
Abstract 

We present three cases of patients affected by severe SARS-
CoV-2-related pneumonia treated with a low molecular weight
heparin for prevention or treatment of pulmonary embolism, who
presented a major bleed, in particular an ileopsoas haematoma that
caused severe anaemia; in one case it was fatal. In the recent out-
break of novel coronavirus infection, significantly abnormal coag-
ulation parameters in SARS-CoV-2 infection occur very often, but
complications in the opposite direction such as bleeding diathesis
are very rare. In these cases, there are different levels of gravity:
for one patient the major bleed required the anticoagulant therapy
to be stopped until bleeding stabilized, one patient needed inter-
ventional radiology and one patient died.

Introduction

Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-
2) is a betacoronavirus that belongs to the family Coronaviridae
and the order Nidovirales [1]. On December 2019, a series of pneu-
monia cases caused by a SARS-CoV-2 outbreak was identified in
Wuhan, Hubei, China and rapidly spread across the world.

This virus mainly creates a severe acute respiratory syndrome
(COVID-19), with fever, cough, asthenia, interstitial pneumonia
and, eventually, acute respiratory distress syndrome. Patient man-
agement mainly focuses on supportive care: oxygenation, fluid
management and treatments with multiple drugs such as antiviral
therapies, antibiotics, steroids, nonsteroidal anti- inflammatory
drugs and immunosuppressive drugs. Many patients require non-
invasive ventilation (NIV) support or C-PAP (Continuous
Positive Airway Pressure) whereas others need invasive ventila-
tion. In the available studies, COVID-19 patients showed alter-
ations to coagulation tests, with a significant increase of D-dimer
levels associated with severity of illness and adverse outcomes
[2]. Besides that, a high risk for venous thromboembolism has
been highlighted, with high prevalence in patients of sympto-
matic acute pulmonary embolism and deep vein thrombosis [3].
Therefore, currently, low molecular weight heparin (LMWH) has
become part of the clinical management of hospitalized COVID-
19 patients, even though evidence about the right prophylactic
dose is still lacking. In this scenario, we present three cases of
major abdominal bleeding occurring in patients with bilateral
interstitial pneumonia and a positive SARS-CoV-2 throat swab,
supported with C-PAP ventilation.

The first patient is a 71-year-old man, affected by bilateral
interstitial pneumonia complicated by pulmonary embolism and a
positive SARS-CoV-2 nasopharyngeal swab. The comorbidities
were arterial hypertension, chronic ischaemic heart disease and
pulmonary emphysema. His body weight was 62 kg at admission.
He was supported with C-PAP, with 10 cm H2O positive end expi-
ratory pressure (PEEP) and 55% fraction inspired oxygen (FiO2).
He was treated with antiviral drugs, in particular 100 mg/day
remdesivir, 40 mg methylprednisolone twice daily and 6000 UI
LMWH as enoxaparin once daily. We used a dosage of enoxa-
parin adjusted for body weight and inlight of acute renal failure
(creatinine 2,1 mg/dl, glomerular filtration rate 34 ml/min) and
monitoring the anticoagulant effect using the anti-Factor Xa
activity as suggested by hematologist consultant. Suddenly, 10
days after admission to our sub-intensive unit, he started com-
plaining of severe abdominal pain. Blood pressure decreased to
80/60 mmHg and the blood test showed haemoglobin (Hb) of 8.8
g/dl (from 13.7 g/dl 2 days before); prothrombin time (PT) was
normal, platelet (PTL) count was 164 x 103/mL and D-Dimer
level was 781 ng/ml. The abdominal CT scan showed a large
pelvic blood collection anterior to the left ileopsoas muscle. The
lesion showed enhanced contrast tardive above the ischiopubic
branch, a sign of active venous bleeding. According to the vascu-
lar surgeon, it was decided to opt for clinical observation (trans-
fusions and subsequent blood count associated with elastocom-
pressive dressing). Inflammation indices and haemoglobin values
normalized in a few days. We observed reabsorption of the
haematoma in 10 days.

The second case regarded an 82-year-old man, supported with
C-PAP with 12 cm H2O PEEP and 60% FiO2. The comorbidities
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were arterial hypertension, chronic ischaemic heart disease and
Alzheimer’s disease. His body weight was 67 kg. Renal function
was conserved (creatinine 1mg/dl, VFG: 76 ml/min). He was treat-
ed with azithromycin, steroids and 6000 UI enoxaparina once
daily. We used a prophylactic weight-adjusted dosage of enoxa-
parin (10UI/Kg once daily). Suddenly, 14 days after admission to
the hospital, he started complaining of severe abdominal pain;
blood pressure decreased to 80/60 mmHg and the blood test
showed Hb of 7.1 g/dl (from 13.1 g/dl), and D-dimer level of 980
ng/ml. The abdominal CT scan demonstrated a large (180 mm)
pelvic blood collection in the right iliac fossa, indissociable from
the ileopsoas muscle (Figure 1). The patient received radiological
embolization of the left epigastric inferior artery. In the following
days, the bleeding stopped, confirmed by imaging; haemodynamic
balance improved, and haemoglobin and inflammation index val-
ues normalized.

The last case is about a 61-year-old man, affected by arterial
hypertension and glaucoma, who was admitted to the semi-inten-
sive respiratory unit for acute respiratory failure related to
COVID-19 interstitial pneumonia. His body weight was 61 kg. At
the beginning, he was supported with high-flow nasal cannula oxy-
gen and treated with methylprednisolone, piperacillin/tazobactam,
6000 UI enoxaparin once daily and vitamin C, but for the worsen-
ing of gas exchanges he was supported by CPAP. We used a pro-
phylactic dosage of LMWH adjusted for weight, because there
were no clinical signs of VTE and no documented thrombotic man-
ifestation. Suddenly, 17 days after admission, similarly to the case
previously described, the patient complained of severe abdominal
pain, with clinical signs of haemorrhagic shock. The CT scan
revealed a large (93 × 90 mm) blood collection in the left ileopsoas
muscle with multiple blushes as active arterial bleeding associated
with haemoperitoneum (Figure 2). Haemoglobin was 7.1 g/dl
(from 14 g/dl). PTL, prothrombin time (PT) and partial thrombo-
plastin time (PTT) were normal and D-dimer was 1081 ng/ml but
the haemoglobin value rapidly decreased to 3.3 g/dl. The patient
was transported to the operating room but he died during prepara-
tion for surgery.

Discussion

Iliopsoas haematoma is a distinct clinical entity that can pres-
ent as a rare life-threatening event and may develop in association
with anticoagulation states, coagulopathies and haemodialysis, or
anticoagulant/antithrombotic therapy dosage [4]. Genesis of the
bleeding in patients affected by COVID-19 is not clear.

Anticoagulation therapy is a risk for bleeding and in these
cases the three patients has been treated with LMWH at weight-
adjusted dosage, that usually represents a low bleeding risk, and
we probably have to consider different factors. One patient had
acute renal failure with a pulmonary embolism documented, for
the other two patients the renal function was conserved and there
were no signs of thrombotic manifestation or documented VTE.
Moreover, they were not critically ill patients.

Firstly, patients were supported with C-PAP, which certainly
gives a positive pression in the airway and consequentially increas-
es intrabdominal pressure. This could be a factor that favours
bleeding.

Secondly, in COVID-19, cough is a common symptom and
could have led to a relevant increase in abdominal pressure, caus-
ing venous rupture with consequent bleeding.

Moreover, the pathophysiology of SARS-CoV-2 infection is

characterized by an increase of proinflammatory cytokines in
serum (systemic cytokine storm), directly correlated with both
disease severity and subtle coagulation disorders. Furthermore, it
has been hypothesized that widespread endothelial cell damage
occurs. Functional implications of this pathogenic mechanism
include diffuse microvascular damage with both a substantial
component of microvascular thrombosis (microCLOTS hypothe-
sis) and imbalances in platelet recruitment. The latter could then
result in multiple bleeding foci, typically affecting the distal
microcirculation [5]. 

In the literature there are few data about spontaneous bleeding
in COVID-19. On one hand, the prothrombotic features have been
underlined and there are few reports about minor or occult and
major internal bleeding observed in COVID-19 patients.

In one report, Shamkari et al. described bleeding and throm-
botic manifestation in a cohort of 400 COVID-19 critically ill
patients. In this study the authors found a very low rate of dis-
seminated intravascoular coagulation (2% of critically ill
patients) [6].

In the cases we describe, no patient met the criteria for DIC
according to the guidelines by the International Society for
Thrombosis and Haemostasis [7]. D-dimer levels were moderately
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Figure 1. Case #2. Abdominal CT scan of the patient #2, showing
large pelvic blood collection in the right iliac fossa.

Figure 2. Case #3. CT scan revealing large blood collection in the
left ileopsoas muscle.
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increased and there were not any abnormalities in the PT/INR,
activated PTT, fibrinogen level, or platelet count; these findings
are uncharacteristic of DIC. Moreover, we know D-dimer levels
are positively correlated with the prognosis of COVID -19 and the
anticoagulant therapy may benefit COVID -19 patients, especially
those without cardiovascular diseases [8].

In a report, Palumbo et al. observed that among the 818 con-
secutive patients with a positive nasopharyngeal swab test for
SARS-CoV-2 admitted to the emergency department between
March 1 and April 30, 2020, 16 (1.9%) experienced at least one
severe arterial bleeding episode [3]. In a letter to the editor, Conti
et al described two cases of major bleeding in patients affected by
severe SARS-CoV-2-related pneumonia without predisposing
causes [10]. 

The cases we have described are emblematic because they
describe episodes of major bleeding in patients with a low risk of
bleeding. The clinical presentation was similar, with acute onset
characterized by abdominal pain, severe acute anaemia and con-
comitant hypotension, but had different levels of gravity, different
treatment and different prognosis. In the first case, an elastocom-
pressive dressing and transfusion therapy were sufficient to nor-
malize clinical parameters in few days. In the second case, the
bleeding was more severe and embolization treatment of the right
hypogastric artery was necessary to stop the bleeding and obtain
resolution of the haemorrhage and normalization of clinical
parameters. In the last case, the bleeding was very severe, and
manifested as haemorrhagic shock, so much so that surgery was
necessary, but the patient died in preparation for surgery.

These cases, underlining the importance of close monitoring
of coagulation parameters and haemoglobin values in patients
affected by severe COVID-19 and spontaneous iliopsoas
haematomas should be considered in the differential diagnosis of
abdominal pain in patients treated with LMWH even if at prophy-
lactic dosage.
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