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Retroperitoneal hematoma - an unexpected
complication of anticoagulant therapy in COVID-19
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SUMMARY

Introduction Coronavirus disease 2019 (COVID-19) is associated with high inflammatory response,
hemostatic disturbances, and high thrombotic risk. Despite thromboprophylaxis, a high incidence of
thromboembolic events has been reported with a consequent increase in anticoagulant therapy from
standard to intermediate or even therapeutic doses. However, published evidence on the incidence and
outcome of the hemorrhagic complications of applied therapy is still limited.

Outlines of cases We present two female COVID-19 patients, treated with anticoagulant therapy who
suffered from major spontaneous bleeding and retroperitoneal hematoma. The first, a 64-year-old pa-
tient, treated with non-invasive ventilation protocol in the Intensive Care Unit due to respiratory failure
received a therapeutic dose of anticoagulant therapy adjusted to the anti-Xa assay. The cumulative dose
of nadroparin was 150 1U/kg body weight/day. The second, a 60-year-old patient with the moderate
clinical presentation on low flow oxygen support was treated with therapeutic doses of anticoagulant
therapy calculated according to the body weight. Emergency open surgery was performed due to massive
bleeding. No active surgical bleeding was detected, and retroperitoneal hematomas were assumed to be
complications of the applied anticoagulant therapy. Both patients were discharged and fully recovered.
Conclusion Although rare, severe hemorrhage requires attention when considering anticoagulant
therapy in COVID-19. Uncommon sites of spontaneous bleeding suggest additional evaluation on a
case-by-case basis, given that a diagnosis is often delayed due to a lack of specific presenting symptoms.
Further studies are needed to verify the risk-benefit ratio of different regiments of anticoagulant therapy

in patients with COVID-19.
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is a sys-
temic disease characterized by immune system
hyperactivity, endothelial dysfunction, and he-
mostasis disorders. Hemostasis disorders are
one of the critical aspects of the pathophysiol-
ogy of this disease, and various mechanisms
such as cytokine storm, antiphospholipid syn-
drome, activation of macrophages and com-
plement cascades are related to them [1]. All
these derangements significantly increase the
risk of thrombosis, and 20-30% of critically ill
COVID-19 patients develop pulmonary throm-
boembolism and deep vein thrombosis [2]. On
the other hand, studies published before the
pandemic showed that 8-10% of patients in the
Intensive Care Unit (ICU) develop thrombo-
embolic complications regardless of prophylac-
tic doses of anticoagulant therapy [3].

The high incidence of thrombosis in patients
with COVID-19 made some clinicians increase
the dose of anticoagulant therapy from prophy-
lactic to intermediate or therapeutic doses.
However, the efficacy and safety of various an-
ticoagulant therapy protocols are still lacking
[4]. Most of the published clinical trials have
focused on thromboembolic complications,

while the risk factors and frequency of bleed-
ing, and its impact on patient morbidity and
mortality, remain unknown.

Here we present two female COVID-19 pa-
tients, treated with anticoagulant therapy and
suffering from major spontaneous bleeding
and retroperitoneal hematoma. Our research
database covered the period from April 2020 to
December 2021 in Karaburma COVID Hospital.

REPORTS OF CASES
Case 1

A 64-year-old woman, a long-term hyperten-
sive patient on regular therapy, obese (body
weight 90 kg, body height 175 cm), and un-
vaccinated, was transferred from the ward of
our hospital to the ICU due to respiratory in-
sufficiency. At the time of her deterioration,
she had oxygen support with a non-rebreather
mask (NRM) with a flow rate of 15 I/min. She
was dyspneic, with paroxysmal coughing fits,
tachypneic with a respiratory rate up to 35/
min, with oxygen saturation (SpO,) of 89-92%.
Immediately after admission, non-invasive
ventilation was started, with the following
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Figure 1. Case 1 - chest radiograph shows
bilateral patchy pulmonary consolidations

Figure 2. Case 1 - (a) axial computed tomography scans of the abdomen and pelvis show right
rectus abdominis muscle hematoma (b) extending into the extraperitoneal pelvis; (c) hemor-
rhagic collection posterior to the anterior abdominal wall

Table 1. Case 1 - blood tests during the intensive care unit course

Data | Hgbo/l | Plt1ol | e ce p S nﬁ:’; 6P9’ | INR | Fibg/l | Ddmg/l | ATIIU/mI | Axa U/ml
g‘;’g”;a' Lo | 140-450 | 25-75 | 44-88 > 90 0-5 07-12| 2-4 | 0-05 | 08-12

Dayl | 137 | 246 9.1 56 101 181 | 196 | 092 213

Day3 | 125 | 291 9.0 44 107 1693 | 576 | 104 | 62 | 302 0.94 0.50
Day5 | 120 | 252 7. 47 106 614 49 | 380

Day7 | 143 | 394 63 50 104 87 6.38

Day 8 101 | 25 | 371 085 107
Dayll | 134 | 342 6. 45 107 21 169

Day14 | 135 | 251 62 49 105 07 0.91

Day15 | 108 | 259 85 44 107 05 107 0.64

Hgb - hemoglobin; PIt - platelets; Cre — creatinine; GFR - glomerular filtration rate; CRP - C-reactive protein; IL6 - interleukin 6; INR - international normalized

ratio; Fib - fibrinogen; Dd - D-dimer; AT IIl - antithrombin Ill; AXa - anti Xa assay (therapeutic range 0.5-1 U/ml, prophylaxis range 0.1-0.4 U/ml)

parameters: FiO, 80%, positive end-expiratory pressure
(PEEP) 8 cmH, O, Pasb 0, whereby the respiratory fre-
quency decreased to 25/min with SpO, of 96-97%. Her
initial X-rays showed bilateral patchy pulmonary infil-
trates (Figure 1). Twelve hours after admission, and after
measurement of arterial blood gas test (pH 7.46, PaCO,
33 mmHg, PaO, 170 mmHg, HCO, 23.5 mmol/l, BE
0.2 mmol/l, lactate 1 mmol/l), respiratory parameters were
corrected to FiO, 60%, PEEP 6 cmH,O, Pasb 0.

Low molecular weight heparin was dosed according
to the local algorithm of the hospital: Nadroparin 0.6 ml
subcutaneously, once a day for patients up to 100 kg or
0.9 ml subcutaneously, once a day for patients over 100 kg,
if the D-dimer values were < 2 mg/L fibrinogen equivalent
units; while for patients with D-dimer > 2 mg/L fibrinogen
equivalent units, an adequate dose (relative to body weight)
of low molecular weight heparin was given twice a day.
Thus, an initial intermediate dose of anticoagulant therapy
was started with Nadroparin 0.6 ml, subcutaneously, twice
daily. After four doses of nadroparin, on the third day and
four hours after the morning dose, an anti-Xa test was per-
formed together with other hemostasis parameters (Table
1). After obtaining the anti-Xa test (0.5 U/ml), anticoagu-
lant therapy was corrected (nadroparin 0.6 ml + 0.9 ml)
so that the cumulative dose of 150 U/kg body weight/day
was reached. After dose adjustment, according to the same
regimen, the patient’s hemostatic profile was repeated on
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the eighth day when the anti-Xa test value was assumed
satisfactory (1.07 U/ml) (Table 1).

On the third day, after checking the blood investigation,
Tocilizumab was prescribed according to the drug admin-
istration protocol due to further deterioration (Table 1).

In the next few days, the patient improved, and the val-
ues of the inflammatory parameters decreased (Table 1).
On day 10, her oxygen support switched from non-invasive
ventilation to a NRM, with a gradual reduction in oxygen
flow over the next few days.

On day 15, the patient complained of lower abdominal
pain in the morning. In the afternoon, the pain became more
intense with abdominal tenderness and minimal distention.
She became hypotensive and tachycardic. The laboratory
tests revealed a decrease in hemoglobin level to 108 mg/1
(Table 1). She had oxygen support with NRM 15 l/min, and
arterial blood gas test showed PaO, 192 mmHg, PaCO,
31 mmHg, HCO, 23.1, BE 0.2, lactates 3.1.

Due to the hospital’s limited resources, the patient was
transferred to another hospital for further diagnosis and
treatment under suspicion of severe bleeding. The patient
underwent an urgent medial laparotomy with the dominant
tinding of the right rectus abdominis muscle’s hematoma
and bilateral retroperitoneal bleeding. Approximately 1300
ml of blood with coagula were evacuated (Figure 2). The
postoperative course was uneventful, and the patient was
discharged from the hospital in a good general condition.

Srp Arh Celok Lek. 2023 May-Jun;151(5-6):343-347



Retroperitoneal hematoma - an unexpected complication of anticoagulant therapy in COVID-19 patients

Figure 3. Case 2 - chest X-ray scan shows ex-
tensive bilateral pulmonary consolidations
involving both lower lobes with a zone of
reduced pericardial transparency of the left
lung

Table 2. Case 2 - blood tests during the hospital course

Figure 4. Case 2 - (a) axial computed tomography scans of the abdomen and pelvis show bilat-
eral rectus abdominis muscles hematomas (b) extending into the extraperitoneal pelvis; another
hemorrhagic collection in the right retroperitoneum with displaced adjacent structures (c)

Data Hgb (g/l) | PIt10%1 | Urea (mmol/l) | Cre (mmol/l) | GFR ml/min/1.73 m? | CRP (mg/l) | IL6 (pg/ml) INR Dd (mg/l)
g%;r:a' 115-165 | 140-450 25-75 44-88 >90 0-5 0-0.5
Day 1 144 162 5.0 66 20 18.1 0.41
Day 2 133 293 7.5 61 97 74.3 754 0.52
Day 6 134 337 6.6 56 99 73.0 0.73
Day 8 145 493 8.9 63 95 18.8 1.86
Day 13 136 362 8.5 53 101 1.2 0.83
Day 16 130 304 7.1 54 100 0.4 0.97 0.65

Hgb - hemoglobin; PIt - platelets; Cre — creatinine; GFR - glomerular filtration rate; CRP - C-reactive protein; IL6 — interleukin 6; INR - international normalized

ratio; Dd - D-dimer

Case 2

A 60-year-old obese woman (body weight 70 kg, body
height 157 cm), vaccinated, with rheumatoid arthritis, af-
ter the triage in the COVID Center in Belgrade, she was
admitted to the ward of our hospital for further treatment
of proven SARS-CoV-2 infection and consequential bilat-
eral pneumonia. The disease began 10 days before admis-
sion with the appearance of cough, malaise, shortness of
breath, and fever. Immediately after admission, supportive
oxygen therapy was initiated using a nasal catheter with a
flow rate of 2 1/min, achieving SpO, of 96-97%. The initial
chest X-ray showed extensive bilateral pulmonary infil-
trates involving both lower lobes with a zone of reduced
paracardial transparency of the left lung (Figure 3).

Prophylactic thromboprophylaxis was started with
nadroparin 0.6 ml, subcutaneously, once daily according
to the local algorithm. In the next few days, the patient’s
condition worsened with a progressive increase in oxy-
gen support. After checking laboratory results on the fifth
hospital day, tocilizumab was prescribed according to the
drug dosage information (Table 2). On the eighth day, due
to further progression of the disease, oxygen support was
increased to NRM with a flow rate of 15 1/min. The thera-
peutic dose of anticoagulant therapy was started accord-
ing to the patient’s body weight, with nadroparin 0.6 ml
twice a day.

In the next few days, the patient improved with a de-
crease in inflammatory parameters (Table 2) and a gradual
decrease of oxygen support to the nasal catheter at a flow
rate of 2 [/min.
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On day 16 after admission, the patient complained of
abdominal pain. The abdomen was painfully sensitive to
light and deep palpation during the physical examination,
particularly in the ileocecal and suprapubic regions. Urine
retention was assumed, but 100 ml of clear urine was ob-
tained after the urinary catheter placement. The labora-
tory tests revealed a slight decrease in hemoglobin level
compared to the previous result, but still within the nor-
mal range (Table 2). The patient became hypotensive and
tachycardic, and because of suspicion of acute abdomen
and bleeding as a complication of anticoagulant therapy,
she was urgently transported to the surgical facility of an-
other COVID hospital.

Abdominal and pelvic computed tomography scans
showed hematomas of rectus abdominis muscles,
42 x 56 x 110 mm on the left and 40 x 55 x 120 mm on
the right side. There were also two hemorrhagic collec-
tions: in the right pelvis with a diameter of 60 x 90 mm,
which pushes the central pelvic organs contralaterally, and
in the right retroperitoneum with a size of 80 x 110 mm,
which luxates the ascending colon and pushes the right
kidney to the anterior abdominal wall (Figure 4). The pa-
tient underwent emergency surgery when around 3000 ml
of blood with coagula was evacuated. The postoperative
course went well, and the patient was discharged from the
hospital in a good general condition.

Data from the database of the doctoral dissertation
“Hemostatic profile and effectiveness of anticoagulant ther-
apy in patients with acute respiratory failure in COVID-19”
was used, which was approved by the Ethics Committee of
the Military Medical Academy on May 25, 2022.
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DISCUSSION

All anticoagulation guidelines in COVID-19 suggest
thromboprophylaxis for hospitalized patients [5]. Three
large international clinical trials published last year, col-
lectively called multiplatform randomized controlled trials,
described the effects of different dose regimens of heparin
in both non-critically and critically ill patients [6, 7]. The
primary outcome was a combination of hospital mortality
and organ support-free days at 21 days in non-critically ill
patients or patients in the ICU (critically ill). The results
showed that therapeutic anticoagulation did not improve
outcomes or mortality in the critically ill (including pa-
tients receiving high-flow oxygen). Opposite to this, in
patients with moderate COVID-19 and low flow oxygen
support, therapeutic anticoagulation reduced the need for
organ support. Although low, the incidence of bleeding
was higher with therapeutic anticoagulation than with
usual thromboprophylaxis in both groups of patients [6,
7]. In ICU patients, major bleeding occurred in 3.8% of
the patients assigned to receive therapeutic-dose antico-
agulation and 2.3% of those assigned to receive usual-care
thromboprophylaxis [6]. In non-critically ill patients, ma-
jor bleeding occurred in 22 of 1180 patients (1.9%) in the
therapeutic-dose anticoagulation group and nine of 1047
(0.9%) in the usual-care thromboprophylaxis group. Fatal
bleeding occurred in three patients in the anticoagulation
group and one in the thromboprophylaxis group [7]. Our
first patient was critically ill with high-flow oxygen support
and a therapeutic dose of anticoagulant therapy adjusted to
anti-Xa assay; the second was moderately ill on low-flow
oxygen and therapeutic doses of anticoagulation calculated
according to the body weight. Although current guidelines
recommend a prophylactic anticoagulation for adults who
require ICU-level care, including those receiving high-flow
oxygen, and a therapeutic dose of anticoagulation for pa-
tients who require low-flow oxygen, both of our patients
had significant bleeding as a complication of therapeutic
anticoagulation therapy [8]. Moreover, they had a sponta-
neous retroperitoneal hematoma (SRH), an unusual and
uncommon complication of anticoagulants [9].

SRH is challenging to diagnose because of the vague
signs and symptoms. Patients with retroperitoneal bleed-
ing have very subtle clinical signs of hemorrhage. Very
discreet hemodynamic instability, mild hypotension and
tachycardia that improve with intravenous fluids for a short
period should raise the clinician’s suspicion about possible
retroperitoneal hematoma and further investigation [10].
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It is believed that the term spontaneous means the ab-
sence of specific underlying pathology or trauma; many
data implied that unrecognized, minor injuries such as
vomiting or coughing can cause minor bleeding that can
be promoted and augmented with anticoagulation therapy.
In a small study with 12 patients, anticoagulation therapy
was the reason for large hematoma of the rectus abdominis
muscle; six of them had a history of coughing attacks [11].
This may be a plausible explanation of our patients rectus
abdominis muscle hematomas and retroperitoneal bleed-
ing mechanism, considering the low bleeding risk of our
patients in view of the lack of other comorbidities such as
renal disease or any bleeding disorders.

SRH is usually associated with anticoagulant thera-
py, bleeding disorders, and hemodialysis patients [12].
Recently, spontaneous retroperitoneal bleeding with
massive deep vein thrombosis has been reported in a pa-
tient with COVID-19 who was not even on anticoagu-
lant therapy, without any history of bleeding diathesis or
trauma prior to admission to the hospital [13]. This case
emphasizes that the COVID-19 induced procoagulant state
can cause massive thrombosis and the need for therapeutic
doses of anticoagulation. However, the risk of hemorrhagic
complications should always be considered, with caution
regarding dose regimens of anticoagulant therapy in spe-
cific patients.

It is very delicate to keep the equilibrium between anti-
coagulant therapy, and thrombotic and hemorrhagic com-
plications in patients with COVID-19. Hence, the optimal
anticoagulation protocol is still debatable. Retroperitoneal
hematoma, an uncommon site of spontaneous bleed-
ing, is a rare complication of anticoagulants. Additional
evaluation on a case-by-case basis is needed in light of
the absence of specific presenting symptoms and delayed
diagnosis. Further studies are needed to verify the risk-
benefit ratio of different regiments of anticoagulant therapy
in patients with COVID-19.
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PeTponepuToHeaNHU XemaTOM — HeyoburuajeHa KOMNAUKaLMja aHTUKOArynaHTHe

Tepanuje Kog, 6onecHuKa ca Kosuaom 19

Wrop Backosuh', MiBo Yaosuuuh', Muxauno Crojuh’, Jburbana ApceHosuh?, Bojucnasa HewkoBuh'

'BojHOMeAMLMHCKa akafiemMija, KnHUKa 3a aHecTe3nonorujy U MHTeH3MBHY Tepanujy, beorpag, Cpbuja;
’BojHOMeAMLMHCKa akagemuja, VIHCTUTYT 3a MeauumHCKy 6roxemujy, Beorpag, Cpbuja

CAXETAK

YBog bonect n3a3BaHa BUpYycom KOpoHa (KoBua 19) KapakTe-
pue ce XunepuHdnamaTopHUM OLrOBOPOM, XEMOCTATCKIM
nopemehajrima 1 BUCOKMM pPr3NKOM Of TPOM603e. YnpKoc
Tpombonpodunakcy, 6pojHe CTyauje cy nokasane BUCOKY WH-
umaeHumjy Tpomboembonujckmx gorahaja ca nocneguyHIM no-
Beharbem 03e aHTVKOoarynaHTHe Tepanuje oA CTaHAAPAHMX, O
VHTepMeamnjapHUX UK Yak Tepanujckrx. MehyTnm, objaBreHm
MoJaLm O y4ecTanocT 1 MCXOAY XeMOoparujcKnx KomnavKaLumja
NpUMeHeHNX NPOTOKOa Jieuetba CY U jajbe OrpPaHNYEHN.
Mpukas 6onecHuKa Y TeKCTy ce npriKasyjy ABe 6onecHuue ca
KoBrAoM 19 1 nojaBOoM MacMBHOT KpBapera (CoHTaHu pe-
TpOMnepuUTOHeasH XeMaTOM) Kao MOCNeANLOM NPUMEHeHe
aHTUKoarynaHTHe Tepanuje. MpBa, 64-roguiltba, 6onecHnLa
NPUM/beHa je y JefUHWLY NHTEH3MBHOT Nleyerba 360r TellKe
pecnupatopHe nHcyduumjeHumje. 3anoyeTa je HeMHBa3vBHa
MeXaHW1YKa BeHTunaumja 1 Tepanujcka Ao3a aHTuKoarynaHTHe
Tepanuje oppeheHa BpegHOCTMa aHTU-Xa TecTa. KymynatveHa
[l03a HagponapwHa je 6una 150 /U/kg TenecHe mace no AaHy.
Kog apyre, 60-roauwbe, 6onecHrue ca bunatepanHom nHey-

Srp Arh Celok Lek. 2023 May-Jun;151(5-6):343-347

MOHWjOM 1 YMEPEHO TELKOM KJIMHUYKOM C/IMKOM NPpUMeHeHe
Cy Tepanuvjcke fo3e aHTUKOoarynaHTHe Tepanuvje nspayvyHarte
npema TenecHoj TexnHu. O6e 6onecHuue cy npebaueHe y
APYry YCTaHOBY 1 MOABPrHYTE XUTHOj XMPYPLUKOj NUHTEPBEH-
Lmju 3601 3HaYajHOr KpBapekba. AKTBHO XUPYPLUKO KpBapetbe
Huje OTKPUBEHO, @ PETPONEePUTOHeaIHN XeMaToMW Ce cMaTpajy
KOMMIKaLmjoM npuMetbeHe Tepanuje. Obe 6onecHuue cy oT-
nyLITEHE Ca JIeuetba y JOOPOM OMLUTEM CTatby.

3ak/pyvak MacnBHO KpBapete npefcTaBsba PeTKy anv Mory-
hy KoMNIMKauWjy aHTUKoaryaHTHe Tepanuje Kof 6onecHuKa
ca koBugom 19. HeyobryajeHa mecTa CMOHTaHOT KpBapea
3axTeBajy UHAVBUAYANTHW Tepanujcky NPUCTYN 60necHuKy,
00631pOM Ha TO [la Ce AnjarHo3a YecTo ofnaxe 360r HegocTaTka
cneunpruHmx cumnToma. MoTpebHe cy fasbe cTyauje fa 6u ce
ncnutane edpmKacHocT n 6e36eHOCT NPrYMeHe Pa3nnUnUTX
NPOTOKOJIa aHTUKOArynaHTHe Tepanuje, NocebHO BULLMX Tepa-
NnjcKrX J03a, Kof 6onecHrKa ca kosugom 19.

KmbyuHe peun: koBug 19; aHTMKOarynaHTHa Tepanuja; Kpsape-
tbe; PeTponeprUTOHeyM
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