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In recent times, systemic coagulation, fibrinolysis, and cardio-
pulmonary injury has been recognized in patients with COVID-19,
the clinical disease state caused by infection of the novel coron-
avirus, SARS-CoV-2. While originally believed to be a primary lower
respiratory infection, as more cases are identified, treated, and exam-
ined, hematologic complications are being identified as a significant
driver of morbidity and mortality associated with the disease. Ele-
vated D-dimer levels (>1 µg/ml) on hospital admission have been
identified as being associated with increased mortality [1], and levels
greater than 2 µg/ml predict fatal outcomes in patients [2]. Along-
side these results, there is also a greater risk of thrombotic events
in COVID-19 patients, with risk increasing to as high as 31% [3],
and pulmonary embolism risk increases proportionately alongside
this [4]. Whilst understanding of the pathophysiology is incomplete,
there is clearly a component of coagulative disorder in these patients.
D-dimer could prove a valuable tool to identify patients who are
likely to have poorer outcomes and allow for prophylactic treatment
and monitoring of secondary complications (Fig. 1).

The D-dimer test is a biomarker-based evaluationwhich identifies
the amount of ongoing coagulation at a given point of time. The D-
dimer molecule is a product of the degradation of the fibrin protein.
It arises after the cross-linking of two D-fragments of the fibrin pro-
tein after lysis by the thrombin, plasmin, and factor XIIIa enzymes
[5]. Its clinical elevation is strongly indicative of ongoing coagula-
tion and, as such, is used in the diagnosis of pulmonary embolism.
It is, however, a non-specific marker of coagulation, and as such,
a positive test must be evaluated by imaging and viewed alongside
other clinical signs of acute pulmonary vascular injury [6].

In this study, we assessed the role of D-dimer in relation to clinical
course of patients with COVID-19. It was hypothesized that D-dimer
levels will predict poorer outcomes of these patients. Participants
were recruited on admittance to hospital for moderate-to-severe

COVID-19. COVID-19 patients (n=29) hospitalized in the Clinic
for Infective Disease in Skopje or in General Hospital Kumanovo
with moderate and severe clinical symptoms were assessed. All tested
positive for SARS-CoV-2 RNA via PCR at the Institute for Public
Health. D-dimer levels were analyzed by the Dade Behring method
at the hemostasis department. The normal value was defined as
500 ng/ml fibrinogen-equivalent units. Independent t-test was used
to identify whether the participants who would go on to require
mechanical ventilation support had higher baseline D-dimer levels.
Alpha level of significance was set at 0.05. This retrospective cohort
study was conducted according to the Helsinki declaration.

Demographics of the participants at baseline are described in
Table 1.

Significant differences in D-dimer levels at admission were
noted in COVID-19 patients who would require artificial ven-
tilation (1250±210 ng/ml) compared to those who did not
(650±175 ng/ml), respectively (P<0.05; Fig. 2). This is particu-
larly noteworthy, given that the unventilated group tended to be
older, had a greater number of important comorbidities, and had
a greater percentage of males—all risk factors for poorer COVID-19
outcomes.

The results of this study suggest that D-dimer may be able to pre-
dict which COVID-19 patients have poorer outcomes. This could
have significant impact on the ability for clinicians to identify which
patients are likely to have worse outcomes and act prophylactically,
improving the disease burden. D-dimer has been shown to be an
indicator for cardiac injury in COVID-19 patients in a setting of
prothrombotic state [7]. Some recent studies also suggested that
there was a dynamic relation of D-dimer level with prognosis of
COVID-19 patients and a need for anticoagulation [8, 9]. However,
there has been disagreement in relevant cut-off points for Chinese
and Italian patients with COVID-19 [10]. This prognostic ability
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Figure 1. D-dimer, COVID-19 coagulopathy, and disease outcomes.

Table 1. Demographic information of participants

Variables Ventilated Unventilated

No. of
participants

11 18

Age
(mean± SD)

53.8±9.3 62.5±8.4

Sex
Male 7 11
Female 4 7

Number of
comorbidities
(mean)

1.8 per
participant

2.7 per
participant

Hypertension 9 12
Diabetes 8 10
Obesity 9 14

Figure 2. Differences in D-dimer level in COVID-19 patients with different
outcomes *P<0.05.

may be in part due to the previously identified increase in thrombotic
events in COVID-19 patients [3]. While useful, major limitations
of the present study are its small sample size and its assessment
of only one major disease outcome, with these preliminary results
informing the appropriate design and powering of a larger trial.
Requirement for ventilation is reported to be a very strong predictor
of COVID-19 outcomes, with mortality rates greater than 70% in
this cohort [11]. Our preliminary results support the hypothesis that
D-dimer may have potential as a prognostic tool in patients with

severe clinical manifestations of COVID-19. Larger studies should
investigate whether D-dimer is able to prognose other critical end-
points such as mortality, stroke, and length of hospitalization and
validate clinically meaningful cut points for the biomarker.
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