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Context: We are progressively learning about COVID-19 every day.
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An aspect that we would like to highlight and that is becoming in-
creasingly clear is that patients develop a hypercoagulable state that
causes microthrombi and becomes life threatening. We are consider-
ing starting the use of early anticoagulation in these cohort of pa-
tients who become critically ill to halt and prevent progression of the
disease.

Case report: We present a case report of a SARS-CoV-2 infected
patient admitted in a hospital in Vila-real, Spain. We present the char-
acteristics and evolution of laboratory parameters of our patient dur-
ing the admission in our hospital. The patient needed intubation and
was transferred to the Intensive Care Unit (ICU) where the patient
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continues evolution.

Conclusions: Probably these patients must be anticoagulated ear-

lier and for a longer duration along the duration of the disease.
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Introduction

On 11 March, the World Health Organization declared a
global pandemic caused by a new virus of the family Corona-
viridae that has later been called severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) [1].

It has been postulated that there are three phases of the
disease; the first characterized by an incubation period associ-
ated with mild symptoms affecting the upper respiratory tract,
dry cough and fever; a second phase when the virus replicates
and affects lungs; and the third phase of systemic hyperinflam-
mation with extra pulmonary systemic syndrome affecting the
heart, intestine, liver, kidney and central nervous system, that
could cause Acute Respiratory Distress Syndrome (ARDS) by a
cytokine storm [2]. COVID-19 does not have specific antiviral
drug treatment currently, so the treatment of the disease is
mainly focused on symptomatic treatment and oxygen therapy,
although hundreds of clinical trials are being conducted (www.

clinicaltrials.org). Therefore, the therapeutic attitude is empiri-
cal. The treatment to be performed is also different in the three
phases: in the former phase, anti-pyretic therapy, in the second
phase, antivirals or drugs that inhibit viral replication, and in the
third, it is addressed to decrease hyperinflammation and cyto-
kines effect with drugs such as corticosteroids, anti-interleukin
6 (IL6) or anti-interleukin 1 (IL-1), among others [3]. It has tak-
ing especial relevance the use of low-weight molecular heparins
(LWMH) in the treatment of COVID-19 patients [4].

Objective

We present a clinical case diagnosed with COVID-19 ARDS,
with a typical clinical presentation but with an important altera-
tion of the coagulation function. The study of the COVID pa-
tients admitted in our hospital was evaluated and approved by
the ethics committee.
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Case report

We present the case of a 61-year-old man with dry-cough, fe-
ver up to 38.5°C, dysnea to minimal efforts and diarrhea. No re-
levant medical history and chronic intake of medication. Chest
x-ray showed bilateral lung involvement with a consolidative
pattern and a predominantly ground-glass pattern. Laboratory
analysis showed lymphocytes 0.9 x 10 3/L, D-dimer 923 g/mL,
fibrinogen 1113 mg/dL, Aspartate Aminotransferase (AST) 66
U/L, Glutamic-Pyruvic Transaminase (GPT) 67 U/L, Lactate De-
hydrogenase (LDH) 457 U/L, C-Reactive Protein (CRP) 20.33 mg/
dL. Hypoxemia was not observed at beginning of hospitalization.
Polymerase Chain Reaction (PCR) was positive to SARS-CoV-2
(COVID-19). Initially, patient was treated with azithromycin (500
mg each day), lopinavir/ritonavir (400/100 mg each 12 hours)
and hydroxychloroquine (200 mg each 12 hours) empirically fol-
lowing literature recommendations [3]. In addition, ceftriaxone
(2 g each day), enoxaparin (40 mg each day), n-acetylcysteine
(600 mg each 12 hours) was initiated. At third day (eighth day
with symptoms), the patient presented respiratory deteriora-
tion and fever again (not presented the first two days of hospi-
talization) with more bilateral lung opacities in chest x-ray, and
lymphocytes 0,6 x 10°/uL, D-dimer 14851 pg/mL, and CRP 20.9
mg/dL. Dose of enoxaparin was augmented until therapeutic
dose (60 mg each 12 hours) of Venous Thromboembolism (VTE)
and lopinavir/ritonavir was removed. Next day, 9th onset of
symptoms, the patient maintains fever of up to 38°C and the hy-
poxemia increased. Laboratory data showed lymphopenia 0.6 x
10%/L (equal to previous), D-dimer 85,225 ug/mL, ferritin 997
ng/mL and CRP 26.92 mg/dL. A dose of tocilizumab 400 mg in-
travenous was administered and 3 bolus of methylprednisolone
intravenous 125 mg/day. Patient did not recover, and treatment
with Bilevel Positive Pressure Airway (BiPAP) (IPAP/EPAP 17/14
cm H,0) associated with 15 Ipm by total face mask showed im-
mediate improvement of clinical and gasometrical values. On
the fifth day (10th onset of symptoms), there was not fever but
respiratory work is increased. Laboratory analysis showed pO,
87.5 mmHg with PaFi 174 mmHg (pO,/FiO,), lymphopenia 0.7
x 103/L, D 139.202, g/mL, prothrombin time 15 seconds, CRP
19.38 mg/dL and ferritin 1484 ng/mL. See in Figure 1 the evolu-
tion of laboratory data.

A local general university hospital ethics committee of ap-
proved this study (approved May 25, 2020) and waived the
need of informed consent.

Given the absence of improvement despite the onset of non-
invasive ventilation, the patient is intubated and transferred to
the Intensive Care Unit (ICU) of another Hospital Center where
the patient continued evolution.

Discussion

Plasma D-dimer is a circulating peptide degradation product
of fibrin. Higher levels of D-dimer indicate hyper-fibrinolysis and
a risk of thrombosis [5]. There are multiple causes of D-dimer
elevated, physiological (age and pregnancy) or pathological. In
the last there are acute coronary syndromes, connective tissue
disease, thromboembolism, infection, liver disease, renal dis-
ease, stroke, surgery, trauma, heart failure, malignancy or sys-
temic inflammatory response syndrome [6].

Elevated levels of D-dimer are associated with disease ac-
tivity and inflammation in patients with granulomatosis with
polyangiitis [7]. These patients are in hypercoagulable stage risk
factor for Venous Thromboembolism (VTE) and a longer dura-
tion of anticoagulation in this group of patients have been rec-
ommended.

Systemic microthrombi in the circulatory system and hem-
orrhage in the affected organs result from non-coordinated re-
sponses between the coagulation and fibrinolysis systems in se-
vere COVID-19 patients [8]. Some authors have suggested that
LWMH therapy may also alleviate the hypercoagulable state in
patients [9].

The progression of the level of D-dimer in our patient should
alert us that a VTE process had initiated. Probably, VTE is re-
sponsible for irreversible damage to internal organs and final
death of the patient. Therefore, daily monitoring along with the
other prognostic factors is mandatory.

In our opinion, like other authors, [4] any patient without
any associated risk factor but with a moderate COVID-19 infec-
tion requiring hospitalization, a cause of interstitial bilateral
pneumonia and D-dimer level above 600 mg/dL, should receive
prophylactic doses with LMWH, for example enoxaparin at dose
1 mg/kg/day subcutaneous or equivalent. The duration of treat-
ment should last until the end of the disease, which is estimated
at least three weeks. Articles relating to COVID-19 and D-Dimer
that were found through searching the medical literature data-
bases (June 30, 2020) are summarized in Table 1. Case reports
on SARS-CoV-2 infected patients with elevated D-dimer in the

4 h literature are showed in Table 2.
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Author Publication year
Escher et al [15] 2020
Ma et al [16] 2020

Our patient had a similar profile than other severe or de-
ceased cases with fever, cough, and dyspnea, presenting pro-
gressive lymphopenia, and elevated lactate dehydrogenase,
C-reactive protein, ferritin, and D-dimer [10,11]. Gao et al ob-
served that IL-6 and D-dimer were closely related to the oc-
currence of severe COVID-19 in the adult patients, and their
combined detection had the highest specificity and sensitivity
for early prediction of the severity of COVID-19 [12]. Zhang et
al presented six patients who received LMWH treatment, after
which their D-dimer and Fibrinogen Degradation Product (FDP)
decreased, but there was no significant improvement in clinical
symptoms, and five patients died finally [13]. However, Tang et
al observed better prognosis in severe COVID-19 patients with
anticoagulant with LMWH [14]. But probably, the use of LWMH
must be earlier as Lin et al recommended [4].

Conclusion

D-dimer is a clear prognostic marker of severity. The exis-
tence of hypercoagulation status in critical COVID-19 patients
should be monitored closely, and probably these patients must
be anticoagulated earlier and for a longer duration along the
duration of the disease, estimated usually in three weeks.
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