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A 71-year old gentleman with history of arterial hyper-
tension treated with valsartan presented on was hos-
pitalized at the Infectious Diseases Unit, University of 
Bologna (Italy) for severe acute respiratory syndrome- 
coronavirus-2 (SARS-CoV-2) and received treatment 
with hydroxychloroquine 200mg bid (400 mg bid the 
first day), azithromycin 400 mg qd, thrombotic proph-
ylaxis with enoxaparin 4000 UI qd and Venturi mask 
oxygen delivering FiO2 of 31%.
The case highlights the high frequency of coagulopa-
thy in patients with moderate to severe cases of SARS-
CoV-2 associated disease (COVID-19). After one week 

SUMMARY

the patient significantly improved and the daily dose 
of enoxaparin was reduced and definitively discontin-
ued four days later.
The case highlights the high frequency of coagulopa-
thy in patients with moderate to severe cases of SARS-
CoV-2 associated disease (COVID-19). 
Considering the available information we believe that 
LMWH may represent a promising treatment for COV-
ID-19 but further well-designed trials are needed to 
address these points. 
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A 71-year old gentleman with history of ar-
terial hypertension treated with valsartan 

presented on March 30th, 2020 to the Emergency 
Department of a tertiary teaching hospital in It-
aly for a 7-day course of fever, with a tempera-
ture of up to 38.9°C and chills. On examination, 
the temperature was 37.6°C, the blood pressure 
150/90 mm Hg, the heart rate 124 beats per min-
ute, the respiratory rate 23 breaths per minute, 
and the oxygen saturation 95% while the patient 
was breathing ambient air. Physical examination 
revealed diffuse coarse crackles at the lung bases, 
he was overweight (body mass index 27 kg/m2, 
weight 79 kg) whereas the remainder was nor-
mal. Blood tests showed white blood cells count 
of 5670 per microliter with a lymphocyte count of 
970 per microliter, creatinine 0.71 mg per deciliter, 
lactate dehydrogenase of 311 international units 

(IU) per liter, C-reactive protein of 6.7 mg per de-
ciliter, normal D-Dimer value. Blood gas analysis 
performed while the patients was breathing in 
ambient air revealed partial pressures of oxygen 
(PaO2) of 61 mmHg carbon dioxide (PaCO2) 32 
and the pH of 7.45 with a partial oxygen pressure 
to fraction of inspired oxygen (FiO2) (P/F ratio) 
of 290 mmHg. Chest high-resolution computed 
tomography (HRCT) showed presence of bilater-
al ground glass (Figure 1). The patient was then 
transferred to Infectious Disease Unit after per-
forming a nasopharyngeal swab that resulted pos-
itive for severe acute respiratory syndrome coro-
navirus-2 (SARS-CoV-2) and received treatment 
with hydroxychloroquine 200mg bid (400 mg bid 
the first day), azithromycin 400 mg qd, thrombot-
ic prophylaxis with enoxaparin 4000 UI qd and 
Venturi mask oxygen delivering FiO2 of 31%. 
After a period of defervescence, fever relapsed 
on April 2nd. He appeared dyspneic with a dete-
rioration of blood gas analysis (P/F 264 mmHg). 
New blood test showed worsening of C-reactive 
protein (11.6 mg per deciliter), platelets count of 
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102.000 per microliter. D-Dimer was 2.1 mcg/mL 
(normal range 0.5 mcg/mL). The sequential organ 
failure assessment (SOFA) score was 4. A CT pul-
monary angiography ruled out acute pulmonary 
but confirmed worsening of radiological findings 
[1,2]. Additionally, a venous doppler ultrasound 
excluded deep venous thrombosis (DVT). How-
ever, based on the risk of sepsis-induced coagu-
lopathy (Table 1) he received treatment with daily 
8000 IU of enoxaparin. Meanwhile the oxygen 
support was escalated to a helmet non-invasive 
ventilation with positive end expiratory pressure 
(PEEP) of 8 cm H2O with FI02 of 60% alternated 
to a reservoir mask delivering 15 liters per min-
ute of oxygen. The patient was also screened for 
enrollment in a compassionate use clinical trial 
of tocilizumab but after improvement of clinical 
conditions on the next days the treatment was 
postponed. In fact, blood gas analysis performed 
on April 3rd and April 4th showed P/F ratios of 290 
mmHg and 350 mmHg, respectively. On April 5th 
he was afebrile, supplemental oxygen was dis-
continued and he was discharged from hospital 
on April 9th. Daily dose of enoxaparin was re-
duced and definitively discontinued on April 13th. 
Additional naso-pharyngeal swabs were negative 
on April 11th and 12th. During a follow-up visit on 
May 5th he was afebrile, and all symptoms have 

resolved with the exception of cough, that was 
decreasing in severity. A new CT scan showed a 
significant improvement of infiltrates (Figure 2). 

n DISCUSSION

The case highlights the high frequency of coagu-
lopathy in patients with moderate to severe cases 
of SARS-CoV-2 associated disease (COVID-19). 
A recent autoptic series of patients deceased for 
COVID-19 showed DVT in 7 out of 13 analyzed 
cases. In most of these cases, DVT was not clinical 
suspected and pulmonary embolism was deemed 

Figure 1 - High-resolution computed tomography per-
formed on admission.
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Table 1 - International Society Thrombosis and Hemo-
stasis (ISTH) sepsis-induced coagulopathy (SIC) score.

Parameter Score Range

Platelets court (x mmc)
1 100.000-150.000

2 <100.000

INR
1 1.2-1.4

2 >1.4

SOFA score
1 1

2 >2

Cut-off Value >4

Figure 2 - High-resolution computed tomography per-
formed 34 days after hospital admission.

A

B



120 P. Viale, M. Bartoletti

the cause of death in 4 of them [3]. As a matter 
of fact that between 20 and 50% of hospitalized 
patients with COVID-19 show laboratory find-
ings suggestive for coagulopathy. In addition, a 
D-Dimer value >1 μg/mL resulted an independ-
ent predictor of mortality (OR 18,42 95%IC 2.64-
128.55; p=0·0033) in a recent Chinese study en-
rolling 191 hospitalized patients with COVID-19 
[4]. Similar findings were observed in a study on 
critically-ill COVID 19 patients [5].
In a prospective study conducted in 4 French 
ICU units and including 150 patients with acute 
respiratory distress syndrome (ARDS) cause 
by SARS-CoV-2 managed with antithrombotic 
prophylaxis with heparin at daily dosage of 0.5 
mg per kg major thrombotic complication were 
found in 64 cases. These were classified in pul-
monary embolisms in 25 cases, ischemic strokes 
in 3 and DVT in 3 cases. Additionally, in 28 out 
of 29 patients (96.6%) receiving continuous renal 
replacement therapy experienced circuit clotting. 
Most patients (>95%) had elevated D-dimer and 
fibrinogen. Conversely, thrombocytopenia was 
detected only in 34% of patients and in about 
80% normal levels of INR and aPTT were found. 
A comparison with non-COVID-19 ARDS pa-
tients (n = 145) confirmed that COVID-19 ARDS 
patients (n=77) developed significantly more 
thrombotic complications, mainly pulmonary 
embolisms (11.7 vs. 2.1%, p<0.008) and coagula-
tion parameters significantly differed between the 
two groups [6]. 
In another Dutch case series authors were able 
to detect similar findings. Among 180 COVID-19 
ICU patients, a composite outcome based on 
pulmonary embolism, DTV, ischemic stroke and 
myocardial infarction was reached by 31% of pa-
tients (95%CI 20-41). Additionally, a major throm-
botic event was directly correlated with mortality 
(HR 5.4; 95%CI 2.4-12). Age (adjusted hazard ratio 
(aHR) 1.05/per year, 95%CI 1.004-1.01) and coag-
ulopathy, defined as spontaneous prolongation 
of the prothrombin time >3 s or activated partial 
thromboplastin time >5 s (aHR 4.1, 95%CI 1.9-
9.1), were independent predictors of thrombotic 
complications [7, 8]. 
These clinical features seen in clinical and autop-
tic case series may resemble that of macrophage 
activation syndrome and may explain the incon-
sistency between increment of D-Dimer, relatively 
low fibrinogen levels and normal or mild throm-

bocytopenia [9]. Therefore, during a severe infec-
tion of SARS-CoV-2 two different entities may 
co-exist or develop alternatively: the macrophage 
activation syndrome and disseminated intravas-
cular coagulation. Anyhow, high D-Dimer levels 
should alert the clinician to a potential risk of co-
agulopathy and worse prognosis [10]. 
According to this background, low-molecu-
lar-weight heparin (LMWH) may assume a key 
therapeutic role for COVID-19 as also suggested 
by world health organization (WHO) guidelines 
[12].
Beyond its anticoagulant effects, there are several 
studies which have shown that heparin possess-
es various anti-inflammatory and immunomod-
ulatory properties. The non-anticoagulant frac-
tion of enoxaparin has also been shown in-vitro 
suppression of IL-6 and IL-8 release from human 
pulmonary epithelial cells. Moreover, in vitro and 
in vivo experimental studies have shown that hu-
man coronaviruses utilize heparin sulfate prote-
oglycans for attachment to target cells. Indeed, 
interaction between the SARS-CoV-2 Spike S1 
protein receptor binding domain (SARS-CoV-2 
S1 RBD) and heparin has been recently showed 
suggesting a role for heparin in the therapeutic 
armamentarium against COVID-19 [13]. Finally, 
retrospective studies showed a reduced 28-day 
mortality among COVID-19 patients with higher 
D-dimer or sepsis-induced coagulopathy (SIC) 
score treated with heparin treatment compared 
with no treatment [14].
To date, the only study that evaluated the poten-
tial benefit of a treatment based on LMWH is a 
retrospective cohort study on 449 patients with 
severe COVD-19 of which 99 received LMWH 
a Although overall mortality was similar in the 
whole cohort, a subgroup analysis showed a 
significant reduction of mortality among partici-
pants with SIC score >4 (40.0% vs 64.2%, P=.029), 
or among those with D-dimer 6-fold higher 
than normal range or above (32.8% vs 52.4%, P 
= .017) [15]. Despite these results several aspects 
of LMWH should be further clarified. First, it is 
not clear whether all patients could really bene-
fit form treatment with LMWH, or it should be 
reserved to those with suspected coagulopathy. 
Second, the dosage of LMWH should be clearly 
defined. In fact, in most of the aforementioned 
studies major thrombotic events occurred even 
during standard prophylaxis with LMWH. 
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Considering this areas of uncertainty, guidelines 
of major scientific societies (American Society of 
Hematology, International Society of Haemosta-
sis and Thrombosis) do not recommend treatment 
with >0.5 mg/kg qd unless a diagnosis of major 
thrombotic event is made [16, 17].
Considering the available information we believe 
that LMWH may represent a promising treatment 
for COVID-19 but further well-designed trials are 
needed to address these points. 
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