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Abstract
The impact of severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2, or COVID-19) has been detrimental to human
health, economy, and wellbeing. Little information is known on the epidemiology and outcome of the disease in a localized
community within Iraq. We carried out an audit of confirmed cases of COVID-19 in the Kirkuk General Hospital. Data from the
20th of June to the 31st of July, 2020, were collected and analyzed. Suspected COVID-19 cases were confirmed by real-time
polymerase chain reaction (RT-PCR). Data on clinical symptoms, age, and treatment protocols were analyzed concerning the
outcome. Our study included a total of 200 individual confirmed COVID-19 patients. The majority of cases 55% (n = 110)
displayed severe symptoms, while 32.5% (65 cases) and 12.5% (25 cases) of patients displayed moderate to mild symptoms,
respectively. The rate of death in the referred patients was 5%. Most patients admitted to the hospital for treatment recovered and
were discharged from the hospital within 5 to 30 days post-diagnosis. Statistical analysis revealed that patients treated with
oseltamivir, hydroxychloroquine, and azithromycin in combination with vitamins C and D have shorter hospital stay compared to
patients receiving the same therapeutic protocol in combination with steroids. Moreover, a higher mortality rate (4.5%) was
observed in patients treated with oseltamivir, hydroxychloroquine, ceftriaxone, and steroids. This study highlights a significant
relationship between age, secondary ailments, and the choice of medications as simple predictors of the outcome of COVID-19.
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Introduction

First reported on the 26th of December 2019 as irregular pneu-
monia in 4 Chinese patients, SARS-CoV-2 was soon declared
as “Public Health Emergency of International Concern” by the
World Health Organization (WHO) on the 30th of January,
and subsequently as a “global pandemic” on the 11th of

March 2020 [1]. Nations around the world have been stricken
by the SARS-CoV-2, which is the strain of coronavirus that
causes the COVID-19 outbreak, and Iraq has not been spared.
The rapidly increasing cases of COVID-19 have been
alarming in neighboring countries, particularly in Iran.
Therefore, the Iraqi government imposed several health
measures on domestic and international traveling. For in-
stance, travelers arriving from the COVID-19 outbreak area
are quarantined for at least 14 days and screened for the
SARS-CoV-2 virus by the PCR test. Additionally, before
the end of February 2020, the schools and universities have
been closed. Furthermore, on the 13th of March 2020, the
curfew was imposed for more than 1 month, and intermit-
tently onward [2].

Patients with COVID-19 infection usually present with
tiredness, headache, fever, dry cough, breathlessness, and/or
pneumonia, while loss of taste or smell, diarrhea, productive
cough, and sore throat are less frequent [3, 4]. The infection is
caused by a novel virus with a clinical pattern that is not fully
understood. Therefore, since the start of the COVID-19
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pandemic, several experimental drugs were suggested and
used [5]. Lastly, as of February 08, 2021, the total number
of the confirmed COVID-19 cases exceeded 106 million,
whereas the death toll more than 2.3 million, worldwide [6].
Hence, the Iraqi Ministry of Health (MOH), like all the coun-
terpart agencies around the globe, adopted and frequently up-
dated treatment protocols for the management of the clinical
condition of the COVID-19 patients in an endeavor to reduce
the morbidity and mortality rate. For instance, Allawi’s study,
which was conducted in Baghdad’s Medical City Teaching
Hospital (MCTH) in April 2020, reported the first protocol
adopted by the Iraqi MOH [7]. The recommendations for the
care of COVID-19 patients vary widely, especially during the
early months of the pandemic, between the different countries
around the world. While there is no approved medication for
COVID-19, the general guidance is to provide supportive man-
agement as per the needs of each patient, for instance, the sat-
urated O2 (particularly in patients with SpO2 lower than 90%),
the immune-boosters (such as vitamins C and D and zinc), and
the antipyretics (such as acetaminophen) for fever [8]. To coun-
teract the vicious pandemic, numerous clinicians and scientists
around the globe suggested the use of different medications that
are believed to have a potential antiviral action against the
COVID-19 virus, such as hydroxychloroquine, favipiravir,
remdesivir, or azithromycin [8, 9]. On the other hand, mounting
evidence was suggesting that patients with a rapidly deteriorat-
ing condition might be suffering from a severe autoimmune
reaction. Therefore, immunomodulating drugs, such as dexa-
methasone, anakinra, and tocilizumab, were suggested to be
used in patients with severe COVID-19 infections [8].

Currently, there is a large volume of research being con-
ducted to understand the pathophysiology and clinical charac-
teristics of COVID-19 [10, 11], patients’ demographics (e.g.,
age and sex) [12, 13], and the impact of different treatment
protocols on the morbidity and mortality [9, 14]. However, to
the best of our knowledge, no studies from Iraq have been
published to cover these pivotal aspects. Therefore, we are
presenting the first study from Kirkuk province to scrutinize
the nature of the COVID-19 cases and to evaluate the impact
of the adopted treatment protocols on the treated sample of the
COVID-19 patients.

Methods

In this descriptive, single-center study, we recruited patients
with confirmed COVID-19 infection. All of the patients were
tested positive by real-time reverse transcription-polymerase
chain reaction (RT-PCR), testing of a nasopharyngeal swab
sample. The samples were immediately maintained in a viral
transport medium and were tested to confirm COVID-19
using Bosphore Novel Coronavirus (2019-nCoV) Detection
Kit. The patients were admitted to Kirkuk General Hospital,

which follows the protocol of the Iraqi Ministry of Health for
treating the COVID-19 patients, from the 20th of June to the
31st of July, 2020. This study was approved by the ethics
committee of the Kirkuk Health Directorate. All of the
COVID-19 patients enrolled in this study were diagnosed ac-
cording to the WHO guidelines.

Clinical data of 200 COVID-19 patients were recorded
during hospital admission and treatment tours from the 20th
of June 2020 to the final date of follow-up. Physicians and
other medical workers from the emergency department, the
internal medicine department, critical care unit, and pharmacy
unit were involved in the diagnosis and treatment team.
Statistical analysis was conducted using R studio v 1.3.1093.
One-way analysis of variance was used for multiple group
comparisons, and Tukey’s post hoc test was used for inter-
group comparisons. p adj < 0.05 was considered to indicate a
statistically significant difference.

Results

Based on WHO criteria, patients were classified into three
main groups on the day of admission (Fig. 1). Mild disease
meets the case definition for COVID-19 without evidence of
hypoxemia or pneumonia. In moderate cases, patients display
clinical signs of pneumonia, like fever, cough, dyspnea, and
fast breathing with SpO2 equal to or more than 90% on room
air. The severe disease is defined as the patients displaying
clinical features of pneumonia plus either of the following:
respiratory rate that is more than 30 breaths/min or SpO2 less
than 90% on room air. Out of the 200 confirmed COVID-19
patients, 110 (55%) cases were admitted as severe, 65 (32.5%)
cases were admitted as moderate, and only 25 (12.5%) of the
cases were mild (Fig. 1). The mean age of our study popula-
tion was 43.3 years (±16.8), including 62.5% men and
37.5%women. In the present study, 22 years of age was ob-
served as the youngest and 90 years of age as the oldest patient
within our cohort. The oldest patients included in all protocols

Table 1 Age of patients sub-classified according to the used protocols

Protocol Age (years) Sex

Mean±SD Range Male Female

Protocol 1 39.5±16.6 22–78 19 6

Protocol 2 47.2±11.9 35–70 20 6

Protocol 3 39.4±14.9 27–77 30 29

Protocol 4 38±14.9 26–70 28 24

Protocol 5 58.4±15.9 25–90 28 10

Overall 43.3±16.8 22–90 125 75
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were in their 70s; except those used in protocol 5, their age
ranged in their early 90s years (Table 1).

The treatment protocols of COVID-19 patients are present-
ed in Tables 2 and 3. The treatment protocols were adopted by
senior healthcare professionals in Kirkuk General Hospital in
agreement with the protocols approved by the Iraqi Ministry
of Health. These protocols have been selected based on pa-
tients’ condition (age, sign, and symptoms, and SpO2 upon
admission). The cornerstone of the protocol was based on the
selection of oseltamivir, hydroxychloroquine, azithromycin,
and ceftriaxone. In addition to the aforementioned therapies,
supportive therapy was included in the study. This consisted
of the administration of vitamins C and D and zinc and the
antipyretic medication, paracetamol. Moreover, dexametha-
sone was added to treatment protocols 4 and 5 according to
the severity of the patient’s symptoms. The mild disease
which was reported in 12.5% of the cases was treated by
“protocol 1” which included paracetamol plus vitamins C, D
and zinc. Patients with the moderate and severe diseases phe-
notype proportionally received the antiviral therapy
Oseltamivir in addition to receiving anti-bacterial therapy in-
cluding azithromycin or ceftriaxone. Regarding corticoste-
roids, dexamethasone was only used in severe cases, which
were treated with protocols 4 and 5 (Tables 2 and 3).

Among the patients, 110 cases met the criteria for severe
COVID-19-associated pneumonia, and the majority of these
cases were treated using protocols 4 and 5 (Table 4).
However, most of the moderate cases were treated with pro-
tocols 2 and 3. In terms of patient number, there were circa
half the cases of severe than moderate (Table 4). Patients
treated with protocols 1 and 2 had comparable hospitalization
stay 11.1 (±1.61) and 12.5 (±3.14) respectively (Fig. 2).
Patients treated with protocol 3 had more length of hospital
stay of 14.5 (±2.22). However, a higher hospital stay time was
reported in patients treated with protocols 4 and 5, 17.5
(±4.04) and 19.3 (±3.86), respectively (Fig. 2). However,

there was no significant difference in the length of hospital
stay between protocols 1, 2, and 3. The length of hospital stay
was significantly higher in patients treated with protocols 4
and 5 compared to protocols 1–3 (p < 0.01). To determine
whether there was any correlation between treatment proto-
cols and hospitalization stay in terms of patients’ gender.
Hospitalization stay of female patients was similar to all pa-
tients in different treatment protocols (Fig. 3). Patients treated
with protocols 4 and 5 had a significantly higher length of
hospital stay compared to protocols 1, 2, and 3 (p < 0.01).
Identical results were obtained in male patients (Fig. 4).
Furthermore, there was no significant difference in the length
of hospital stay in male patients compared to females, 15.2
(±4.06) and 15.9 (±4.44) respectively (Fig. 5). A total of 190
patients had been successfully discharged, and 10 patients had
unfortunately died. Most death cases were recorded in patients
treated with protocol 5, nine death cases. One death was re-
ported in patients treated with protocol 3. The most prevalence
of comorbidity among death cases was hypertension (4 cases),
which followed by diabetes mellitus (2 cases), and cardiovas-
cular disease (2 cases). The mean age of death cases was
75.3 years, ranging from 50 to 90 years. The overall mortality
rate was 5% in the entire study. The mortality rate was higher
in male patients compared to females, 4.5% and 0.5%
respectively.

Oxygen saturation (SpO2) values in different age groups
showed that elderly patients are more vulnerable to low SpO2
and younger patients had the capacity to tolerate the disease
more effectively, displaying higher values of oxygen satura-
tion (Fig. 6). Themean SpO2 in patients of 60 years and above
was 88.6. However, SpO2 was higher than 90 in patients
younger than 60 years. Patients with mild symptoms treated
with protocol 1 showed higher SpO2 values, 94.72 (±1.54),
ranging from 93.00 to 98.00 (Fig. 6). SpO2 values in patients
treated with protocol 1 were significantly higher compared to
protocols 2–5 (p < 0.01). All the COVID-19 patients treated
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Fig. 1 Admitted patients were
sub-classified into mild,
moderate, and severe based on
WHO criteria on patient
symptoms upon hospital
admission
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with protocols 2, 3, 4, and 5 with SpO2 values less than ninety
received supplemental oxygen. Patients treated with protocols
2, 3, and 4 displayed comparable SpO2 values, 90.2 (± 3.67),
ranging from 83.00 to 97.00, 89.7 (± 3.44), ranging from
83.00 to 95.00, 88.3 (±4.00), and ranging from 81.00 to
95.00, respectively. However, lowest O2 saturation was re-
corded in protocol 5 (86.6 (±5.06), ranging from 75.00 to
94.00). Therefore, patients treated with protocol 5 had a sig-
nificantly lower SpO2 compared to protocols 2 and 3
(p < 0.01). SpO2 values in different used protocols showed
that patients on protocol 5 had the lowest O2 saturation and
patients on protocol 1displayed a higher level of SpO2
(Fig. 7).

Discussion

The SARS-CoV-2 pandemic infection has become a global
health issue since it has been described for the first time in
December 2019 in Wuhan, China. This study was conducted
on COVID-19 infected patients in Kirkuk Province as a rep-
resentative sample for patients infected with SARS-CoV-2 in
Iraq. In this study, we followed up 200 COVID-19-infected
patients of age range between 22 and 90 years with disease
severity varies from mild through moderate to severe illness.
Mild cases were admitted and treated at the hospital until full
recovery according to a strategy of hospital isolation of all
suspected and confirmed individuals that was adopted by the
Ministry of Health in Iraq to reduce the local transmission of
SARS-CoV-2. More than half of the patients included in our
study were severely ill (Fig. 1) and the majority of the reported
cases of death were in old age male patients who showed a
marked reduction in oxygen saturation and were severely ill
on hospital admission (see Figs. 6 and 7).Male gender appears
to be associated with severe illness and a higher rate of death
in the present study. This finding is consistent with previous
studies from China suggesting a higher fatality rate among
men in comparison with women [15–18]. Yet, the role of
underlying conditions that caused the death could not be prop-
erly assessed in our study because of difficulty in accessing
the required information. Despite that, the higher prevalence
of critical illness and deaths in the male rather than female

Table 2 Protocols adopted by healthcare professionals in Kirkuk General Hospital

Protocol No. Oseltamivir Azithromycin Hydroxychloroquine Ceftriaxone Dexamethasone Paracetamol Vitamin C Vitamin D Zinc

Protocol l * * * *

Protocol 2 * * * * * *

Protocol 3 * * * * * * *

Protoco1 4 * * * * * * *

Protocol 5 * * * * * * * *

Table 3 COVID-19 treatment
protocol Clinical presentation Treatment protocol

Mild Protocol 1

Moderate Oseltamivir 75 mg orally twice a day for 5 days

Azithromycin 500 mg daily for 6 days

Hydroxychloroquine 400 mg twice daily first day then 200 mg twice daily for 7 days

Ceftriaxone 1 g daily for 7 days

Severe Oseltamivir 75 mg orally twice a day for 5 days

Azithromycin 500 mg daily for 6 days

Hydroxychloroquine 400 mg twice daily first day then 200 mg twice daily for 14 days

Ceftriaxone 1 g twice daily for 14 days

Dexamethasone 6 mg per day up to 10 days

Table 4 Classification of patients according to their symptoms upon
admission and the used protocol

Protocol number Severity of symptoms on admission

Mild Moderate Severe

Protocol 1 25 0 0

Protocol 2 0 19 15

Protocol 3 0 25 17

Protocol 4 0 12 50

Protocol 5 0 9 28

Total 25 65 110
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Fig. 2 Length of hospital stay
(days) for all patients according to
treatment protocols
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Fig. 3 Length of hospital stay
(days) for female patients
according to treatment protocols
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(days) for male patients according
to treatment protocols
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gender had been attributed to the higher level of expression of
the viral entry protein, angiotensin-converting enzyme-2
(ACE2) by respiratory epithelial cells in men [19, 20].
However, the direct cause of death is yet to be determined.
Generally, men are more likely to have perilous and unhealthy
behaviors than women, such as their higher smoking rate,
which makes them more vulnerable to the risk of fatality.
Co-existing chronic diseases may also contribute to the in-
creased morbidity and mortality in male and female patients
with coronavirus infection [21].

The efficiency of five different therapeutic protocols
adopted by healthcare system in Iraq (Table 1) in reference
to the WHO guidelines for the management of COVID-19
infection (Table 2) was assessed and compared in the current
study. We reported that the inclusion of steroids in the thera-
peutic regimen is associated with prolonged hospital admis-
sion in a male (Fig. 4) and female (Fig. 3) patients. The pattern
of response appears to be similar in male and female patients
(Fig. 5). This effect was particularly prominent and shown to
be associated with increased frequency of deaths when ste-
roids co-administered with hydroxychloroquine and
azithromycin as in protocol 5.

Several reports published recently might support the poten-
tial therapeutic benefits of using corticosteroids in the treat-
ment regimen of SARS-CoV-2 infection. Some researchers
correlate a low incidence of COVID-19 with long-term use
of steroids as in patients with rheumatic diseases [22] kidney
transplant recipients [23]. Other researchers have even pro-
posed corticosteroids as a potential therapeutic medicine in
SARS-CoV-2 infection [24, 25]. However, the data presented
in these studies are incomplete or inconsistent on study design
and outcomes. With this in mind, it was difficult to get a
conclusive idea about the efficacy and safety of steroids for
COVID-19 infection.

Corticosteroids are not recommended in most COVID-19
infection management guidelines. In the absence of conclusive
scientific evidence, WHO and the US Centers for Disease
Control and Prevention (CDC) have recommended that cortico-
steroids should not be used routinely in patients with COVID-19
for treatment of viral pneumonia or acute respiratory distress
syndrome (ARDS) unless indicated for other conditions, such
as asthma or chronic obstructive pulmonary disease exacerba-
tion, or septic shock [26–28]. Careful use of low-to-moderate
doses of corticosteroids as a short course is advised.
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Hyperglycemia, hypernatremia, and hypokalemia are the most
common adverse effects associated with the use of corticoste-
roids and should be monitored routinely [28].

Our study has several limitations, this may include that the
observational design of the study that halt causal inference.
Yet, the situation of such public health emergency makes it
very difficult to conduct a comprehensive study. Also, the
duration of follow-up was relatively short. Moreover, some
data were obtained on the basis of self-report and we could not
verify their validity. However, access to such information is
strictly regulated by higher authorities. We are looking for-
ward to getting official permission to obtain updated and more
inclusive data for further research.

In conclusion, robust and timely epidemiological measures
are imperative to control the rapid spread of the COVID-19
pandemic. This study highlighted the gender difference in
susceptibility to infection by SARS-CoV-2 and efficiency of
therapeutic protocols for management of COVID-19 and its
related mortality, suggesting that male gender and probably
chronic use of steroids may cause more critical illness and a
higher risk of fatality. Comparison between the efficiency of
several therapeutic protocols in the present study could be
helpful for physicians and healthcare providers in the selection
of appropriate therapeutic regimens.
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