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Rezumat

Formarea microtrombilor în circulaţia pulmonară reprezintă unul
dintre principalele mecanisme fiziopatologice responsabile de
evoluţia nefavorabilă respiratorie a pacienţilor COVID-19. Terapia
anticoagulantă cu heparine cu greutate moleculară mică (HGMM)
reprezintă un pilon principal al tratamentului. Uneori, însă,
HGMM produc complicaţii severe care pot fi soldate cu decese.
Studiu retrospectiv, descriptiv, care  analizează 3 cazuri de 
hemoragii severe urmate de deces la pacienţi COVID-19 anti-
coagulaţi în doze terapeutice cu HGMM în luna septembrie în
unităţile spitaliceşti de provenienţă. Pacienţii au prezentat 
hematoame ale muşchilor drepţi abdominali şi hemoperitoneu (2
cazuri), respectiv hematom al muşchilor fesieri stângi (1 caz). Au
fost operaţi cei 2 pacienţi cu hematom al muşchilor drepţi 
abdominali. Decesul a survenit între 1-4 zile de la internare.

hemoragie severă, tratament anticoagulant, infecţie
COVID-19

Abstract
Microthrombi formation in the pulmonary circulation is one of 
the main pathophysiological mechanisms responsible for the 
unfavorable respiratory evolution of CoViD-19 patients. Low
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Introduction

Until the beginning of the XXIst century, coron-
aviruses (HCoV-NL63, HCoV-229E, HCoV-
OC43 and HKU) were responsible for common
cold in humans. But, in 2002 the SARS-CoV
was discovered, followed by the MERS-CoV, in
2013. This two new viruses were proved to
determine a severe respiratory syndrome and
represented extremely pathogenic virus types
for humans, because of their high capacity to
adapt to the host, especially regarding  their
increased connection for their receptor, thus
determining critically infections (1,2).

In December 2019, an outbreak of pneumo-
nia of unknown etiology was reported in Hubei
province, Wuhan municipality, China. In
January 2020, the etiologic agent was isolated
and described by the Chinese government as a
new coronavirus (SARS-CoV-2 or 2019-nCoV)
(3-6). The Chinese Scientists identified a new
severe acute respiratory syndrome that deter-
mined this new disease, which, in order to 
differentiate from past similar pathologies,
they named it “coronavirus-19″ (COVID-19)
(7,8).

SARS-CoV2 is one of seven human-infecting
coronaviruses identified so far. It is a single
strand positive sense RNA virus (+) ssRNA
belonging to the β-coronavirus lineage B (3,5).
The symptomatology of COVID-19 varies from
asymptomatic patients or patients with mild
symptoms to a very severe clinical aspect, that
can even evolve to the patients’ death.
Generally, the symptomatology includes cough,
fever, and shortness of breath. In some

patients, fatigue, alteration of general state,
respiratory difficulties, muscle pain, sore
throat, loss of taste and/or smelling capacity-
were observed (9).

Among other pathophysiological modifica-
tions, SARS-CoV-2 induces a state of hyper-
coagulability and, while mortality in COVID-
19 can be largely attributed to hypoxemia 
secondary to acute respiratory distress 
syndrome (ARDS), there is growing suspicion
that thromboembolic events could also be 
contributing to the overall picture (10-12).

The hypercoagulable state in COVID-19 is
still under investigation, but some mecha-
nisms could lead to it: disseminated intra-
vascular coagulation (DIC), properties of the
virus itself, antiphospholipid syndrome, 
activation of the complement cascade, and
endothelial dysfunction induced by the infec-
tion (13-16). The citokine storm or the
macrophage activation syndrome are likely to
determine a disproportionate inflammatory
reaction that can increase the mortality 
in SARS-CoV-2. McGonagle et al. asserts 
that the tropism of SARS-CoV-2 towards
angiotensin-converting enzyme 2 (ACE2),
mostly present in type II pneumocytes, 
leads to an inflammatory cascade causing a
generalized pulmonary hypercoagulable state
(17). The secondary lymphohistiocytosis 
triggers expression of tissue factor in the
endothelial cells, macrophages, and neutro-
phils, inducing activation of the coagulation
cascade (18). Beyond the hypercoagulable state
this generates, there has been proved that
thrombin production and high quantities of 

molecular weight heparin (LMWH) anticoagulant therapy is a major pillar of treatment. But
sometimes LMWH causes severe complications that can result in death. This is a retrospective,
descriptive study, covering September 2020 and presenting 3 cases of severe hemorrhages 
followed by death in COVID-19 anticoagulated patients in therapeutic doses with LMWH in the
hospital units of origin. Patients had hematomas of the rectus abdominal muscles and hemo-
peritoneum (2 cases) respectively hematoma of left gluteal muscles (1 case). The 2 patients with
hematoma of rectus abdominal muscles were operated. The death occurred between 1-4 days
after hospitalization.

severe haemorrhage, anticoagulant treatment, COVID-19 infection
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fibrin deposited at the bronchoalveolar level are
linked to the severe form of pneumonia. Given
the MAS-like disease of COVID-19 pneumonia
and the associated procoagulable state, guided
therapy with anti-cytokine therapy and antico-
agulation is an interesting possibility (19).

Thrombotic events affect approximately
16% of hospitalized patients with COVID-19.
A retrospective study demonstrated that
mechanically ventilated patients had lower 
in-hospital mortality when anticoagulated vs
those who did not receive anticoagulation.
Postmortem examination of pulmonary 
vessels has demonstrated thrombosis with
microangiopathy. These and other observa-
tions have led to recommendations of anti-
coagulation for patients with COVID-19 to
prevent venous and arterial thromboembolic
events. For example, a new treatment 
protocol, MATH+ ( ), endorsed by the
Front Line COVID-19 Critical Care Alliance
for all hospitalized patients with COVID-19
who develop respiratory distress, includes
heparin to treat hypercoagulability. Although
anticoagulation protects against thrombosis, a
recent study revealed that 33 of 755 patients
with COVID-19 developed intracranial 
hemorrhage. Most of these cases represented
hemorrhagic transformation of ischemic

stroke. Eighteen of the patients had received
prophylactic anticoagulation for an elevated
D-dimer level and concern for prothrombotic
state. Although preventing thrombotic events,
such as pulmonary embolism and ischemic
strokes, is important, the risk for fatal 
hemorrhagic stroke emphasizes the need for
further study before prophylactic therapeutic
anticoagulation of all patients with COVID-19
with severe respiratory compromise becomes
routine practice (20).

Adam Flaczyk and al.  reviewedseveral
schemes, from different societies, regarding
the treatment of coagulation disorders in
COVID-19 patients (21): the Centers for
Disease Control and Prevention (CDC) (22),
International Society on Thrombosis and
Haemostasis interim guidance (ISTH-IG) (23),
American Society of Hematology (ASH)
(24,25), American College of Chest Physicians
(ACCP) (26), Scientific and Standardization
Committee of ISTH (SCC-ISTH) (27),
Anticoagulation Forum (ACF) (28), and
American College of Cardiology (ACC) (29).
The ACF pleads, on one hand, for high antico-
agulant doses in those patients which present
a severe form of the disease(enoxaparin 40 mg
twice daily or heparin 7500 unit/dose three
times daily) and, on the other hand,they pre-
fer using only prophylactic anticoagulant dos-
esin patients with non-critical disease.The
SCC-ISTH recommends using intermediate
low molecular weight heparin doses (LMWH)
for high risk critically ill patients, as well as in
non-critically ill patients, during their hospi-
talization.The same SCC-ISTH urges that the
anticoagulation treatment should be adapted
according to the body weight (an increasing of
50% in dose in case of obesity), advanced
thrombocytopenia, or poor renal function. The
ACC sustain the idea that, despite the fact
that, at the time being, there aren’t enough
studies to plead for using anticoagulants as a
standard treatment, in intermediate or thera-
peutic doses, an intermediate intensity (i.e.,
enoxaparin 1 mg/kg/day, enoxaparin 40 mg
twice daily, unfractionated heparin [UFH]
with target partial prothrombin time [PTT]
50–70) or therapeutic anticoagulation seems

Figure 1. Paul Marik. Eastern Virginia Medical School
(EVMS) Critical Care COVID-19 Management
Protocol

https://www.evms.edu/media/evms_public/departments/
internal_medicine/EVMS_Critical_Care_COVID-19_Protocol.pdf
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to be reasonable (21-29).
Regarding the prophylactic anticoagula-

tion, many of the societies recommend using
once daily anticoagulants. ASH prefers the use
of LMWH instead of UFH in order to lower the
exposure, excepting the cases in which the
hemorrhagic risk is higher than the risk of
thrombosis.The use of oral anticoagulants as a
routine treatment is not recommended by ant
of the associations mentioned above, because
of their disadvantages: pharmacodynamics
may be influenced by a pre-existing liver or
renal malfunction, their cost is higher, they
have longer half-live, and, in some cases, there
are hospitals which don’t have the possibility
to provide a reversal agent in case of overdose.
Regarding the anticoagulation in therapeutic
regimen, the CDC agrees to use the same
doses as in patients without COVID-19, the
ACF and ACCP, in order to lower the medical
personal exposure, choose LMWH over UFH,
the ACC points out that, due to its advantages
represented by lower risk of drug to drug
interaction with other therapies needed in
patients with COVID-19, respectively 
the possibility to be temporarily stopped, 
parenteral anticoagulation with UFH may 
be preferred, leaving the LMWH for the
COVID-19 patients in which a high-risk 
bleeding invasive procedure is unlikely to be
needed. In case of patients with acute bleeding
or advanced thrombocytopenia, the majority of
the above societies agree that the anticoagula-
tion regimen should be hold. In case of
COVID-19 patients who use anticoagulation
therapy as a chronic one and are suspected or
confirmed with disseminated intravascular
coagulation with acute haemorrhage, the ACC
recommends adjusting the anticoagulants
doses, or even briefly interrupting the anti-
coagulation treatment, in order to reduce the
risk of bleeding. Unless the risk of thrombosis
is very high, lowering the anticoagulation
doses is indicated (21-29).

Girish N. Nadkarni et al. conducted a study
on a group of 4389 patients with COVID-19
and compared with no anticoagulation group
(n=1,530; 34.9%), the therapeutic anti-
coagulation group (n = 900; 20.5%) and the

prophylactic anticoagulation one (n = 1,959;
44.6%) were associated with lower in-hospital
mortality. 89 patients (2%) had major bleeding
adjudicated by clinician review, with 27 of 900
(3.0%) on therapeutic, 33 of 1,959 (1.7%) on
prophylactic, and 29 of 1,530 (1.9%) on no anti-
coagulation. The proportion of patients with
bleeding events after initiation of anticoagula-
tion treatment was highest in patients on
therapeutic anticoagulation (27 of 900; 3.0%)
compared with patients on prophylactic 
anticoagulation (33 of 1,959; 1.7%) and no
anti-coagulation (29 of 1,530; 1.9%) (30).

Clinical Cases

In this context, we present a retrospective,
descriptive study that includes 3 cases of
severe hemorrhages followed by death in
COVID-19 anticoagulated patients, which
were transferred in September to “Colentina”
Surgical Department from another COVID-19
Hospital, where they received anticoagulation
(LMWH) in therapeutic doses.

The first case was a female patient, M.A.,
aged 69, who was urgently transferred from
“Victor Babes” Hospital after an abdominal
trauma produced by falling from the same
level. The clinical exam at the admission in
our Surgical Department revealed the follow-
ing: pallor, somnolence, abdominal pain, sys-
tolic blood pressure 110 mmHg, pulse rate 90
b/min, oxygen saturation 94% (patient with
oxygen mask 10 l/min). The abdominal 
CT revealed hematoma of the abdominal 
wall, haemoperitoneum, active haemorrhage 
( ). The laboratory tests indicated:
Hb 4,8 g/dl, Ht 14,10%, WBC 30040/mmc, NEU
27560/mmc, PLT 57000/ul, fibrinogen 131
mg/dl, INR 2,29, APTT 32,5 s, SARS COV 2
positive, CK 966 UI/l, CK-MB 54,4 UI/l, D-
dimer 6,59 ug/ml, feritin 8564 ng/ml,
Interleukin-6 1531 pg/ml, PRO-BNP 1680
pg/ml, procalcitonin 0,79 ng/ml, PCR 1,55
mg/l, Troponin T 139,8 pg/ml, uric acid 9
mg/dl, albumin 2,33 g/dl, amylase 218 UI/l,
creatinine 3,04 mg/dl, cholesterol 104,9 mg/dl,
alkaline phosphatase 58 UI/l, glucose 213,7
mg/dl, potassium 3,53 mg/dl, proteins 3,87
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g/dl, sodium 156 mmol/l, TGO 1125,6 UI/l,
TGP 1660 UI/l, urea 151,9 mg/dl. Concomitant
with the re-equilibration treatment and blood
transfusions, the patient was urged to the OR.
Intraoperatively, we discovered rectus abdomi-
nal muscles hematoma, haemoperitoneum
with non-coagulated blood, no major bleeding
source, but with multiple blood extravasations
through the muscle fibers. The evacuation of

the hematoma and the haemoperitoneum,
lavage, hemostasis, application of hemostatic
sponges/powders and drainage were per-
formed. Postoperatively, we continued to
administer blood transfusions, fresh frozen
plasma and antihaemorrhagics. Despite all
this measures, the patient’s condition 
continued to be unfavorable. An abdominal
ultrasound was performed and it revealed the

Figure 2. Abdominal wall hematoma (transversal view) Figure 3. Haemoperitoneum (transversal view)

Figure 4. Haemoperitoneum (sagital view) Figure 5. Haemoperitoneum (lateral view)
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recurrence of the haemoperitoneum ( ).
The patient was once again operated, 24 hours
after the first intervention, the same surgical
steps being performed. Short time after the
reintervention, the patient developed MODS
and exitus occurred at 48 hours.

The second case was a male patient, T.D.,
aged 52, also transferred in emergency condi-
tions from “Victor Babes” Hospital, where he
suffered a left gluteal area trauma after
falling. He was also being treated with high
doses of LMWH (Fragmin 15000 IU/24 h) 
during the hospitalization. Clinical exam at
the admission in our Surgical Department:
altered general state, low blood pressure
(53/36 mmHg), tachycardia (114 b/min), left
gluteal hematoma ( ), oliguria. Laboratory
tests: Hb 4,9 g/dl, Ht 18 %, WBC 15970 /mmc,
NEU 14370 /mmc, PLT 99000 /ul, fibrinogen

162 mg/dl, INR 1,78, APTT 50,70 s, SARS COV
2 positive, CK 633 UI/l, CK-MB 37,6 UI/l, D-
dimer 0,27 ug/ml, feritin 1808 ng/ml,
Interleukin-6 782,9 pg/ml, PRO-BNP 1138
pg/ml, procalcitonin 0,19 ng/ml, PCR 1,49
mg/l, Troponin T 68,28 pg/ml, uric acid 10
mg/dl, albumin 3,12 g/dl, Ca total 7,55mg/dl,
creatinine 2,92 mg/dl, glucose 549 mg/dl, LDH
471 UI/l,  potassium 6,71 mg/dl, protein 4,93
g/dl, TGO UI/l, TGP UI/l, uree 243 mg/dl. The
left gluteal area ultrasonography that was
performed, with Doppler included, showed a
large hematoma, but without active bleeding
source. The left hip and left femur Rx didn’t
identify a bone fracture. The thorax CT
revealed images specific for COVID pneumo-
nia, 58% of the lungs being affected. We 
didn’t have the possibility to perform an
angiography-CT. The patient benefited from
blood transfusion, administration of fresh
frozen plasma, antihaemorrhagics, noradrena-
lin, oxygen therapy, local ice application, fluid
and electrolyte re-equilibration. Although, at
the beginning, the patient’s state seemed to
improve, after 24 hours from the admission,
he became unstable and needed to be trans-
ferred in the ICU, where, after another 24
hours, he developed cardiac arrest that didn’t
respond to the resuscitation maneuvers, the
patient’s exitus being declared.

The last case we present is a female
patient, D.A., aged 77. Like the other two
patients, she was an emergency transfer
from the same COVID Hospital after being
diagnosed, through abdominal CT, with
hematoma of the rectus abdominal muscles
and hemoperitoneum, the difference being
that she didn’t suffer any trauma. She was
also being treated in the initial hospital with
large doses of LMWH. The clinical exam at
the admission in our Surgical Department
revealed acute abdomen, hypotension under
vasopressor support. Laboratory analysis:
Hb 4,9 g/dl, WBC 30510 /mmc, NEU
27580/mmc, PLT 45000/mmc, fibrinogen 40
mg/dl, INR 5,59, APTT 85,5 s, SARS COV 2
positive, CK 105 UI/l, CK-MB 47,9 UI/l, D-
dimer 1,06 ug/ml, feritin 34806 ng/ml,
Interleukin-6 1115 pg/ml, PRO-BNP 1360

Figure 6. Postoperatively pelvic ultrasound

Figure 7. Left gluteal hematoma
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pg/ml, procalcitonin 0,59 ng/ml, PCR 1,02
mg/l, Troponin T 149,5pg/ml, uric acid 7,3
mg/dl, albumin 0,65 g/dl, Ca total 8,88 mg/dl,
cholesterol 25,6 mg/dl, creatinine 1,92 mg/dl,
proteine 1,16 g/dl, TGO 245 UI/l, TGP UI/l,
urea 134 mg/dl. The patient was urged into
the OR and intraoperatively, hemoperi-
toneum, rupture of the lower third of the 
rectus abdominal muscle and hematoma in
the prevesical space were confirmed.
Evacuation of the hemoperitoneum and the
prevesical hematoma, lavage, multiple peri-
toneal drainage and application of Mikulicz
hemostatic mesh were performed. Concomitant,
the patient received blood transfution, 
fresh frozen plasma, antihaemorrhagics,
noradrenalin and oxygen therapy. Despite
all the treatment measures, surgical and
non-surgical, the patient’s evolution was
quickly unfavorable, thus she developed 
cardiac arrest 9 hours after the surgical
intervention. Resuscitation maneuvers were
applied, but without response, the patient
being declared dead. 

Discussions

Most of the studies in the literature showed
the benefic effect of the anticoagulation treat-
ment in COVID patients, taking in considera-
tion the fact that SARS-C0V-2 determines,
through multiple mechanisms, a coagulopathy
that is favored by an advanced inflammation
syndrome, which includes endothelial dysfunc-
tion, impaired blood-flow, platelet activation,
and increased coagulability, thus determining a
higher risk of thrombotic complications that
could be represented by deep venous thrombo-
sis (DVT), pulmonary embolism (PE), and
microvasculature thrombosis (13,31,32, 33).

On the other hand, the risk of using large
doses of anticoagulant (therapeutic dose),
should be taken in consideration, whereas
there are studies which rise the problem
regarding the main side effect of this treat-
ment, namely the hemorrhage. For example,
Siddhant Dogra et al. or Alexandra Kvernland
et al. published articles in which they
observed a high incidence of hemorrhagic

stroke in patients that received therapeutic
doses of anticoagulant (34,35).

Another important aspect is the one related
to the type of the anticoagulant that is used. If
we take in consideration using heparin, for
example, we should pay attention to the fact
that heparin has a 10–15% risk of significant
bleeding and that many risk factors that may
increase the odds of an acute haemorrhage,
such as advanced age, critical form of the 
disease, trauma or surgeryrecent case history,
cardiopulmonary resuscitation, longer period
spent in hospital, leukopenia and thrombo-
cytopenia, are frequently encounteredin
patients with COVID-19 (36,37).  LMWHs
have some advantages compared to UFH,
namely: decreasing the medical staff 
exposure, conserving the personal protective
equipment, the once daily administration in
prophylactic therapy reduces missed doses
cases, decreasing the laboratory monitoring in
case of therapeutic treatment (21).

In his study, Girish N. Nadkarni et al.
observed that among patients on a single 
therapeutic agent, bleeding rates were higher
in those on low molecular weight heparin
(LMWH) compared with direct oral anticoagu-
lants (DOACs) (2.6% vs. 1.3%, respectively),
and among those on a single prophylactic
agent, bleeding rates were higher in those on
unfractionated heparin (UFH) compared with
LMWH (1.7% vs. 0.7%, respectively) (30). 

In our Surgical Department, over the years,
we observed differences regarding the risk of
bleeding even between the different types of
LMWHs, so that we always preferred
Enoxaparin over Dalteparin or Nadroparin,
especially when we were talking about 
therapeutic doses of anticoagulant therapy.
That’s why, even in COVID patients, that we,
as COVID-Support Hospital, have been 
treating since March 2020, we continued to
use only Enoxaparin as anticoagulant, both in
prophylactic and therapeutic doses.

All three cases presented in this article
were treated during their initial hospitaliza-
tion with therapeutic doses of Dalteparin, and
the patients developed life-threatening 
haemorrhages after minimal traumas or even
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without a trauma. All three patients had low
fibrinogen values, that leading to the idea that
the probable mechanism for their bleedings
was disseminated intravascular coagulation.
We didn’t find in any patient a major vessel 
as the source of the bleeding, instead, the
haemorrhages were diffuse. Intraoperatively,
we discovered clots in large quantities that
could lead to consumptive coagulopathy, which
irreversibly aggravate the evolution.

Conclusions

Although our study cannot be very eloquent,
due to the low number of patients analyzed,
our aim is to trigger an alarm signal in order
to avoid the increase of number of such cases.
We plead for the usage of prophylactic doses of
anticoagulant in COVID patients, instead of
therapeutic ones, when there are no other
indications, and for choosing Enoxaparin as
the preferred LMWH, due to its increased
safety profile.

The authors declare no conflict of interests.
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