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Abstract

Background The sudden outbreak of the COVID-19 disease originated in Wuhan, China, in December
2019. There have been few reports on the clinical course of the disease, but detailed information on the risk
factors for increased hospital stay and mortality is not available. In this study we aimed to present the details
of 53 confirmed COVID-19 cases to share the clinical course and the risk factors for longer hospital stay and
death. Methods In this study, we enrolled fifty-three patients with confirmed COVID-19 infection from a
referral academic hospital in Tehran, Iran admitted between March and April 2020. Patients” demographics,
laboratory tests, treatments, length of hospital stay (LOHS), and final outcome were recorded and analyzed.
Results Fifty-three patients were included in this study. The higher LOHS was associated with clinical
symptoms, including hemoptysis (IRR= 0.73, P-value= 0.02), diarrhea (IRR= 0.78, P-value= 0.01), headache
(IRR= 0.81, P-value= 0.05), and dry cough (IRR= 0.82, P-value= 0.05). Mortality was associated with older
age (Odds ratio=1.148, 95%CI=1.032-1.276), lower calcium level (Odds ratio=0.087, 95%CI=0.010-0.788),
lower serum albumin (Odds ratio=0.036, 95%CI=0.002-0.655), as well as increased level of neutrophil/lym-
phocyte ratio (NLR) (Odds ratio=1.468, 95%CI=1.086-1.985), lactate dehydrogenase (LDH) (Odds ra-
tio=1.004, 95%CI=1.000-1.007), and urea (Odds ratio=1.023, 95%CI=1.006-1.039). Conclusion Our study
identified that decreased levels of O, saturation, platelet count, calcium, albumin, and increased NLR, LDH,
urea and old age were correlated with mortality. Also, LOHS was significantly associated with clinical find-
ings, such as hemoptysis and diarrhea. (www.actabiomedica.it)
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Introduction

On December 2019, an outbreak emerged in Wu-
han, China which caused a cluster of cases with a viral
pneumonia[1]. Soon after, the disease rapidly spread
around the world with later declaration of pandemic
by World Health Organization (WHO)[2, 3]. Inten-
sive research and High-throughput sequencing con-
firmed that a novel coronavirus, SARS-CoV-2, was
responsible for this cluster[4].

SARS-CoV-2 is a member of Coronaviridae
family, enveloped-RNA viruses, that infects mam-
malian and bird cells and could stimulate the res-
piratory and digestive systems[5]. SARS-CoV-2 has
a higher rate of spread than its counterparts, SARS-
CoV and MERS-CoV and can be transmitted
person-to-person in hospital and family setting[6].
The transmission is via contaminated droplets and
fomites during unprotected close contact. The pa-
tients commonly present with fever, cough, dyspnea,
rhinorrhea, headache, myalgia and arthralgia. How-
ever, there is no characteristic clinical hallmark for
the coronavirus disease (COVID-19) and clinical
course may vary from no symptoms (asymptomat-
ic cases) to severe pneumonia and death[7]. Most
patients have mild to moderate disease, while some
cases need critical care. According to the current
data, high risk individuals are often the ones with
underlying diseases and those who are over 60 years
old[8]. Although the cases of the COVID-19 is in-
creasing rapidly worldwide, a large number of cases
recover after hospitalization and low mortality rates
have been reported[9, 10].

Despite the current epidemiologic data, the
clinical features of the COVID-19 are still not elu-
cidated[1, 11, 12]. Further global investigations are
required to illustrate the clinical characteristics of the
COVID-19 infection.

Here we present the details of 53 laboratory
confirmed cases with definite outcomes (death or
discharge), admitted to a referral center, to share the
clinical course and the risk factors for longer hospital

stay and death.

Material and Method
Study design and patients

This retrospective cohort study was conducted
on adults >18 years old who were admitted to Shahid
Labbafi Nejad Hospital, Tehran, Iran. The study was
approved by the institutional ethics committee and
written informed consent was obtained from all par-
ticipants.

Fifty-three patients with definite diagnosis of
COVID-19 who were admitted to our hospital be-
tween 1 March 2020 and 10 April 2020 were enrolled
in this study. The individuals were initially screened for
the hospitalization criteria according to their clinical
presentation, including SPO2[193%, acute respiratory
distress, impaired general condition, or respiratory
rate[130 per minute. Patients with any of the afore-
mentioned conditions were hospitalized. Then, the
diagnosis was confirmed by reverse transcriptase poly-
merase chain reaction (RT-PCR) test. Epidemiologi-
cal, demographic, clinical manifestations, past medical
history, laboratory, medication, and outcome data were
recorded.

Measurements

A descriptive questionnaire designed by the Sha-
hid Labbafi Nejad Educational and Medical Center
was used to record the possible risk factors of the
patients, containing information about travel history
in the risk period, onset date of symptoms, underly-
ing comorbidities, history of influenza vaccination,
hospitalization and treatment details. Laboratory
tests, including complete blood count (normal range:
WBC=4000-11000) and differentiation, blood chem-
istry, coagulation test (normal range: PT=10-12,
PTT=25-35), electrolytes (normal range: Na=135-
145, K=3.5-5), C-reactive protein (CRP) (normal
range: lower than 3), erythrocyte sedimentation rate
(ESR) (normal range: up to 50yrs <15, 50-85yrs <20,
>85yrs <30), liver enzymes (normal range: AST=10-
40, ALT=7-56, ALP=20-140) and renal function tests
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(normal range: Creatinine=0.5-1.2, Urea=5-20), lac-
tate dehydrogenase (LDH) (normal range: 140-280),
albumin (normal range: 3.4-5.4), and creatine phos-
phokinase (CPK) (normal range: in male=39-308, in
female=26-192) were also performed and recorded. All
medical data were kept as a computerized database.
Moreover, treatment was started for all the patients
according to the existing treatment protocols and daily
visits were organized.

Statistical analysis

Distribution of continuous variables were pre-
sented by mean (SD) for whole and by median (IQR)
for two groups of patients based on their vital status.
Categorical variables were presented using frequency
(%). We applied negative binomial regression to test
the association between clinical variables and length of
hospital stay. Incidence Rate Ratio (IRR) and 95%CI
was calculated from each model. We used penalized
firth logistic regression analysis to test the association
of mortality and clinical variables. Odds Ratio (OR)
and 95%CI was calculated from each model. IRR and
OR were calculated for each unit of continuous varia-

bles. All analyses were performed in Stata 16.1 (Stata-
Corp, College Station, TX).

Results

Demographic and clinical characteristics

Fifty-three patients with confirmed COVID-19
infection, admitted to the pulmonary ward between 1
March and 10 April 2020, were enrolled in this study.

The demographic and clinical characteristics are
shown in Table 1. A history of recent travel to Chi-
na, South Korea and Italy, as well as having contact
with people from aforementioned countries was not
documented in any patients. Five (9.4%) patients had
a history of traveling to a high-risk area inside the
country. The mean (SD) age of patients was 58.4+13.0
(ranged 30 to 90 years), and 45.3% were males. The

median length of stay in hospital was 7 (IQR: 6, 10)
days. Fatigue and loss of appetite (60.4%), dyspnea
(56.6%), myalgia-arthralgia (52.8%), and dry cough
(47.2%) were the most common symptoms of indi-
viduals. However, hemoptysis (20.8%), and productive
cough (13.2%) were rare presentations. Among pa-
tients, Kaletra (Lopinavir / Ritonavir) was prescribed
for 20 (43.5%), hydroxychloroquine for 34 (73.9%),
interferon for 6 (13%), and methylprednisolone for
16 (35.6%). Furthermore, the most common under-
lying disease was hypertension (39.6%) followed by
diabetes, ischemic heart disease, pulmonary disease
and transplantation that were found in 24.5%, 15.1%,
11.3% and 7.5%, respectively. With regard to vital
signs, 7.5% of the cases had a pulse rate higher than
100 per minute and pulse rate of lower than 60 per
minute was observed in 1.8% of patients. Moreover,
only 22.6% of the patients had normal oxygen satu-
ration (higher than 95 percentage). Among patients,
only three (5.7%) had a history of influenza vaccina-
tion.

Laboratory findings

On admission 5.6%, 15% and 11.3% of patients
had lymphocytosis, thrombocytosis and thrombocy-
topenia, respectively. Elevated levels of CRP (96.2%),
ESR (66%), and lactate dehydrogenase (83%) were ob-
served in most individuals. However, elevated level of
CPK (11.3%) was rare and decreased level of CPK was
found only in 1.8% of patients.

Liver function tests demonstrated high levels
of aspartate aminotransferase (AST), alanine ami-
notransferase (ALT'), and alkaline phosphatase (ALP)
in 35.8%, 18.8% and 47.1% of the patients, respec-
tively. Moreover, according to the renal function tests,
increased level of urea (86.7%) was common, but el-
evated level of creatinine (41.5%), hypernatremia
(9.4%), hyponatremia (1.8%), hyperkalemia (7.5%)
and hypokalemia (11.3%) were rare. Coagulation tests
showed that increased partial thromboplastin time
(PTT) (69.8%) was more common than prothrombin
time (PT) (11.3%)
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Table 1. Baseline characteristics of the patients and the relationship with length of hospital stay

PR: Pulse rate, AST: Aspartate Aminotransferase, ALT: Alanine Aminotransferase, ALKP: Alkaline Phosphatase, PLT: Platelet ,
WBC: White blood cell, NLR: Neutrophil/Lymphocyte Ratio, LDH: Lactate Dehydrogenase, Alb: Albumin, ESR: Erythrocyte
Sedimentation Rate, CRP:C-Reactive protein, Cr: Creatinine, Hb: Hemoglobin, PTT: Partial Thromboplastin Time, PT: Proth-
rombin Time, CPK: Creatine Phosphokinase

IRR: incidence rate ratio, this factor shows the effect of each parameters on the length of hospital stay and is calculated for each unit
increase in quantitative variable.

IRR IRR
Factor Mean + SD P-value | Factor l;l/umber P-value
(95%CT) (%) (95%CI)
0.99 1.18
Age 58.4+13.0 0.035 Gender (male) 24 (45.3) 0.127
(0.98-1.00) (0.95-1.45)
1.00 0.78
PR 87.30+17.14 0.304 Diarrhea (no) 32 (61.5) 0.019
(0.99-1.01) (0.64-0.96)
1.01 0.98
0O28at 88.4+13.9 0.181 Fatigue(no) 20 (38.5) 0.830
(0.99-1.01) (0.79-1.21
1.00 Hemoptysis 0.73
AST(U/L) 46.6+53.5 0.444 45 (86.5) 0.024
(0.99-1.00) (no) (0.56-0.96)
1.00 1.05
ALT(U/L) 49.0+£55.0 0.128 LOA(no) 20 (38.5) 0.663
0.99-1.00) (0.85-1.29)
ALKP 1.00 1.01
192.5+137.5 0.133 AP(no) 49 (80.8( 0.940
(U/L) (0.99-1.00) (0.78-1.31)
1.00 0.98
PLT 307451.0+144599.5 0.132 CP(no) 40 (76.9) 0.890
(0.99-1.00) (0.77-1.25)
0.99 1.20
WBC 6801.9+£2394.5 0.306 Fever(no) 38 (73.1) 0.149
(0.99-1.00) (0.94-1.53)
0.97 0.81
NLR 3.96+2.73 0.214 Headache(no) 29 (55.8) 0.050
(0.94-1.01) (0.66-1.00)
LDH 1.00 0.93
515.2+#211.2 0.947 Confusion(no) 34 (65.4) 0.499
(U/L) (0.99-1.00) (0.75-1.15)
Alb 0.82 0.82
3.45+0.37 0.185 Dry Cough(no) 27 (51.9) 0.056
(g/dL) (0.61-1.10) (0.67-1.00)
1.00 Productive Cough 0.99
ESR (mm/h) 50.1+17.9 0.663 41 (78.8) 0.972
(0.99-1.01) (no) (0.78-1.28)
1.00 0.86
CRP (mg/L) 41.7+17.8 0.609 Dyspnea(no) 22 (42.3) 0.156
(0.99-1.01) (0.70-1.06)
1.02 B;[ly‘flgi"‘/A“h' 1.02
Cr (mg/dL) 1.95+2.15 0.458 ralgia 24 (46.2) 0.815
(0.97-1.06) (n0) (0.83-1.26)
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0.95 0.86

K (mEq/L) 4.41+0.64 0.523 Sore throat(no) 42 (80.8) 0.239
(0.80-1.12) (0.66-1.11)
1.00 1.11

Na (mEq/L) | 139.0+14.7 0.698 | HTN(no) 31 (59.6) 0.328
(0.99-1.01) (0.90-1.37)
0.99 1.25

Hb(g/dL) 12.78+1.66 0.888 Nausea(no) 40 (76.9) 0.087
(0.93-1.06) (0.97-1.62)
1.02 1.01

HCO3 25.1+5.8 0.208 | DM(no) 39 (75.0) 0.901
(0.99-1.04) (0.80-1.28)
1.01 . 0.89

PTT (sec) 21.3+2.9 0.662 ‘Ils,chem‘c heart 44 (84.6) 0.409
(0.97-1.05) isease(no) (0.68-1.17)
1.09 Transplantation 0.88

PT (sec) 11.1:0.9 0.163 48 (92.3) 0.512
(0.96-1.23) (no) (0.62-1.27)
0.99 . 0.95

CPK (U/L) 152.7+167.8 0.813 Pulmonary dis 46 (88.5) 0.738
(0.99-1.00) ease(no) (0.69-1.29
0.99

Urea (mg/dL) | 47.2+43.2 0.347
(0.99-1.00)

Clinical Outcomes

LOHS was significantly associated with clini-
cal symptoms. The absence of some clinical presen-
tations, including hemoptysis (IRR= 0.73, P-value=
0.02), diarrhea (IRR= 0.78, P-value= 0.01), headache
(IRR=0.81, P-value= 0.05) and dry cough (IRR=0.82,
P-value= 0.05) reduced the LOHS. Generally, we did
not find any significant relationship between the ab-
sence of underlying diseases and LOHS. Also, labora-
tory tests did not correlate with LOHS.

From the included patients 5 of them were de-
ceased (mortality risk= 9.4%). Older age was associ-
ated with higher mortality risk (Odds ratio=1.148,
95%CI=1.032-1.276). Decreased levels of oxygen
saturation (OR=0.848, 95%CI=0.733-0.982), plate-
let count (OR=0.999, 95%CI=0.999-1.000), cal-
cium (OR=0.087, 95%CI=0.010-0.788), albumin
(OR=0.036, 95%CI=0.002-0.655), as well as with an
increased level of neutrophil/lymphocyte ratio (NLR)
(OR=1.468, 95%CI=1.086-1.985), LDH (OR=1.004,
95%CI=1.000-1.007), and wurea (OR=1.023,
95%CI=1.006-1.039) were associated with higher

mortality risk. Figure 1 illustrates the distribution of
laboratory tests associated with higher mortality rates
among survived and expired patients. (Table 2).

Discussion

The present study has collected a comprehensive
data on the number of risk factors for death and longer
hospital stays, as well as demographic, clinical, and
laboratory characteristics of whom hospitalized as the
result of COVID-19 in Iran. Our study identified that
decreased level of oxygen saturation, PLT" count, cal-
cium, albumin, and increased neutrophil/lymphocyte
ratio (NLR), LDH, urea and old age were correlated
with higher mortality rates. Also, LOHS was signifi-
cantly associated with clinical manifestations such as
hemoptysis, diarrhea, headache and dry cough.

In the current study, mortality rate was calculated
as 9.4%, almost similar to a previous study[13]. Higher
fatality was observed in older age group (250 years old)
affected by the COVID-19, consistent with those in

previous reports[14, 15]. Similar to our result Zhou
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Table 2. Relationship between demographic factor and laboratory tests and mortality rates

SBP: Systolic Blood Pressure, DBP: Diastolic Blood Pressure, PR: Pulse rate, AST: Aspartate Aminotransferase, ALT: Alanine
Aminotransferase, ALKP: Alkaline Phosphatase, PLT: Platelet , WBC: White blood cell, PMN: Polymorphonuclear Neutrophil,
NLR: Neutrophil/Lymphocyte Ratio, TG: Triglyceride, Chol: Cholesterol, LDH: Lactate Dehydrogenase, Alb: Albumin, ESR: Ery-
throcyte Sedimentation Rate, CRP:C-Reactive protein, Cr: Creatinine, Hb: Hemoglobin, HbA1C: HemoglobinA1C, PTT: Partial

Thromboplastin Time, PT: Prothrombin Time, CPK: Creatine Phosphokinase

Factor Survived Expired P-value | Oddsratio |95% CI
Median | IQR Median | IQR

Age 55.5 49.6-63.5 74.0 68.5-86.0 0.011 1.148 1.032-1.276
SBP (mmHg) 110.0 100.0-110.0 102.5 100.0-105.0 0.428 0.954 0.851-1.071
DBP (mmHg) 70 60-77 65 60-85 0.656 1.023 0.926-1.130
PR (per minute) | 87.00 77.00-97.00 86.00 69.75-100.75 0.943 1.002 0.946-1.061
T (centigrade) 36.9 36.6-37.2 36.3 36.2-38.7 0.640 1.272 0.463-3.491
02 saturation 91.5 88.0-95.0 83.0 34.5-89.0 0.027 0.848 0.733-0.982
AST (U/L) 34..0 22.0-53.0 45.0 28.0-71.0 0.415 1.004 0.994-1.014
ALT (U/L) 32.0 20.0-53.0 47.5 21.7-56.7 0.642 1.003 0.991-1.014
ALKP (U/L) 164.0 118.0-220.0 133.0 114.0-133.0 0.598 1.001 0.996-1.007
PLT 297500 | 222250-409250 | 170000 128000-234500 | 0.014 0.999 0.999-1.000
WBC 6300 5225-8100 8300 6300-9700 0.199 1.000 0.999-1.000
NLR 2.6 1.6-5.2 8.8 5.2-8.8 0.013 1.468 1.086-1.985
TG (mg/dL) 145.5 111.2-180.0 72.5 67.0-72.5 0.144 0.963 0.916-1.013
Chol (mg/dL) 128.5 107.5-152.5 87.5 67.0-87.5 0.156 0.970 0.931-1.011
Ca (mEq/L) 8.7 8.3-9.3 8.0 7.6-8.4 0.030 0.087 0.010-0.788
LDH (U/L) 469.5 361.2-612.7 613.0 343.0-1223.5 0.026 1.004 1.000-1.007
HbA1C 5.8 5.5-6.4 7.8 6.8-7.8 0.103 1.858 0.881-3.918
Alb (g/dL) 3.6 3.3-3.7 3.1 2.6-3.2 0.025 0.036 0.002-0.655
ESR (mm/h) 47.0 36.5-66.7 57.0 45.0-57.0 0.643 1.017 0.946-1.094
CRP (mg/L) 44.5 27.7-52.2 55.0 44.3-64.0 0.166 1.055 0.978-1.138
Cr (mg/dL) 1.18 1.00-1.38 1.36 1.04-5.60 0.194 1.206 0.909-1.599
K (mEq/L) 4.40 4.05-4.80 4.00 3.45-4.90 0.361 0.474 0.096-2.352
Hb (g/dL) 13.0 12.0-14.0 12.1 10.5-13.1 0.184 0.722 0.447-1.167
PCO2 (mmHg) |44 37-49 44 24-53 0.461 0.968 0.887-1.056
HCO3 26.0 21.9-29.0 27.0 16.4-29.8 0.586 0.958 0.821-1.118
PTT (sec) 20 20-22 24 20-24 0.152 1.239 0.924-1.661
PT (sec) 10.95 10.40-11.50 11.70 11.20-11.70 0.289 1.880 0.586-6.035
CPK (U/L) 79.0 59.7-134.0 206.5 79.2-459.0 0.184 1.003 0.999-1.007
Urea (mg/dL) 29.0 25.0-41.5 125.5 33.2-208.0 0.008 1.023 1.006-1.039
Na (mEq/L) 141.0 138.7-143.0 140.0 138.0-142.0 0.501 0.989 0.958-1.021
Mg (mEq/L) 1.9 1.6-2.4 2.1 1.2-3.1 0.647 1.366 0.359-5.194
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et al. demonstrated that increased age was associated
with more deaths in patients with COVID-19[10]. A
possible cause of higher mortality in this age group is
that the majority of elderly have chronic underlying
diseases with mitigated immune respond toward vari-
ous pathogens.

Concerning the laboratory findings, the abso-
lute count of platelet was reduced in 11.3% patients,
whereas, increased partial thromboplastin time (PTT)
was more common than prothrombin time (PT). In
contrast with these findings, Mi Xiong e# a/. showed
no significant difference in PLT and PTT values in
comparison to normal range in SARS-CoV-2 infec-
tion[16]. The prolonged PTT in viral infections can
be explained by the induced dysfunction of endothe-
lial cells resulting in thrombin generation and fi-
brinolysis shutdown and this situation may predispose
patients to a disseminated intravascular coagulation
[17, 18]. Furthermore, we reported the association
between higher mortality rates and decreased platelet
count, which is similar to a study by Akca et al, that
reported thrombocytopenia as a predictive factor for
death. They also showed that the differences of PLT
count varied in survivors and non-survivor in critically
ill patients who were admitted to intensive care unit
(ICU)[19].

Consistent with prior findings[11, 20], increased
neutrophil/lymphocyte ratioNLR) had a relation-
ship with higher mortality rates. Increased NLR may
be due to cytokine storm, series of immune responses,
and peripheral white blood cell changes in the setting
of SARS-CoV2 infection giving rise to a more critical
condition.

Additionally, our result revealed a correlation
between higher mortality rates and increased level
of LDH. Similar to our findings, Han e# a/. showed
that LDH was a powerful predictive factor for lung
injury and severe COVID-19 cases[21]. The afore-
mentioned finding might be due to the positive asso-
ciation between LDH and CRP which was observed
in severe SARS-CoV-2 cases[22]. Moreover, el-
evated levels of LDH leads to activation of immune-
suppressive cells, such as macrophages and dendritic
cells (DCs), as well as inhibition of cytotoxic cells,
such as natural killer (NK) cells and cytotoxic T-
lymphocytes (CTLs)[23], resulting in a more critical
situation.

The current study revealed that hypocalcemia was
a critical risk factor for COVID-19 mortality. Previous
studies have identified that patients with hypocalcemia
were more susceptible to death, during sepsis or other
medical conditions[24, 25]. Likewise, an elevated level
of serum urea could increase mortality in the present
study. Xiang ez al. observed that serum urea in severe
COVID-19 patients was significantly higher than
those in mild conditions[26].

Additionally, 67% of our patients had underlying
diseases. Findings from previous studies[27] showed
that hypertension and diabetes were the most common
underlying diseases among COVID-19 subjects. The
possible reason could be the increased expression of
angiotensin-converting enzyme 2 (ACE2) in patients
with type 1 or type 2 diabetes and hypertension, who
are treated with ACE inhibitors and angiotensin II
type-I receptor blockers (ARBs). As a result, the in-
creased expression of ACE2 would facilitate the de-
velopment of COVID-19 infection[28, 29]. Moreo-
ver, the most notable factor related to the mortality
rate was hypoalbuminemia, according to our results.
In a similar way, many researches noticed that lower
albumin level could increase the mortality rate[30, 31].
This may be due to the fact that albumin production
downregulates the expression of the ACE2 recep-
tors[32], which is the primary receptor for the SARS-
CoV-2 virus.

In terms of clinical presentations, dry cough and
dyspnea were the most common symptoms, while
hemoptysis, and productive cough were rare presenta-
tions. This may be due to viral tropism in COVID-19
infection similar to that of SARS-CoV and MERS-
CoV[33, 34]. This presentation is observed as the
consequence of diffuse alveolar damage with hyaline
membrane formation, alveolar wall inflammation, and
desquamation of pneumocytes[34].

Turning to the strengths and limitations of this
study, to the best of our knowledge, this is the first re-
port to explore the risk factors, laboratory findings and
clinical manifestations among COVID-19 patients
in the Iranian population. A number of limitations
could be mentioned. First is the small sample size,
which might affect the observed correlations. Second,
the retrospective nature of this study makes it hard to
consider definite causality between the risk factors and
outcome.



COVID-19 and mortality

Conclusion

The COVID-19 infection, initially reported
in Wuhan, China, has been declared a global health
emergency. Presence of diarrhea, hemoptysis, head-
ache and dry cough were potential risk factors for a
longer hospital stay in our patients. Decreased levels
of O, saturation, platelet count, calcium, and albumin
could accompany higher mortality rates. However, in-
creased neutrophil/lymphocyte ratio (NLR), LDH,
urea, and old age were associated with higher mortal-
ity rates among patients.
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