of
severe acute respiratory distress syndrome (ARDS), which can
cause mortality in infected patients.*

The study of the pathophysiological process of COVID-19 has
revealed the involvement of the host immune response. It has
been found that inflammatory molecules, primarily interleukin
(IL)-1, IL-6, and tumor necrosis factor, are elevated in patients
with COVID-19.°6 These substances bind to host tissue, causing
the development of ARDS, which is a serious causative factor in
morbidity and organ dysfunction.”’ In patients with severe COVID-
19 disease, it has been found that inflammatory factors such as
C-reactive protein (CRP), ferritin, IL-1, and IL-6 are higher than in
patients with mild disease.” Thus, it is suggested that elevated
inflammatory markers are an indication of disease severity.

COVID-19 patients with chronic diseases such as diabetes mel-
litus, hypertension, and obesity are at high risk of developing
severe ARDS and experiencing morbidity and mortality.? Studies
in China have found that the patients with COVID-19 most likely to
require hospitalization and have high mortality rates are individ-
uals with cardiovascular disease, diabetes, and chronic respiratory
diseases, with the ratio 10, 7, 6, and 6, respectively.'%-2 Moreover,
the complications from COVID-19 associated with mortality were
more often seen in patients suffering from hypertension, diabetes,
ischemic heart disease, and chronic renal failure.!’-13

Several therapeutic studies have been conducted with the goal
of reducing the severity of the disease by targeting the inflam-
matory elements. Introducing treatment with corticosteroids such
as Dexamethasone or hydrocortisone has shown a reduction in
both inflammatory activity and mortality rate in severe patients.'*
Studies on the effect of such anti-inflammatory drugs have shown
promising results in patients with COVID-19 who were on either
mechanical oxygen support or noninvasive oxygen supplement.'>
Administration of Tocilizumab as an anti-IL-6 agent has shown
a significant reduction in mortality and need for respiratory
support.'617 In addition, patients who underwent treatment com-
prising a combination of steroids and Tocilizumab had a higher
survival rate than patients treated with Tocilizumab or steroids
alone (29%).18

The aim of our study was to evaluate the effect of steroid
and Tocilizumab treatment on hematological and other laboratory
results of COVID-19 patients with chronic diseases to establish
predictive parameters for response to treatment protocols and
expedite progress in the treatment of the disease.

Methods
Patients

The study was reviewed and approved by the institutional
review board (IRB) at Fakeeh College for Medical Sciences and Dr.
Soliman Fakeeh Hospital. The data of 68 patients with COVID-19
who were admitted to Dr. Soliman Fakeeh Hospital (DSFH) between
April 24, 2020, and June 30, 2020 were collected following IRB
waived the written informed consent for this retrospective data
analysis. During this time, the Ministry of Health in Saudi Ara-
bia published a treatment protocol that included steroid and/or
Tocilizumab administration for patients with COVID-19 in mod-
erate, severe, or critical conditions based on the World Health
Organization disease severity classification as mild, moderate,
severe, or critical illness (Table 1).1°

COVID-19 detection test

The diagnosis of COVID-19 was confirmed by the presence of
SARS-CoV-2 RNA in a nasopharyngeal swab. The RNA was extracted
using the TANBead Nucleic Acid Extraction Kit and assayed using
the PowerChek 2019-nCOV Real-Time PCR Kit.

Treatment protocols

The patients were categorized into the following four groups
based on the treatment protocol: control group corresponded to
the lab results of the patients at admission, before the treat-
ment protocol was applied; group 1 comprised patients who
were treated with the standard protocol of an anticoagulant (low
molecular weight heparin - Enoxaparin) which was used as a pro-
phylactic (40 mg subcutaneous once daily) or therapeutic (1 mg/kg
twice daily), Hydroxychloroquine 400 mg/12h on day one then
followed with 200mg/12h for the next four days, and antibi-
otics in patients at high risk of developing an infection was as
follow Ceftriaxone 2g IV once daily for seven to ten days and
Azithromycin 500 mg IV/PO once daily for three days; group 2
consisted of patients receiving Dexamethasone, and group 3 com-
prised patients receiving steroid and Tocilizumab (a monoclonal
antibody against the IL-6 receptor) treatment. The dosages were
as follows: 20 mg/day of Dexamethasone for groups 2 and 3 and
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Table 1

COVID-19 disease severity classification according to World Health Organization guidelines.

Medicina Clinica 159 (2022) 569-574

Mild illness Moderate illness

Severe illness

Critical illness

Individuals who show evidence of
lower respiratory disease during
clinical assessment or imaging and
who have an oxygen saturation
(SpO2) >94% on room air at sea
level.

Individuals who have any of the
various signs and symptoms of
COVID-19 (e.g., fever, cough, sore
throat, malaise, headache, muscle
pain, nausea, vomiting, diarrhea, loss
of taste and smell) but who do not
have shortness of breath, dyspnea, or
abnormal chest imaging.

Individuals who have SpO, <94%
on room air at sea level, a ratio of
arterial partial pressure of oxygen

Individuals who have respiratory
failure, septic shock, and/or
multiple organ dysfunction.

to fraction of inspired oxygen
(Pa0,/Fi02) <300 mmHg,
respiratory frequency >30
breaths/min, or lung infiltrates
>50%.

Table 2

Distribution of patients with COVID-19 based on disease severity and history of chronic disease.

Type of chronic disease Sample COVID-19 disease severity
Mild Moderate Severe Critical

Diabetes mellitus 14 5 2 3 4
Diabetes mellitus and other chronic diseases® 4 1 2 0 1
Hypertension 6 2 0 3 1
Hypertension and other chronic diseases® 5 0 1 4 0
Diabetes mellitus and hypertension 15 4 1 8 2
Diabetes mellitus, hypertension, and other chronic diseases® 13 4 0 6 3
Other chronic diseases® 8 2 1 4 1
Total 65 18 7 28 12

2 Other chronic diseases include any disease other than diabetes mellitus and hypertension, such as obesity, chronic lung disease, hypothyroidism, bronchial asthma, and

chronic kidney disease.

4-8 mg/kg of IV Tocilizumab by two consecutive IVs 12 h apart for
group 3.

Identifying laboratory results

Laboratory result data at admission and after 10 days of
treatment were collected retrospectively. The laboratory results
investigated included red blood cell count, white blood cell (WBC)
count, neutrophils, monocytes, platelets, and CRP. Coagulation pro-
file and p-dimer tests were excluded because of the administration
of anticoagulant therapeutics as part of the treatment protocol.

Statistical analysis

The statistical electronic platform SPSS version (v23) was used
for data analysis comparing patient outcomes based on WBCs, neu-
trophils, monocytes, and lymphocytes. paired and unpaired t-test
were used in the analysis. A p value <0.05 was considered statisti-
cally significant.

Results

There were 68 patients with COVID-19 and a history of chronic
disease enrolled in the study. The distribution of chronic dis-
eases and COVID-19 severity is summarized in Table 2. Among the
patients, 64.6% were male and 35.4% were female, the mean age
was 59.4 years (standard deviation=14.1), and the median age was
61 years.

Severe and critical cases made up 38.5%(10/26) of group 1,53.3%
(8/15) of group 2, and 88% (22/25) of group 3. The mortality rate
was 8% (1/26) in group 1, 6.7% (1/15) in group 2, and 21% (5/24) in
group 3. The development of ARDS and acute kidney injury with or
without septic shock was observed in patients with multiple preex-
isting chronic diseases such as hypertension and diabetes mellitus
with chronic kidney disease or cardiopathy.

A comparison of hematological laboratory results showed a sig-
nificant increase in WBC and platelet counts and a reduction in CRP
in group 3 patients when compared with the laboratory results at
admission, represented as control group (p <0.05; Table 3). When

group 1, treated with the standard protocol, and group 2, treated
with Dexamethasone, were compared, the WBC count at admis-
sion for both groups was around 6.5 x 103/u.L; WBC count increased
in group 2 to 8.67 x 103/p.L after 10 days of treatment with Dex-
amethasone, though the difference between the two groups was
nonsignificant (p=0.234; Table 4). The neutrophil count in group
2 were higher than in group 1 after 10 days of treatment. In
group 2, the neutrophil count increased to 6.79 x 103/pL, while
the lymphocyte count slightly decreased to 1.85 x 103/uL. How-
ever, there were no significant differences between the groups
in neutrophil count at admission or after 10 days of treatment
(p=0.529 and p=0.178, respectively). Between-group compar-
isons of other hematological laboratory data showed nonsignificant
results (Table 4).

Regarding group 3, which received both Tocilizumab and Dex-
amethasone as part of the therapeutic strategy, laboratory data
revealed an improvement in WBC, neutrophil, and monocyte
counts (Table 4). A similar pattern was observed in group 2
for WBCs and neutrophils, though monocytes and lymphocytes
showed a slight reduction; all laboratory results were, however,
within the normal range (Table 4). When comparing groups 1 and
3 before and after 10 days of treatment, only WBC and neutrophil
counts showed significant differences. WBC and neutrophil counts
increased by approximately 36.39% and 26%, respectively, after
treatment, leading to a significant difference between groups 1 and
3 after treatment (p=0.004 and p=0.001, respectively; Table 5).
Lymphocyte count was higher in group 1 than in group 3 at admis-
sion, though increased in both groups, by 12.8% in group 1 and
15.9% in group 3, after 10 days of treatment. The laboratory results
of group 2 and group 3 showed nonsignificant differences after 10
days of treatment.

Furthermore, CRP levels in all groups were higher than the nor-
mal range. In group 3 patients, mean CRP level at admission was
130 mg/L (standard deviation=80.42; Table 4). Comparison of CRP
levels between groups 1 and 3 showed a significant difference
(p=0.030), while with group 2, the difference was non-significant
(p=0.298). After 10 days of treatment, CRP levels were reduced in
all groups, though a significant difference was only seen in group 3
(p=0.002).
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Table 3

a comparison of laboratory results at admission in control group and 10 days after treatment in group 1, 2, and 3.

CBC markers Control Group vs Group 1 Control Group vs Group 2 Control Group vs Group 3
Mean at Mean after 10 p value Mean at Mean after 10 p value Mean at Mean after 10 p value
admission (SD) days (SD) admission (SD) days (SD) admission (SD) days (SD)
RBC count x108/uL 4.82(0.75) 5.27 (0.88) 0.219 4.82(0.75) 4.89 (0.59) 0.759 4.82(0.75) 4.45 (0.65) 0.071
WBC count x103/uL 7.26 (3.61) 6.66 (2.13) 0.464 7.26 (3.61) 8.66 (3.78) 0.220 7.26 (3.61) 10.47 (4.79) 0.004*
Neutrophils x103/pL 5.58(5.94) 3.94(7.81) 0.180 5.58(5.94) 6.36 (2.87) 0.645 5.58 (5.94) 7.59 (4.59) 0.184
Monocytes x103/uL 0.87(1.84) 0.66 (0.20) 0.575 0.87(1.84) 0.94 (3.63) 0.893 0.87(1.84) 0.56 (0.35) 0472
Lymphocytes x103 /L 1.55(1.12) 1.93 (1.04) 0.253 1.55(1.12) 1.85(1.57) 0.423 1.55(1.12) 1.44 (0.67) 0.707
Platelet count x103/uL 235.98 (75.96) 264.29 (83.73) 0.197 235.98 (75.96) 275.86 (89.01) 0.143 235.98 (75.96) 316.28 (54.59) 0.001*
C-reactive protein mg/L 97.13 (86.89) 19.6 (23.93) 0.063 97.13 (86.89) 75 (74.14) 0.622 97.13 (86.89) 23.85(156.58) 0.024*
The p value represents the statistical significance between the mean values of the two groups.
" pvalue is statistically significance (< 0.05).
w
~
N
Table 4
Laboratory data of the three groups at admission and after 10 days of treatment.
Lab Parameters Group 1 (Standard Protocol) Group 2 (Steroid) Group 3 (Steroid + Tocilizumab)
Sample Mean at Mean after 10 pvalue Sample Mean at Mean after 10 pvalue Sample Mean at Mean after 10 p value
admission (SD) days (SD) admission (SD) days (SD) admission (SD) days (SD)
RBC count x106/puL 26 4.96 (0.88) 5.27 (2.56) 0562 15 4.85(0.59) 4.89 (0.90) 0875 24 4.62 (0.65) 4.45 (0.83) 0.479
WBC count x103/puL 26 6.64(2.13) 6.66 (2.74) 0970 15 6.84 (3.78) 8.66 (4.47) 0257 24 8.39(4.79) 10.47 (5.37) 0.216
Neutrophils x103/pL 26 5.56(7.81) 3.94(1.73) 0316 15 4.03(2.87) 6.36 (4.16) 0.097 24 6.75 (4.59) 7.59 (4.64) 0.580
Monocytes x103/uL 26 0.66 (0.20) 0.66 (0.73) 0.693 15 1.88 (3.63) 0.94(1.62) 0387 24 0.49 (0.35) 0.56 (0.42) 0.571
Lymphocytes x10°/uL 26 1.65 (1.042) 1.93 (1.81) 0508 15 1.96 (1.57) 1.85(1.66) 0851 24 1.12 (0.67) 1.44 (1.02) 0.254
Platelet count x103/uL 26 226.44 (83.73) 264.29 (116.71) 0.197 15 243.5(89.01) 275.86 (136.86) 0465 24 243.00 (54.59) 316.28 (112.68) 0.016*
C-reactive protein 5 37.31(30.32) 19.6 (35.71) 0.280 5 96.2 (114.37) 75 (93.69) 0.757 9 130.89 (80.41) 23.85(29.48) 0.002*

The p value represents the statistical significance between the mean values of the two groups.

" pvalue is statistically significance (< 0.05).
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Table 5

Comparison of the different therapeutic strategies after 10 days of treatment.

Group 2 vs Group 3

Group 1 vs Group 3

Group 1 vs Group 2

Lab parameters

p value

Group 3 mean

Group 2 mean

Group 3 mean p value Sample

Group 1 mean

Sample

p value

Group 2 mean
after 10 days

(SD)

Group 1 mean

Sample

after 10 days

(SD)

after 10 days

(SD)

after 10 days

(SD)

after 10 days

(SD)

after 10 days

(SD)

0.152
0.313
0439
0.331
0.389
0.367

0.83)
5.37)
4.64)
0.42)
1.02)
112.68)

4.45
10.47
7.59
0.56
1.44
316.28

4.89 (0.90)
8.66 (4.47)
6.36 (4.16)
0.94(1.62)
1.85 (1.66)

275.86 (136.86)

24

0.184 24
0.004"

0.001* 24
0.617 24
0.300 24
0.155 24

112.68)

316.28

116.71)

264.29

15
15
15
15
15
15

0.594
0.092
0.015*
0.449
0.895
0.784

4.89 (0.90)
8.66 (4.47)
6.36 (4.16)
0.94(1.62)
1.85 (1.66)

275.86 (136.86)

5.27 (2.56)
6.66 (2.74)
3.94(1.73)
0.66 (0.73)
1.93 (1.81)

26429 (116.71)

6
26
26
26
26

Platelet count x103/uL 26

RBC count x108/puL
WBC count x103/puL
Neutrophils x103/uL
Monocytes x103 /L
Lymphocytes x103/uL

The p value represents the statistical significance between the mean values of the two groups.

" pvalue is statistically significance (< 0.05).
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Discussion

In this retrospective study, the characteristics of hematological
laboratory results were assessed in patients with COVID-19 with a
history of chronic disease. We observed that WBC count, platelet
count, and CRP level in patients in group 3 were significantly
improved after treatment with Dexamethasone and Tocilizumab.
In addition, WBC and neutrophil counts were higher in the patients
administered Dexamethasone and Tocilizumab as well as patients
treated with only Dexamethasone when compared to the patients
treated with the standard treatment protocol. These parameters
increased after administration of Dexamethasone alone or in com-
bination with Tocilizumab. This result indicates that patients with
COVID-19 and a history of chronic disease are more likely to ben-
efit from treatment protocols that include Dexamethasone and
Tocilizumab. In addition, the lymphocyte count in all groups was
just above the lower cutoff while the inflammatory marker CRP
was markedly high, which is consistent with other observations of
COVID-19 cases at high risk of hospitalization.2%-2!

In our study, WBCs, neutrophils, and lymphocytes increased
after steroid and Tocilizumab treatment but the level of lympho-
cytes is lower than the level observed in patients treated with the
standardized protocol. Based on this, it is proposed that adding
Tocilizumab, an IL-6 inhibitor, to the treatment may minimize the
side effects associated with the administration of Dexamethasone
by reducing the release of cytokines associated with chimeric anti-
gen receptors redirecting T cells.2 IL-6 levels have been identified
in other studies and are used to monitor disease severity and pro-
gression during treatment.2%-23.17.24 [L-6 accumulates in the serum
temporarily after Tocilizumab infusion before decreasing due to
the inhibition of inflammatory activity, leading to an improvement
in patients’ clinical manifestation.?>2> On the other hand, while
an increase in platelet count was seen in all groups after treat-
ment, the increase was only significant in group 3; this could be
explained by the interaction of IL-6 with hematopoietic stem cells
to enhance megakaryocyte production and release into the circu-
lation. In addition, the over activation of hemostasis and related
pathways is a hallmark in severe COVID-19 cases.?® Thus, regu-
lation of platelet adhesion, aggregation, and coagulation pathways
during treatment leads to a reduction in platelet consumption, thus
preserving platelet count.

Introducing Dexamethasone and Tocilizumab into the treat-
ment of patients with COVID-19 elicited clinical improvements in
patients with severe and critical conditions. Patients whose COVID-
19 treatment protocol included Dexamethasone and Tocilizumab
have been shown to have a 10.7% higher survival rate than patients
not administered these therapeutics.?* Furthermore, significant
differences have been found between patients on steroid treat-
ment and those without steroid treatment in oxygen support need
(p=0.04) as well as in mortality rate, with decreased mortality
among patients undergoing steroid treatment (p<0.001).2728 In
another study performed on 100 patients treated with Tocilizumab,
58% of patients had improved clinical presentations and 37% were
stabilized, and at day 10, the improvement in symptoms was 77%.2°

Our study has some limitations that could reflect negatively on
our conclusions regarding administering Tocilizumab with Dex-
amethasone to patients with COVID-19 and chronic disease. The
primary limitations are the number of patients involved in the
study and their laboratory results, such as lactate dehydrogenase,
p-dimer, and ferritin. In addition, our patients’ data were collected
from a single tertiary hospital in the region. Increasing the num-
ber of patients and involving additional tertiary hospitals would
strengthen our observation of the effectiveness of Dexamethasone
and Tocilizumab in patients with COVID-19 and chronic disease.
Moreover, IL-6 level was not reported in our study due to it not
being tested at the time of diagnosis or during treatment. Thus, it is
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recommended to consider testing IL-6 levels in routine laboratory
tests to aid in categorizing disease severity, determining appropri-
ate treatment protocols, and monitoring treatment progress.

Conclusion

An increase in CRP level and low lymphocyte count in patients
with COVID-19 and a history of chronic disease could be a positive
indication for the use of Dexamethasone with Tocilizumab as thera-
peutic strategies to improve clinical outcomes and prevent disease
progression.
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