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  ABSTRACT 

Covid-19 patients have coagulation complications resulting in poor prognosis. Therefore, this 

study aimed to investigate the prevalence of coagulation disorders in patients with Covid-19 

admitted to Shahid Sadoughi Hospital in Yazd. This study was a cross-sectional study that all 

patients admitted with a diagnosis of Covid-19 from the beginning of February 2020 to the end of 

April 2020 were examined for the frequency of coagulation dysfunctions. A total of 441 patients 

with Covid-19 were included in the study with a mean age of 55.4 years that 47.8 %, 25.6 % and 

6.8 % had impaired Prothrombin Time (PT), Partial Thromboplastin Time (PTT) and International 

Normalized Ratio (INR), respectively.  
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INTRODUCTION 

In late December 2019, an outbreak of 

mysterious disease known as 2019 novel 

coronavirus disease (COVID-19) occurred 

in Wuhan, Hubei, China and quickly 

became a worldwide epidemic. [1] SARS‐

CoV‐ 2 is single-stranded RNA beta-
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coronavirus, positive-sense and enveloped 

viruse [2]. In the early stages of infection, 

clinical characteristics is associated with 

nonspecific symptoms such as fatigue, 

fever and dry cough [3]. The most common 

clinical manifestation of COVID-19 

patients include fever, cough, Fatigue, 

dyspnea [4]. World Health Organization 

reported that more than 188 million people 

infected by covid-19 and more than 4 

million have died by July 15th, 2021 [5]. 

Previous studies showed that SARS-CoV-1 

and MERS-CoV infections caused 

coagulation disorders and hematologic 

manifestations [6]. COVID-19 can make 

patients more susceptible to venous and 

arterial thrombotic disease due to excessive 

inflammation, endothelial dysfunction and 

platelet activation [7]. Previous studies 

reported that abnormal coagulation 

parameters and coagulopathy as the most 

important biomarkers for poor prognosis in 

patients with COVID19 [8-10]. The 

purpose of this study was to evaluate the 

prevalence of coagulation dysfunction in 

covid-19 patients in Yazd. 

MATERIALS AND METHODS 

We studied 441 consecutive patients with 

RT-PCR confirmed COVID-19 admitted to 

Shahid Sadoughi Hospital, being the first 

referral center of COVID-19 in Yazd 

Province, from February to March 2020. 

Diagnosis of COVID-19 was made 

according to the Real-time PCR. Patients 

underwent routine drug therapy for covid-

19. The samples for coagulation tests were 

collected from patients at hospital 

admission. The coagulation parameters 

include the Prothrombin Time (PT), 

activated Partial Thromboplastin Time 

(aPTT) and International Normalized Ratio 

(INR) values which were measured using 

Coatron M2 coagulation analyzer (TECO 

Medical Instruments, Germany). Written 

informed consent was obtained from every 

participant.  

Statistical methods 

Statistical analysis was performed using 

SPSS statistical software package version 

22 (SPSS Inc., Chicago, USA). Categorical 

variables were compared using χ 2 test, and 

quantitative variables were compared using 

student’s t-test and ANOVA. Univariate 

analyses and multivariate analyses were 

performed.  The quantitative data were 

presented as mean ± Standard Deviation 

(SD) and p value <0.05 was considered 

statistically significant. 

Ethics approval 

The ethics committee of Shahid Sadoughi 

University of Medical Sciences approved 

the study (Ethics code: 

IR.SSU.REC.1400.141) and the study was 
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in accordance with the principles of the 

declaration of Helsinki II. 

RESULTS 

A total of the 441 hospitalized SARS-Cov-

2 patients consisted of 220 males and 221 

females with median age of 55.4 ±2.9 

(range18-98 years) and 131 (27.9 %) were 

died in the hospital. The laboratory findings 

are also shown in Table 2. The most 

common coagulation finding was 

prolonged prothrombin time. As shown in 

Table 3 there was statistically significant 

relationship between coagulation 

parameters (PT, PTT and INR) and age and 

these abnormal coagulation parameters 

were more in older patients. As shown in 

Table 4 there was statistically significant 

relationship between coagulation 

parameters (PT, PTT and INR) and gender 

and these abnormal coagulation parameters 

were more common in men.  

 

 

 

  Table 1. Demographic characteristics of the participants 

Gender male 220 (49.9 %) 

female 221 (50.1 %) 

Severity of disease Mild 180 (40.8 %) 

Moderate 81 (18.4 %) 

severe 180 (40.8 %) 

Mortality survivors 310 (70.3 %) 

non-survivors 131 (29.7) 

 

 

Table2. Laboratory findings on admission of COVID-19 patients 

Parameters Frequency (%) 

PT (s; normal range 9.00-

13.00) 

Increased 

230 (52.2) 

211 (47.8) 

APTT (s; normal range 

20.00-40.00) 

Increased 

328 (74.4) 

113 (25.6) 

INR (normal range 0.70-

1.30) 

Increased 

411 (93.2) 

30 (6.8) 
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Table3. Laboratory findings on admission and age of COVID-19 patients 

Parameters Age(Mean±SD) 

 

 

p-value  
 

PT (s; normal range 

9.00-13.00) 

 

Increased 

 
47.14±20.13 

 

0.011 

 

 
 

64.49±17.77 

APTT (s; normal 

range 20.00-40.00) 

 

Increased 

 

51.95±20.63 
 

0.002 

  

65.60±18.27 

INR (normal range 

0.70-1.30) 

 

Increased 

 

54.41±20.64 
 

0.035 

  

69.63±19.60 

 

 

 

Table4. Laboratory findings on admission and gender of COVID-19 patients 

Parameters Male 

 

Female p-value  
 

PT (s; normal range 

9.00-13.00) 

 

Increased 

 
102 

 

128 
 

0.022 

 

 
 

118 

 

93 

APTT (s; normal 

range 20.00-40.00) 

 

Increased 

 

154 

 

174 
 

0.049 

  

66 

 

47 

INR (normal range 

0.70-1.30) 

 

Increased 

 

198 

 

213 
 

0.013 
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The results of the study showed that there 

was a significant relationship between all 

three coagulation markers and disease 

severity (Table5). 

DISCUSSION 

This study investigated of coagulation 

dysfunction in patients with Covid-19 and 

its relationship with disease severity, 

gender and age. The results of this study 

showed that the mortality rate of Covid-19 

in hospitalized patients was 27.9 %. A 

study by Martínez et al. reported that the 

mortality rate of hospitalized patients was 

30.1 % [11]. In the Wang et al. study 

mortality rate of hospitalized patients was 

38.9 % [12]. In a study conducted by 

Nasrollahzadeh et al. in Tehran, the 

mortality rate of hospitalized patients was 

reported to be 21.9 % [13]. 

In our study, patients with prolonged PT, 

PTT, and INR had higher mortality rates. 

Long et al. reported in their study that PT 

and D-dimer levels were increased in a 

high percentage of patients who died. 

They concluded that coagulation 

dysfunctions were more common in 

severe patients and D-dimer and PT can be 

used as significant indicators in prognosis 

of COVID-19 patients [14]. 

Findings from the research of Luo et al. 

showed that PT and INR levels were 

significantly higher in dead Covid-19 

patients than in the survived Covid-19 

patients, whereas in contrast to our study, 

the PTT levels were higher in the survived 

patients. They also showed that PT levels 

in patients with Covid-19 can 

independently predict mortality in patients 

[15].  

In the Tang et al. study, overall mortality 

was 11.5 %, which was found significantly 

higher D-dimer levels and longer levels of 

Fibrin Degradation Product (FDP), PT, 

and PTT in dead patients compared with 

survivors at admission [16]. 

Baranovskii et al. revealed that PT was 

significantly longer in patients who 

transferred to the ICU compared with 

stable patients admitted to the ward, while 

there was no statistically significant 

difference in fibrinogen and INR at 

admission among COVID-19 patients who 

transferred to the ICU and stable COVID-

19 patients [17]. 
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Table5. Laboratory findings on admission and severity of COVID-19 patients 

Parameters Mild 

 

Moderate Severe p-value  

 

PT (s; normal 

range 9.00-13.00) 

 

Increased 

 
160 

 

66 

 

102 

 

 

0<001 
 

20 

 

15 

 

78 

APTT (s; normal 

range 20.00-

40.00) 

 

Increased 

 

160 

 

66 

 

102 

 

 

 

0<001  

20 

 

15 

 

78 

INR (normal 

range 0.70-1.30) 

 

Increased 

 

180 

 

79 

 

152 

 

 

0<001 
 

0 

 

2 

 

28 

 

 

In two different studies by Huang and 

Tang, contrary to our study, reported that 

the aPTT in severe and stable COVID-19 

patients was similar and had no significant 

association with disease severity or 

mortality [16,18]. A study by Chen et al. 

showed that aPTT was normal in most 

patients with COVID-19, and that only 6 % 

of patients develop prolonged aPTT [19]. 

In a systematic review and meta‐analysis 

Lin and colleagues reported that the 

coagulation dysfunction (high d‐dimer, low 

platelet and fibrinogen upon admission) is 

closely related to the severity of COVID‐19 

patients and may serve as risk factor for 

increased severity of the disease [20]. 

The cause of these coagulation disorders, 

especially in critically ill patients, is that by 

the entry of SARS-CoV-2 through the 

Angiotensin 2 Converting receptor (ACE2) 

into the surface of mucosal epithelial cells, 

its Pathogen-related Molecular Pattern 

(PAMP). The system is quickly recognized 

by the immune system, and the immune 

response is activated to clear the virus. 

However, an overactive immune response 
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can trigger a cytokine storm. As a result, 

cytokine storms damage vascular 

endothelium, activate the coagulation 

system, and inhibit fibrinolytic and 

anticoagulant systems. Excessive 

thrombosis in the vascular system leads to 

Diffuse Intravascular Coagulation (DIC) 

and ultimately to microcirculation 

dysfunction and multiple organ dysfunction 

syndrome. 

 

CONCLUSION 

Coagulation dysfunction were more 

common in older patients, males and 

critically ill patients. Therefore, 

coagulation parameters (PT, PTT and INR) 

can be used to determine the prognosis of 

patients. 
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