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asymptomatic and mild disease to life‑threatening 
conditions and death.[1,2] Since the disease outbreak, 
many studies have focused on COVID‑associated 
coagulopathy and its prognostic significance in disease 

Background: The coronavirus disease 2019  (COVID‑19) presents various phenotypes from asymptomatic involvement to 
death. Disseminated intravascular coagulopathy  (DIC) is among the poor prognostic complications frequently observed in 
critical illness. To improve mortality, a timely diagnosis of DIC is essential. The International Society on Thrombosis and 
Hemostasis (ISTH) introduced a scoring system to detect overt DIC (score ≥5) and another category called sepsis‑induced 
coagulopathy  (SIC) to identify the initial stages of DIC (score ≥4). This study aimed to determine whether clinicians used 
these scoring systems while assessing COVID‑19 patients and the role of relevant biomarkers in disease severity and outcome. 
Materials and Methods: An exhaustive search was performed according to Preferred Reporting Items for Systematic Reviews 
and Meta‑Analyses, using Medline, Embase, Cochrane, CINAHL, and PubMed until August 2020. Studies considering disease 
severity or outcome with at least two relevant biomarkers were included. For all studies, the definite, maximum, and minimum 
ISTH/SIC scores were calculated. Results: A total of 37 papers and 12,463 cases were reviewed. Studies considering ISTH/SIC 
criteria to detect DIC suggested a higher rate of ISTH ≥5 and SIC ≥4 in severe cases and nonsurvivors compared with nonsevere 
cases and survivors. The calculated ISTH scores were dominantly higher in severe infections and nonsurvivors. Elevated D‑dimer 
was the most consistent abnormality on admission. Conclusion: Higher ISTH and SIC scores positively correlate with disease 
severity and death. In addition, more patients with severe disease and nonsurvivors met the ISTH and SIC scores for DIC. 
Given the high prevalence of coagulopathy in COVID‑19 infection, dynamic monitoring of relevant biomarkers in the form of 
ISTH and SIC scoring systems is of great importance to timely detect DIC in suspicious patients.
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INTRODUCTION

The novel coronavirus disease 2019  (COVID‑19) 
presents with various features ranging from 
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severity and mortality rate.[3,4] Accumulated data revealed 
that in COVID‑19 infection, the excessive inflammatory 
response, platelet aggregation, endothelial injury, and 
stasis cause systemic arterial, venous and capillary 
thrombosis. This results in laboratory changes such as 
lymphopenia, elevated lactate dehydrogenase, marked 
D‑dimer, increased C‑reactive protein, mild prothrombin 
time  (PT) prolongation, and mild thrombocytopenia. 
Clinical manifestations include deep vein thrombosis, 
pulmonary embolism, disseminated intravascular 
coagulopathy  (DIC), myocardial ischemia, acute kidney 
injury, acute mesenteric ischemia, and brain stroke.[5,6] 
DIC is one of the most poor‑prognostic complications 
identified in COVID‑19 patients. In a retrospective review 
of 183 COVID‑19 cases, DIC appeared in over two‑third of 
nonsurvivors and <1% of survivors, indicating a prognostic 
value of DIC in disease severity and outcome.[4]

Like other underlying etiologies, COVID‑associated DIC 
is caused by dysregulation of the delicately balanced 
coagulation and fibrinolysis system, which leads to 
consumptive coagulopathy and presents with widespread 
clotting and concomitant bleeding.[7‑10] However, unlike 
the classic pattern, COVID‑associated DIC predominantly 
features thromboembolism rather than hyperfibrinolysis, 
resulting in adverse thromboembolic outcomes such as 
hypoperfusion and multi‑organ damage.[10‑12] It has been 
proposed that the early recognition and management of DIC 
in COVID‑19 patients plays a fundamental role in reducing 
the death toll.[10]

There is no single biomarker of high certainty for the 
diagnosis of DIC. However, a combination of biomarkers 
changes, especially when repeated in a patient with 
clinical suspicion of DIC, can be used as a diagnostic 
tool with acceptable certainty. In 2001, the International 
Society on Thrombosis and Hemostasis  (ISTH) launched 
a laboratory‑based scoring system using platelet count, 
D‑Dimer or fibrin degradation products  (FDP), PT, and 
fibrinogen for diagnosis of DIC, with a score  ≥5 being 
indicative of overt DIC.[11] To more accurately identify 
septic patients who were inclined to DIC, sepsis‑induced 
coagulopathy (SIC) scoring system was introduced in 2017. 
It evaluates patients based on Sequential Organ Failure 
Assessment  (SOFA) score; an indicator of four organs’ 
function (respiratory, cardiovascular, hepatic, and renal); 
together with platelet count and international normalized 
ratio (INR) and suggests that patients with SIC score ≥4 are 
at an increased chance of developing overt DIC.[13]

Regarding the fact that DIC is a dynamic process,[14] regular 
monitoring of pertinent biomarkers in the disease course 
is pivotal to detect DIC in optimum time for planning 
treatments.[15] Previous reports of patients who died of an 

aggravated COVID‑19 infection highlighted a noticeable rise 
in PT and D‑dimer levels and a decrease in fibrinogen level 
in days 10–14 of disease onset.[4] Besides, the administration 
of anticoagulants in the initial stages of DIC (SIC ≥4) has 
offered significantly improved outcomes and mortality in 
COVID‑19 patients, according to prior studies.[10]

Given the crucial role of diagnosis and treatment of 
DIC in preventing drastic complications and declining 
mortality,[10,16,17] the present systematic review aimed to 
explore whether clinicians considered ISTH/SIC criteria 
a valid scoring system for DIC detection and the value of 
these scores in predicting disease severity and mortality.

MATERIALS AND METHODS

Search strateg
A systematic literature search was conducted to assess the 
diagnostic value of ISTH criteria in patients with COVID‑19, 
using Medline, Embase, Cochrane, and Cochrane Database of 
Systematic Reviews via Ovid, CINAHL through Ebsco, and 
PubMed until August 2020. Relevant articles were captured 
applying MeSH terms “ISTH,” “coagulopathy,” “DIC,” 
and “D‑dimer” and “prothrombin time” and then added to 
the terms “COVID” OR “coronavirus” OR “SARS‑Cov‑2,” 
including possible adjacencies adjusted consistently for 
various databases. All studies were having the reports 
of relevant coagulation biomarkers  (platelet count, 
D‑dimer/FDP, PT/INR, Fibrinogen, and SOFA score) with 
regard to survival outcomes (survivors/nonsurvivors) and 
disease severity (severe/nonsevere disease) were included. 
The exclusion criteria were as follows: 1 ‑ studies reporting 
<2 relevant coagulation biomarkers, 2 ‑ case reports, reviews, 
conference abstracts, and studies published in a language 
other than English, 3  ‑  studies conducted on children, 
pregnant population or patients with certain underlying 
conditions (chronic kidney disease, cardiovascular disease, 
respiratory disorders, etc.). Relevant abstracts and those 
needing further investigation were considered for full‑text 
review, and eligible studies were included for data 
extraction. We also screened reference lists from included 
full‑text articles. Publication review, screening, and data 
extraction were done by two investigators (HF and BRS) 
independently, and disagreements were discussed with 
the third author (MS).

To address the research question data regarding authors, 
year, study design, sample size, platelet count, D‑dimer, 
FDP, PT, INR, fibrinogen, SOFA score, and the reports 
on ISTH/SIC, scores were extracted and arranged 
into a Microsoft Excel spreadsheet. Enrolled papers 
were categorized into two main groups based on 
disease severity  (severe vs. nonsevere) and survival 
outcome (survivors vs. nonsurvivors). In terms of disease 
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severity, in studies classifying patients into three or four 
groups (mild/moderate/severe/critical), data were manually 
integrated, considering mild to moderate involvement as 
nonsevere and severe to critical involvement as severe. 
Intensive care unit (ICU) admission was also accounted for 
a severe illness in contrast to non‑ICU admission. Then, to 
further evaluate the role of ISTH and SIC in COVID‑19 in 
studies not reporting these scores, the definite, maximum, 
and minimum ISTH and SIC scores were calculated. In 
studies having all relevant lab data, the definite ISTH 
and SIC scores were measured and reported. In studies 
with missing data, the minimum and maximum scores of 
ISTH  (Min‑ISTH and Max‑ISTH) and SIC  (Min‑SIC and 
Max‑SIC) were calculated considering the highest and the 
lowest possible points for the undocumented markers. The 
quality of the studies was evaluated using the Newcastle 
Ottawa Scale assessment form.[18]

Description of the method used for calculating the definite, 
minimum, and maximum scores of International Society 
on Thrombosis and Hemostasis and sepsis‑induced 
coagulopathy
The distribution of points in the ISTH and SIC scoring 
systems is shown in Table  1. In studies with complete 
data for calculating ISTH and SIC, we reported the 
definite score by adding available points. We calculated 
the minimum and maximum scores by considering the 
lowest (0) and the highest possible points for the absent 
data in studies with missing data. For instance, in a 
study by He et  al.,[19] the reported markers in severely 
ill patients were D‑dimer  =  9.89 μg/mL  (reference 
range = 0–0.55), PT = 13 sec (reference range = 9–13 s), and 
fibrinogen = 3.3 g/L (reference range = 2–4) and the absent 
marker was platelet count. We summed the available 
points to calculate the min‑ISTH: D‑dimer  >4  times 
ULN  =  3 points, PT  <3 s prolongation  =  0 point, 
fibrinogen  >1 = 0 point, and the Min‑ISTH of 3 was 
obtained. To calculate the Max‑ISTH, we considered 
the highest possible point for the absent marker 
(platelet <100,000 = 2 points) and added it to the minimum 
score  (3); thus, the max‑ISTH of 5 was achieved. We 
followed the same instruction for measuring the 
minimum and maximum SIC scores.

RESULTS

A comprehensive search yielded 842 studies. After title 
and abstract screening and excluding duplicates (n = 739), 
103 articles were selected for full‑text screening. Of these, 
37 were included in the review, following the exclusion of 
irrelevant articles. We also found 14 studies using backward 
citation searching (checking reference lists). Figure 1 shows 
the Preferred Reporting Items for Systematic Reviews and 
Meta‑Analyses flowchart for the article selection process.[20]

A total number of 37 papers, including 12,463  cases of 
COVID‑19, were systematically reviewed. All articles were 
published in 2020, among which 20 reported data about 
disease severity and 17 about disease outcome. Nearly all 
of the selected papers had a retrospective design, and most 
of them were assessed as high quality.

Out of 37 selected studies, only six used the ISTH/SIC scoring 
systems to detect DIC in COVID‑19 infection [Table 2].[4,10,21‑24] 
The findings confirmed that the incidence of overt DIC was 
notably higher in critically ill patients and those who died. 
Data for calculating the definite score were complete only 
in five studies for ISTH,[21‑25] which showed no difference 
between groups in three studies (the score of 0 for severe 
and nonsevere/survivors and nonsurvivors) [Table 3].

Table 4 describes the data related to the first group of studies 
that compares severe and nonsevere COVID‑19 cases (n = 20). 
The total number of severe cases was 3,359, and nonsevere 
cases were 4469 patients. Regarding the components of the 
ISTH scoring system, the platelet count was reported in 
12 out of 20 studies,[1,21,22,25‑33] all of which were within the 
normal range but with lower values in the severe compared 
to the nonsevere group in nine studies. Only five studies 
noted FDP levels, with marked elevation in severe versus 
nonsevere illness.[19,22,34‑36] When looking at SIC scoring 
system components, five studies recorded INR,[21,34‑37] 
and only two studies reported the SOFA score,[27,29] with 
remarkably higher scores in severe involvement. According 

Table 1: International Society on Thrombosis and 
hemostasis and sepsis‑induced coagulopathy scoring 
systems for disseminated intravascular coagulopathy 
diagnosis
Items ISTH SIC Points
Platelet count 
(×109/L)

≥100 ≥150 0
50‑100 100‑150 1
<50 <100 2

D‑Dimer elevation or 
FDP elevation  (mg/L)

<2  times ULN ‑ 0
2‑4  times ULN ‑ 2
>4  times ULN ‑ 3
<10 ‑ 0
10‑25 ‑ 2
>25 ‑ 3

PT prolongation  (s)/
INR increase

<3 <1.2 0
3‑6 1.2‑1.4 1
≥3 ≥1.4 2

Fibrinogen  (g/L) >1 ‑ 0
<1 ‑ 1

SOFA score ‑ 0 0
‑ 1 1
‑ ≥2 2

Overt DIC: ISTH score ≥5, early stages of DIC: SIC score ≥4. DIC=Disseminated 
intravascular coagulopathy; ISTH=International Society on Thrombosis and 
hemostasis; SIC=Sepsis‑induced coagulopathy; FDP=Fibrin degradation products; 
PT=Prothrombin time; INR=International normalized ratio; SOFA=Sequential organ 
failure assessment
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to Liu et al., the SOFA score in moderate, severe, and critical 
COVID‑19 infection was 0, 1, and 5, respectively.[29] In 
another study by Li et al., the mean SOFA score was 4.3 ± 2.5 
in severe cases versus 2.5 ± 2.3 in nonsevere.[27]

Table 5 displays the minimum and maximum ISTH and SIC 
scores calculated by the authors in severe and nonsevere 

COVID‑19 cases. In none of the included papers, Min‑ISTH 
met the threshold either for overt DIC (ISTH ≥5) or early 
stages of DIC (SIC ≥4), while Max‑ISTH reached the cutoff 
for overt DIC in five studies[19,34‑36,38] in four of which only 
among the severe group and in one study in both groups. 
Except for six,[30‑32,34,39,40] the rest 11 studies showed higher 
ISTH scores in severe than in nonsevere cases. SIC ≥4 was 
not met in any of the Min‑ISTHs.

Table 6 demonstrates the comparison of the ISTH and SIC 
scoring systems components between COVID‑19 survivors 
and nonsurvivors (n = 17). The total number of patients who 
died due to COVID‑19 and who recovered were 1280 and 
3355, respectively. The lowest reported platelet count was 
90,500  in nonsurvivors,[44] which reached the introduced 
platelet threshold for escalating the score in both ISTH 
and SIC  (1 and 2 points, respectively). Fibrinogen level 

Table 3: The calculated definite scores of International 
Society on Thrombosis and hemostasis in coronavirus 
disease 2019 cases
Author Nonsevere Severe Survivors Nonsurvivors
Bao et  al.[21] 0 0 ‑ ‑

Liao et  al.[22] 0 3 ‑ ‑

Liu et  al.[23] ‑ ‑ 2 3

Martin‑Rojas et  al.[24] ‑ ‑ 0 0

White et al.[25] 0 0 ‑ ‑

Table 2: The reported incidence of overt disseminated intravascular coagulopathy and early stages of disseminated 
intravascular coagulopathy
Author ISTH score ≥5 incidence SIC score ≥4 incidence
Bao et  al.[21] 6.1% in severe cases versus 0% in nonsevere cases ‑

Liao et  al.[22] 15% in severe cases ‑

Liu et  al.[23] 57.1% in nonsurvivors versus 1.8% in survivors ‑

Martin‑Rojas et  al.[24] 22.2% in nonsurvivors versus 3.7% in survivors ‑

Tang et  al.[4] 71.6% in nonsurvivors versus 0.6% in survivors ‑

Tang et al.[10] ‑ 41% in nonsurvivors vs 13.3% in survivors
ISTH=International Society on Thrombosis and Hemostasis; SIC=Sepsis‑induced coagulopathy

Figure 1: Preferred Reporting Items for Systematic Reviews and Meta‑Analyses flow diagram
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was only reported in three studies, which was 5 vs. 4.9,[23] 
5.75 ± 1.83 vs. 5.26 ± 2.26,[24] and 4.51 vs. 5.16[4] in survivors 
and nonsurvivors, respectively. As for the SIC parameters, 
data on SOFA scores were present in six studies, all of 
which highlighted higher scores in the deceased versus 
the recovered.[23,44,49,51,52,53] Only two studies provided data 
on INR, which were higher among COVID‑19 patients who 
failed to survive.[24,43]

Table 7 reflects the calculated minimum and maximum ISTH 
and SIC scores in COVID‑19 survivors and nonsurvivors. 
The highest Min‑ISTH was 4, which was obtained among 
nonsurvivors in two studies.[10,44] ISTH  ≥5 appeared in 
Max‑ISTH for the nonsurvivors of four studies,[10,44,45,47] 
and SIC ≥4 was only fulfilled in Min‑ISTH of one study for 
nonsurvivors.[44] In 80% of the calculated ISTH scores, the 
score was higher among the deceased, mainly as a result of 
a sharper rise in D‑dimer level in this population.

DISCUSSION

Considering the poor prognosis of DIC, there is little 
doubt that DIC’s diagnosis and risk classification plays 
a pivotal role in the triage, prognosis, and management 
of COVID‑19  patients, especially in critical cases. ISTH 
proposes applicable, highly valid, and laboratory‑based 
scoring systems for identifying patients with overt DIC 
and septic patients inclined to DIC regardless of their 
clinical symptoms.[54,55] This systematic review revealed 

that although many studies did not systematically evaluate 
ISTH parameters in COVID‑19 patients, based on available 
data, patients with higher ISTH/SIC scores had a higher 
likelihood of disease severity, death, and the need for 
special treatment strategies such as ICU admission and 
mechanical ventilation. Additionally, it was shown that 
when calculating the maximum scores for missing ISTH 
parameters in COVID‑19 patients enrolled in the reviewed 
studies, patients with more severe disease and nonsurvivors 
received higher scores compared to patients with the 
nonsevere disease and those who survived, which signified 
the importance of timely and precise DIC risk stratification 
to adjust treatment and achieve better outcomes.

Only a few studies among the reviewed articles have 
reported ISTH scores or systematically assessed all 
biomarkers required for calculating ISTH and SIC scores 
among patients with moderate, severe, and critical 
COVID‑19. However, these few studies confirmed that the 
DIC scoring system is a strong independent predictor of 
a fatal outcome in COVID‑19 patients. Tang et al. research 
has revealed that 71.4% of nonsurvivor COVID‑19 patients 
fulfilled the ISTH criteria for overt DIC  (≥5 points), 
compared with only 0.6% survivors.[4] Moreover, in another 
study by Tang et al., in severely ill patients with SIC ≥ 4, 
those who received heparin had a significantly lower 28‑day 
mortality rate compared with those who did not (40% vs. 
64.2%, P = 0.029). It appears that anticoagulant treatment in 
this population might postpone or even reverse the harmful 

Table 5: The calculated minimum and maximum scores of International Society on Thrombosis and Hemostasis and 
sepsis‑induced coagulopathy in severe and nonsevere coronavirus disease 2019 cases
Author/study design Minimum‑ISTH Maximum‑ISTH Minimum‑SIC Maximum‑SIC

Nonsevere Severe Nonsevere Severe Nonsevere Severe Nonsevere Severe
Bao et  al.[21]/prospective cohort ‑ ‑ ‑ ‑ 0 1 2 3

Gao et  al.[39]/retrospective cohort 0 0 2 2 0 0 6 6

Han et  al.[34]/retrospective cohort 3 3 5 5 0 0 4 4

He et  al.[19]/retrospective case series 0 3 2 5 0 0 6 6

Huang et  al.[1]/prospective cohort 0 2 1 3 1 0 5 4

Huang et  al.[26]/retrospective cohort 0 2 1 3 0 0 4 4

Li. T et  al.[27]/retrospective cohort 0 3 1 4 0 0 4 4

Li et  al.[28]/retrospective cohort 0 2 1 3 0 0 4 4

Liao et  al.[22]/retrospective cohort ‑ ‑ ‑ ‑ 0 0 4 4

Long et  al.[38]/retrospective case series 0 3 2 5 0 0 6 6

Liu et  al.[29]/retrospective cohort 0 2 1 3 0 2 2 4

Liu et  al.[37]/retrospective cohort 0 2 2 4 0 0 4 4

Qian et  al.[30]/retrospective case series 0 0 2 2 0 0 4 4

Wang et  al.[31]/retrospective case series 0 0 1 1 0 3 4 5

White et  al.[25]/retrospective cross‑sectional ‑ ‑ ‑ ‑ 0 0 4 4

Yu et  al.[32]/retrospective case series 0 0 1 1 0 0 4 4

Yu et  al.[35]/retrospective cohort 0 2 3 5 0 0 4 4

Zeng et  al.[40]/retrospective cohort 0 2 2 4 0 0 6 6

Zhang et  al.[33]/retrospective case series 0 0 1 1 0 0 4 4

Zhang et al.[36]/retrospective cohort 0 3 2 5 0 0 4 4
ISTH=International Society on Thrombosis and Hemostasis; SIC=Sepsis‑induced coagulopathy
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pro‑coagulant pattern.[10] consistent with the results of Tang 
et al., a retrospective cohort study by Luan et al. illustrated 
that patients with ISTH score  ≥2  (COVID‑19 associated 
coagulopathy patients) have higher rates of admission in 
ICU (42.6% vs. 16.1%), and higher incidence of acute hepatic 
injury, acute respiratory distress syndrome, and invasive 
ventilation requirement. These results confirmed that ISTH 
score ≥2 is an essential index in COVID‑19 patients’ triage.[56]

Only the nonsurvivor population of one study passed the 
SIC threshold, and none fulfilled the criteria for DIC when 
the minimum possible scores were calculated. However, 
the max‑ISTH reached the overt DIC threshold in four and 
five patient populations in nonsurvivors and severe groups, 
compared to only one nonsevere patient population. Hence, 
it appears that using ISTH scores assists physicians to better 
predict prognosis and adjust management. Considering 
the extent of missing data for calculating the SIC score, 
according to the max‑SICs, almost all severe and nonsevere 
patients in these studies were prone to DIC.

ISTH and SIC offer that decreased platelet and fibrinogen, 
elevated D‑dimer/FDP, prolonged PT/increased INR, and 
a higher level of SOFA score increase the likelihood of 
DIC.[57] Reviewing these parameters in the enrolled studies 
revealed that although most parameters did not meet the 
scoring threshold, the changes from the normal range in 
these parameters in severe cases and nonsurvivors were 

consistent with biomarker changes offered by ISTH and SIC, 
which showed a significant difference when compared to 
that of nonsevere and survivor patients. One major reason 
for not meeting the ISTH DIC/SIC threshold can be that all 
studies only evaluated coagulation parameters at the point 
of admission and failed to monitor the changes throughout 
the disease course. The importance of dynamic monitoring 
of hematological and coagulation parameters in optimizing 
the management of COVID‑19  patients was evident in 
Liao et al. article. In their study, D‑dimer, SIC, and overt 
DIC scores increased over time in the nonsurvivors. The 
median SIC score reached the diagnostic threshold (≥4) on 
day 10, whereas the median ISTH score reached the overt 
DIC threshold  (≥5) after day 19.[22] However, it is worth 
mentioning that despite the predictive value of ISTH/SIC 
scores, they are best used when interpreted in the clinical 
context and during regular monitoring. Accordingly, if the 
clinical feature is not suggestive of DIC, using these scoring 
systems is not beneficial even if the defined scores are met.[58]

Among all introduced parameters, D‑dimer was the 
most reported data and the most consistent coagulation 
abnormality that reached the scoring threshold on 
admission in the included studies, which raised the patients’ 
ISTH score. Pooled data congruently confirmed a significant 
D‑dimer/FDP elevation, PT/INR prolongation, and a higher 
SOFA score in patients who were severely ill or died from 
COVID‑19. The SOFA score, as a highly sensitive and specific 

Table 7: The calculated minimum and maximum scores of International Society on Thrombosis and Hemostasis and 
sepsis‑induced coagulopathy in coronavirus disease 2019 survivors and nonsurvivors
Author/study design Minimum‑ISTH Maximum‑ISTH Minimum‑SIC Maximum‑SIC

Survivors Nonsurvivors Survivors Nonsurvivors Survivors Nonsurvivors Survivors Nonsurvivors
Ronderos Botero et  al.[41]/
retrospective cohort

2 3 3 4 0 0 4 4

Chen et  al.[42]/retrospective case 
series

2 3 3 4 0 0 2 2

Giusti et  al.[43]/prospective cohort 1 2 2 3 1 1 3 3

Liu et  al.[44]/retrospective cohort 0 4 1 5 2 4 4 4

Liu et  al.[23]/retrospective cohort ‑ ‑ ‑ ‑ 0 1 2 3

Luo et  al.[45]/retrospective cohort 0 3 3 6 0 0 4 4

Martin‑Rojas et al.[24]/retrospective 
cohort

‑ ‑ ‑ ‑ 0 1 2 3

Shang et al.[46]/retrospective cohort 0 3 1 4 0 1 4 4

Tang et  al.[4]/retrospective cohort 0 2 2 4 0 0 6 6

Tang et  al.[10]/retrospective cohort 2 4 3 5 0 0 4 4

Wang et  al.[47]/training cohort 0 0 2 2 0 0 6 6

Wang et  al.[47]/validation cohort 0 2 3 5 0 0 6 6

Wang et al.[48]/retrospective cohort 0 3 3 4 0 0 4 4

Wang et  al.[49]/retrospective case 
series

3 3 4 4 2 3 4 5

Wu et  al.[50]/retrospective cohort 0 2 1 3 0 0 4 4

Xu et  al.[51]/retrospective cohort 0 0 4 4 2 2 4 4

Yang et  al.[52]/retrospective cohort 0 0 4 4 2 2 4 4

Zhou et al.[53]/retrospective cohort 0 3 1 4 1 2 3 4
ISTH=International Society on Thrombosis and Hemostasis; SIC=Sepsis‑induced coagulopathy
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score for tracking the extent of organ failure to predict 
mortality, especially in ICU patients, significantly added 
to the odds of DIC in severe illness. Although most studies 
highlighted notably lower platelet counts in aggravated 
illness and deaths, in two studies, the baseline platelet 
count contradictorily showed a statistically significant 
rise in severe infection,[22,29] which can be explained by 
the role of platelets as an inflammatory mediator.[59] As 
for fibrinogen, most results were counter‑intuitively in 
line with a remarkable increase in baseline fibrinogen in 
critically ill patients and nonsurvivors. This discrepancy 
with what is expected in DIC patients can be justified by the 
multifaceted role of fibrinogen and the pro‑inflammatory 
and prothrombotic nature of COVID‑19 infection.[60,61] It 
seems that the rise in fibrinogen concentration is responsive 
to the initial cytokine release, followed by a gradual 
fall in the disease course. The studies that monitored 
fibrinogen dynamically during the disease corroborated this 
hypothesis as the higher fibrinogen on admission in severe 
cases remarkably dropped in the late phase.[62]

Strength and limitations
The present study provides a comprehensive and relatively 
large‑scale review of all available data on the diagnostic 
and prognostic utility of the ISTH/SIC scoring system in 
COVID‑associated coagulopathy. However, some potential 
limitations should be taken into account. First, there was 
some level of heterogeneity. Except for two studies, the rest 
included studies with retrospective and nonrandomized 
design, with most of them not considering the control 
group. Second, most studies lacked the components needed 
for accurate ISTH and SIC score calculation. Finally, there 
was a discrepancy between studies in choosing guidelines 
for classifying COVID‑19 illness as severe or nonsevere.

CONCLUSION

This systematic review implies that according to reported 
and calculated ISTH and SIC scores, there is a positive 
correlation between higher scores and disease severity and 
mortality rate. Despite the high prevalence of coagulation 
abnormalities and DIC in critically ill COVID‑19 patients 
and its prognostic value, physicians relied mainly on their 
clinical suspicion and routine lab tests instead of using a 
specific scoring system like ISTH and SIC for diagnosing 
DIC. Given that timely management of DIC improves 
outcomes and reduces costs, detection in the initial stages 
is essential. Therefore, health‑care providers should use 
highly valued criteria that encompass all relevant markers 
such as ISTH and SIC while assessing suspicious patients for 
DIC and requesting lab tests on admission and during the 
disease course. The full picture of the ISTH and SIC scoring 
system in the management of COVID‑19 coagulopathy is 
still incomplete, and additional research needs to be done to 

establish its effectiveness. We recommend more prospective 
research with further emphasis on ISTH and SIC criteria 
and serial monitoring of relevant markers in detecting 
COVID‑associated DIC, which provides an accurate guide 
for evaluating COVID‑19 patients and distinguishing those 
prone to more severe disease.
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