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Abstract

Background: Coronavirus Disease 2019 (Covid-19) is expanding worldwide. The characteristics of this infection in
patients varies from country to country. To move forward, clinical data on infected patients are needed. Here, we
report a comparison between fatalities and recovery of patients with severe Covid-19, based on demographic and
clinical characteristics.

Methods: Between 5 March and 12 May 2020 in Mashhad, Iran, 1278 of 4000 suspected Covid-19 patients were
confirmed positive by real-time reverse-transcriptase–polymerase-chain-reaction assay of upper respiratory
specimens. We compared the demographic, exposure history and clinical symptoms of 925 survivors and 353 fatal
cases with confirmed disease.

Results: Mean (SD) age for all confirmed patients was 56.9 (18.7) years, 67.1 (15.9) years in fatal cases and 53.0 (18.3)
years in survivors. Multivariate logistic regression analysis showed that the outcome of patients was associated with
age (odds ratio = 1.049, P = 0.0001, 95% CI = 1.040–1.057). Despite a high burden of Covid-19 infections in the 30–39
and 40–49 year age groups, most of these (89.6 and 87.2%, respectively) recovered. The median (IQR) duration of
hospitalization was 9.0 (6.0–14.0) days. The most prevalent co-morbidities were cardiovascular disorders (21%) and
diabetes (16.3%). Dyspnoea (72.7%), cough (68.1%) and fever (63.8%) were the most frequent clinical symptoms.
Healthcare workers, of whom two (3%) died, comprised 5.2% of infected cases. Combination antiviral and antibiotic
therapy was used in 43.0% of cases.
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Conclusions: The characteristics of severe Covid-19 varied substantially between fatal cases and survivors, with
diabetes and cardiovascular disorders the most prevalent co-morbidities. In contrast to other studies, there were a
higher number of fatalities in younger patients in our setting.
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Background
In late 2019, the city of Wuhan, Hubei Province, China
became the centre of an unusual pneumonia-like disease
of an unknown cause [1–3]. In January 2020, Chinese
scientists realized that this condition was caused by a
novel Coronavirus, first called 2019-nCOV [4, 5]. On
January 7, 2020, scientists isolated this novel type of
Coronavirus from the sputum of these patients, which
was on February 11, 2020 classified as Severe Acute Re-
spiratory Syndrome Coronavirus type two (SARS-CoV-
2) by the International Committee on Taxonomy of Vi-
ruses [5, 6]. On the same date, the World Health
Organization (WHO) named the disease caused by this
virus coronavirus disease 2019 (Covid-19) in the Inter-
national Classification of Diseases [5]. As of March 11,
2020 when the Covid-19 outbreak had spread worldwide
and reached 118,319 confirmed cases and 4292 con-
firmed deaths, WHO declared it a global pandemic [7–
10]. The initial source of Covid-19 is still unknown, but
it is now confirmed that the first known case of this dis-
ease was linked to the Huanan seafood market of Wu-
han City, which was closed on January 1, 2020 to
control the situation [1, 11].
SARS-CoV-2 is a member of the Coronaviridae family

that consists of a single-stranded positive-sense RNA gen-
ome [1]. Although, there are four endemic human corona-
viruses as well (CoV-HKU1, CoV-NL63, CoV-229E and
CoV-OC43), so far, two notable human infections by vi-
ruses related to Coronaviridae family are known: the Se-
vere Acute Respiratory Syndrome (SARS), caused by
SARS-CoV, which emerged in China in 2002 and spread
across 37 countries, and the Middle-East Respiratory Syn-
drome (MERS), caused by MERS-CoV, which was first
seen in Saudi Arabia in 2012 [1]. There were two separate
outbreaks of SARS in the period 2002–2004, while cases
of MERS still occur though only rarely [12]. SARS-COV-2
is genetically related to SARS-CoV with both of them be-
ing beta- coronaviruses [4, 13].
The clinical manifestation of Covid-19 varies from

asymptomatic infection to severe viral pneumonia with
multisystem failure leading to death [2, 5, 14, 15]. The
most common clinical manifestations include, but are
not limited to, fever, non-productive cough, myalgia, fa-
tigue and dyspnoea. Chest radiography shows bilateral
lung infiltrations indicative of pneumonia and laboratory
indices include increased erythrocyte sedimentation rate
and C-Reactive protein and, lymphopenia [5, 16]. In

severe cases, acute respiratory distress syndrome, acute
cardiac and kidney injury and shock can occur, which
may lead to irreversible organ failure and death [16–19].
Severe illness usually begins approximately 1 week

after the onset of symptoms. Dyspnoea is the most com-
mon symptom of severe disease and is often accompan-
ied by hypoxemia [5, 16]. Severe Covid-19 in adults is
defined as dyspnoea, a respiratory rate of 30 or more
breaths per minute, a blood oxygen saturation of 93% or
less, a ratio of the partial pressure of arterial oxygen to
the fraction of inspired oxygen (Pao2:Fio2) of less than
300 mmHg, or infiltrates in more than 50% of the lung
field within 24 to 48 h from the onset of symptoms [20].
Patients with severe Covid-19 should be hospitalized for
careful monitoring.
By May 16, 2020, there were 4,602,900 confirmed

cases with 307,135 confirmed deaths globally, translating
into a case fatality rate (CFR) of 6.67%. At this date,
there were 116,635 confirmed cases with 6902 deaths in
Iran resulting in the same CFR (WHO daily report). We
aimed to describe the characteristics of patients with
Covid-19 in Razavi Khorasan, a province in Iran which
has a population of 6.5 million. Herein, we report demo-
graphic and clinical characteristics of patients with se-
vere Covid-19 in Mashhad, the second largest city in
Iran and capital of Razavi Khorasan.

Materials and methods
We undertook a retrospective cross-sectional study of
consecutive Covid-19 patients diagnosed between 5
March and 12 May 2020 in Mashhad, Iran (see Supple-
mentary file included the completed checklist of
STROBE Statement). Data were collated by the centre
for Diseases Prevention and Control of Mashhad Univer-
sity of Medical Sciences. We received initial data from
this centre and sought the missing data from patients’
medical records. The cases would be excluded if their
health outcome was unknown. In our study, 94% of the
cases were inpatients from hospitals affiliated to Mash-
had University of Medical Sciences. Among 4000 mostly
severe cases suspected to be infected that had undergone
further investigation, 1278 (32.0%) were confirmed as
true Covid-19 cases by real-time reverse-transcriptase–
polymerase-chain-reaction (RT-PCR) assay of nasal
and\or pharyngeal swabs. Clinical and demographic re-
sults of laboratory-confirmed cases were included in a
review of exposure history, health outcomes and
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symptoms. Admission to an intensive care unit (ICU) or
the use of mechanical ventilation within this cohort with
severe symptoms were the primary end-points of the
study. Secondary end-point included duration of
hospitalization, history of infection (defined as the time
from onset of symptom(s) until discharge from the hos-
pital or death), and outcome (dead or recovered). Fever
was defined as axillary temperature > 37.5 °C. Prescribed
medications included lopinavir/ritonavir, antibiotics, and
oseltamivir. The study tried to generalize the findings
for severe Covid-19 cases to avoid selection bias.

Statistics analysis
Categorical variables were summarized as frequencies
and percentages. The Shapiro–Wilk test was used to
evaluate normality of data. Normally distributed data
were expressed as mean ± standard deviation (SD), and
skewed data as median and interquartile range (IQR).
Two-tailed Student’s t and Mann–Whitney U tests were
used to compare grouped continuous variable data
where appropriate. Chi-square and Fisher’s exact tests
were used to perform intergroup and categorical com-
parisons as appropriate. Logistic regression was

performed to multivariable analysis, comparing deceased
and recovered patients. Reported p-values of < 0.05 were
considered statistically significant. SPSS software, version
16 (SPSS Inc., Chicago, IL, USA) was used to analyse the
data.
This study was approved by the Ethics Committee of

the Mashhad University of Medical Science (Ethics code:
IR.MUMS.REC.1398.308). We received initial data from
the centre for Diseases Prevention and Control of Mash-
had University of Medical Sciences and sought missing
data from patients’ medical records. Thus, we had no
plan to contact with patients and the informed consent
from patients was not obtained.

Results
Demographic characteristics
Of the 1278 confirmed Covid-19 patients, 353 (27.6%)
died and 925 recovered. Mean (SD) age for confirmed
patients was 56.9 (18.7) years, for deceased cases 67.1
(15.9) years and for recovered cases 53.0 (18.3) years.
There was a statistically significant association between
age and mortality with the mortality rate rising with age
(Table 1). Multivariable logistic regression analysis also

Table 1 Association between Covid-19 status and outcomes

Variable investigated Outcome
Number (%)

P-value

Deceased
(n = 353)

Recovered
(n = 925)

Continuous age - mean (SD) 67.1 (15.9) 53.0 (18.3) 0.0001c

Age (categorical) 0–9 1 (0.3) 12 (1.3) 0.0001d

10–19 1 (0.3) 12 (1.3)

20–29 4 (1.1) 66 (7.1)

30–39 15 (4.2) 130 (14.1)

40–49 25 (7.1) 170 (18.4)

50–59 47 (13.3) 193 (20.9)

60–69 104 (29.5) 165 (17.8)

70–79 74 (21.0) 102 (11.0)

80–89 62 (17.6) 67 (7.2)

90–99 19 (5.4) 8 (0.9)

100–109 1 (0.3) 0 (0.0)

Sex Female 129 (36.5) 356 (38.5) 0.52d

Male 224 (63.5) 569 (61.5)

Therapeutic approach Antiviral & antibiotic 149 (42.2) 401 (43.4) 0.08d

Conservative 71 (20.1) 139 (15.0)

Antiviral 133 (37.7) 385 (41.6)

Specific medication used Lopinavir/ritonavir and antibiotica 131 (37.1) 120 (13.0) 0.001d

Oseltamivirb 222 (62.9) 805 (87.0)

Body temperature (C°) - mean (SD) 37.6 (0.76) 37.7 (0.73) 0.09c

Hospitalization (days) - median (IQR) 9.0 (6.0–14.0) 9.0 (6.0–14.0) 0.18c

aprescribed for severe cases; bprescribed for mild cases; cMann–Whitney U test was used; dChi-square test was used
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showed that the outcome of patients was associated with
age (odds ratio = 1.049, P = 0.0001, 95% CI = 1.040–
1.057), when adjusted for sex, therapeutic approach,
body temperature, and duration of hospitalization. Con-
sidering age as a categorical variable (≤50 vs. > 50 years),
multivariable logistic regression revealed that odds of
death among patients > 50 years was significantly greater
than among patients ≤50 years (odds ratio = 4.7; 95% CI,
3.4–6.5; P = 0.001). Despite the high frequency of Covid-
19 infections accrued in the 30–39 and 40–49 age
groups, most of them (130/145 = 89.6% and 170/195 =
87.2%, respectively) recovered (Table 1; Fig. 1). Twenty-
six (2.0%) of all 1.278 confirmed cases were < 20 years
old, and 28 (2.2%) were > 89 years (Fig. 1). Most (793/
1278 = 62%) of the confirmed patients were males, how-
ever there was no statistically significant difference in
outcomes with reference to sex (Table 1).

Patient end-points
Of 1278 patients, 151 (11.8%) were admitted to ICU of
which 70 (46.3%) demised. Furthermore, of 1278 cases,
499 (39.0%) underwent mechanical ventilation of which
176 (35.3%) demised (Table 2). The median (IQR) dur-
ation of hospitalization was 9.0 (6.0–14.0) days, with no
significant difference in duration of hospitalization be-
tween those that recovered and those who died (Table 1).

Co-morbidities and symptoms
The most frequent co-morbidities were cardiovascular
disorders (268/1278; 21.0%) and diabetes (208/1278;
16.3%). Dyspnoea (929, 72.7%), cough (870, 68.1%), and
fever (815, 63.8%) were the most frequent clinical symp-
toms (Table 2). Overall, 1251/1278 (97.9%) of the cases

had at least one clinical symptom. Compared with survi-
vors, deceased cases showed a higher prevalence of co-
morbidities including cardiovascular disorders (28.3% vs.
18.2%), diabetes (22.9% vs. 13.7%) and chronic respira-
tory disorders (8.2% vs. 3.0%) (Table 2).

Therapeutic approach
Most patients (550/1278; 43%) received antiviral and
antibiotic combination therapy, 518/1278 (40.5%) re-
ceived antiviral therapies only, and 210/1278 (16.5%) did
not receive antiviral or antibiotic therapy. No significant
differences in the treatment approach between patients
that died and those that recovered were observed (Table
1). Mortality rates associated with lopinavir/ritonavir
and antibiotic combination therapy and oseltamivir ther-
apy were 37.1 and 62.9%, respectively (Table 1).
Of the 1278 confirmed cases, 67 (5.2%) were health-

care workers, of whom 2 (3.0%) died. The mean (SD)
age of affected healthcare workers was 41.5 (11.9) years.
Thirty-one (46.3%) of these healthcare workers were pre-
sumed to have been infected through occupational ex-
posure to infected patients. Cough (77.6%), fever
(68.7) and dyspnoea (56.7%) were the commonest
symptoms in healthcare workers with Covid-19. Six
(9.0%) had comorbidities (cardiovascular disorders,
n = 3; diabetes, n = 3). Seven (10.4%) of the healthcare
workers required mechanical ventilation and 6 were
admitted to ICU.

Discussion
This is the first study from Mashhad, Iran, to report the
characteristics of patients with severe confirmed Covid-
19. Increasing age was associated with an increased risk

Fig. 1 The frequency of the severe Covid-19 infections in different age groups
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of mortality. The most frequent co-morbidities were cardio-
vascular disorders and diabetes, and the most frequent symp-
toms were dyspnoea, cough, and fever. The highest burden
of disease clustered in the 50–59 and 60–69 year age groups,
while the highest CFR was patients aged 80–89 years. These
findings are in line with previous reports [5, 17, 21].
Mean (SD) age of Iranian Covid-19 patients in our study

was 56.9 (18.7) years, which is similar to other studies [16,
17], but older than that reported by Guan et al. [2] in China
who reported a median age (IQR) of 47.0 (35.0–58.0) years,
with 55.1% of their cases between 15 and 49 years, and
younger than the median of 64 years reported in other
studies [1, 22]. Although most Covid-19 infections in our
study occurred in the 50–59 and 60–69 year age groups,
the frequency of infection was also considerable in the 30–
39 and 40–49 year age groups. The high frequency of

Covid-19 infection in these age groups may be due to the
low median age (30 years) of the Iranian population and/or
due to inclusion of mainly working-age population in this
age group [23]. It seems that the frequency of Covid-19 in-
fections rises considerably from the age group of 50–59
years [24, 25]. In contrast to findings in China and Italy [5,
9], we found a considerably higher proportion of fatalities
in the age groups spanning the range from 20 to 50 years.
This high proportion of fatalities in young people may be
due to differences in life expectancy and age pyramid of dif-
ferent countries [26]. For lower- and middle-income coun-
tries, such as Mexico and India, the proportion of deaths
among younger age groups appears substantially larger than
that in high-income countries such as Canada and the
Netherlands. Another reason for this high proportion of fa-
talities in young people may be due to unknown co-

Table 2 Frequency of co-morbidities and symptoms due to COVID-19 infections

Frequency Frequency (%)

Among
all
infected
cases
(n =
1278)

Among
deceased
cases
(n = 353)

Among
recovered
cases
(n = 925)

Co-morbidity

Cardiovascular disorder 268 (21.0) 100 (28.3) 168 (18.2)

Diabetes 208 (16.3) 81 (22.9) 127 (13.7)

Hypertension 172 (13.5) 69 (19.5) 103 (11.1)

Liver disorders 45 (3.5) 18 (5.1) 27 (2.9)

Kidney disorders 40 (3.1) 19 (5.4) 21 (2.3)

Chronic resp. disorder 57 (4.5) 29 (8.2) 28 (3.0)

Acute resp. distress syndrome (ARDS) 13 (1.02) 4 (1.1) 9 (0.1)

Mild pneumonia 136 (10.64) 24 (6.8) 112 (12.1)

Symptom

Fever 815 (63.8) 244 (69.1) 571 (61.7)

Cough 870 (68.1) 229 (64.9) 641 (69.3)

Dyspnoea 929 (72.7) 287 (81.3) 642 (69.4)

General malaise 247 (19.3) 61 (17.3) 186 (20.1)

Myalgia 199 (15.6) 49 (13.9) 150 (16.2)

Confusion 87 (6.8) 41 (11.6) 46 (5.0)

Sore throat 152 (11.9) 31 (8.8) 121 (13.0)

Diarrhoea 47 (3.7) 11 (3.1) 36 (3.9)

Nausea & vomiting 113 (8.8) 27 (7.6) 86 (9.3)

Headache 114 (8.1) 24 (6.8) 90 (9.7)

End-points

ICU admission 151 (11.8) 70 (19.8) 81 (8.7)

Using mechanical ventilation 499 (39.0) 176 (49.8) 323 (34.9)

Other

Exposure or visit to hospital within the last 14 days 131 (10.2) 38 (10.7) 93 (10.0)

Contact with a respiratory patients in the last 14 days 616 (48.2) 126 (35.7) 490 (53.0)
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morbidities of these people [26]. Elderly people with known
co-morbidities may take more care of themselves than
young people with unknown co-morbidities. Also, it may
be due to shortage of ICU in our setting, which necessitated
ventilation of some patients in ordinary wards, i.e. outside
of ICU.
In our study, the prevalence of Covid-19 infection was

higher among men (62%) compared with reports from
China (49.3–54.3%) [16, 22]. However, our finding of male
predominance in severe cases was similar to reports from
Italy (60%) [27], and the United States (63%) [1].
Huang et al. [17] reported a CFR of 15% among hospi-

talized Covid-19 cases in China. According to the WHO
daily report, the crude CFR was 5.6% in China by May 10,
2020. At the beginning of the Covid-19 outbreak in Italy,
the crude CFR was 11.8% (12,430/105,792) [28], but this
decreased as the number of cases increased. In our study,
RT-PCR testing was only used for symptomatic cases, in-
cluding more severely ill patients at a high risk of mortal-
ity. This selection bias, and the fact that our study
describes outcomes in confirmed cases during a compara-
tively short window of time, limits our ability to arrive at
accurate estimates of CFR relating Covid-19 in our setting.
Long-term screening of all population at risk should facili-
tate reporting of more reliable CFR estimates in future
studies. Estimation of the infection fatality rate (IFR)
would also be of interest, but would require reliable anti-
body detection assays and large population-based samples.
According to WHO interim clinical guidance (Rev.

March 20, 2020) [29], fever, cough, fatigue and anorexia
are the most common signs of Covid-19 and our find-
ings comply with this. However, in our study dyspnoea
(72.7%) was twice as prevalent compared to WHO esti-
mates (31–40%) [29]. Prevalence of dyspnoea in our
study, was similar to that from United States, however
[1, 30]. The prevalence of dyspnoea in China complies
with the WHO guidelines [22, 31, 32], although they
may also be slightly higher [33]. The WHO should up-
date the information on symptoms and signs of Covid-
19 based on new global data, pointing out that there
may be differences with respect to region.
Cardiovascular disorders (21%) and diabetes (16.3%)

were the most prevalent co-morbidities among Covid-19
patients in our study. Previous studies have reported di-
verse prevalence rates for cardiovascular disorders (11–
45%) and diabetes (13–35%) [1, 30, 31]. Meta-analyses re-
port pooled prevalence of 8.4 and 12% for cardiovascular
disorders, and 8.0 to 9.7% for diabetes [23, 33]. Assessing
the association between patients’ awareness of Covid-19
and risk factors for severe disease and adherence to pre-
vention protocols should be evaluated in future studies
[34–38]. Using telehealth-based services during the
COVID-19 pandemic may be useful in this regard [39].

The fatality rate among healthcare workers was 3% in
our study, considerably higher than that reported in
China (0.33%) [40]. This may be due to a shortage of
personal protective equipment (PPE) at the early stages
of the Covid-19 pandemic in Iran. Future studies should
focus on the impact that availability of PPE had on CFR
among healthcare workers in Iran, and other countries.
Also, performing the appropriate human resource man-
agement strategies would increase the safety among
healthcare workers [41].
Huang et al. [17] reported that 32% of patients were ad-

mitted to ICU, whereas in our study only 11.8% received
ICU care. The fatality rate among patients treated in ICU
was 46.3% in our study, lower than that (78%) reported by
Zhou et al. [5]. All patients admitted to ICU received
broad-spectrum antibiotics and antiviral medications, a
combination that may have contributed to the lower mor-
tality rate in our setting. Importantly, the use of RT-PCR
testing in all ICU-admitted patients strengthened the reli-
ability of CFR estimates of this category of patients.
To our knowledge, this is the first study to address the

characteristics of Covid-19 patients confirmed by RT-PCR
in Mashhad, Iran. However, it has limitations, chiefly in
that the RT-PCR testing approach focused on cases with
severe symptoms, most of which were hospitalized. We
analysed data from patients treated in facilities served by
the Mashhad University of Medical Sciences, and so did
not cover all areas of Razavi Khorasan, although most pa-
tients requiring hospitalization are routinely referred to
this city. Despite the above-mentioned limitations, we feel
that our findings are instructive and will inform future re-
search, both in Iran and internationally.

Conclusions
In summary, the frequency of Covid-19 fatalities rose
considerably from 30 to 39 years, with a higher number
of fatalities in younger patients than in international
studies. Fever, cough, and dyspnoea were common
symptoms among hospitalized patients with Covid-19.
Diabetes and cardiovascular disorders were the most
prevalent co-morbidities, as observed in other studies.
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