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

Perponepuroneanan xeMaToM — HeyoOU4ajeHa KOMILTHKAIIH]a

AHTUOKOATYJIAaHTHE Teparuje Ko 60JecHruKa ca KoBuIoM 19

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.

Case report We present two female COVID-19
patients, treated with anticoagulant therapy and
suffering from major spontaneous bleeding and
retroperitoneal hematoma. The first, 64-year-old
patient, treated with non-invasive ventilation
protocol in the Intensive Care Unit (ICU) 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
BW/day. The second, 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.
Keywords: COVID-19; anticoagulants; hemorrhage;
retroperitoneal space
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CAXETAK

¥YBoa Koponasupycua 6omect 2019 (xoBug 19) ce
KapakTepHIle XuIepruH(IaMaTopHUM OAFOBOPOM,
XEeMOCTaTCKUM nopemMehajuma ¥ BUCOKUM PHU3HKOM
on TpoM6b0o3e. Ypkoc TpomOompodutakcu, 6pojHe
CTyJHM]je Cy T0Ka3aje BUCOKY UHITAACHIIU]Y TPOMOO-
embommjckux gorahaja ca OCHEIHIANM TOBEIAHEM
JI03€ aHTHKOAaryJIaHTHE Teparuje o CTaH/Iap/IHuX,
JI0 MHTEPME V] CpHIX ITH YaK Tepandjckux. Mehy-
THM, 00jaBJbCHH MOJAIN O YUECTATOCTH U UCXOIy
XEMOpAarhjeKnX KOMIUTUKANN]a TPUMEHEHUX
IIPOTOKOJIA JICUCHha Cy U aJbe OTPaHUICHH.

IHpuka3 6o1ecHnKa Y TEKCTY ce IpuKa3yjy aBe 00-
JIECHUILIE ca KOBUAOM 19 M 110jaBOM MacHBHOT KpBa-
pemwa (CMOHTaHU PETPOTIEPUTOHEATHH XEMATOM) Kao
MOCIIEAUIIOM NTPUMEEHE aHTUKOATyJIaHTHE Teparu-
je. TIpBa, 64-roaunima O0JICCHUIIA, TPUMJIbEHA j€ Y
JeauHWIly MHTEH3UBHOT Jieuetha 300T TEIIKe peciu-
paTopHe HHCYpuIHjeHIH]je. 3aroYera j¢ HCHHBa3HB-
Ha MEXaHWYKa BEHTWJIAIM]ja U TEPaITijcKa 103a
aHTUKOATyJIaHTHE Tepariije oxpeleHa BpeaHocTIMa
antu-Xa tecra. Kymynatueaa no3a HagpomapuHa je
6wra 150 1U/kg TM. Kox apyre 60-roauiismse 60ec-
HUIIE ca OWIaTepIIHOM ITHEYMOHHjOM M YMEpPEHO Te-
IIIKOM KIIMHUYKOM CIIMIKOM NPUMEHEHE CY Tepartyj-
CKe JI03¢ aHTHKOAaryJIaHTHe Tepaluje u3padyHare
npema TesnecHoj Texunu. O6e dosecHule cy npeda-
YeHe y JPYTy YCTaHOBY W MOJBPrHYTE XUTHOj XUPYP-
IIKOj MHTEPBEHIIMjU 300T 3Ha4ajHOT KPBapEHa.
AXTHBHO XHMPYPIIKO KpBapewe HUje OTKPUBEHO, a
PETPONEPUTOHEATTHH XEMATOMH CE CMATPajy KOM-
IUIMKAIjOM IpHMerbeHe Tepanuje. Ode OonecHue
Cy OTITyIITEHE ca JieYema y J0OpOM OIIITEM CTamby.
3ak/byyak MacuBHO KpBapeme IpecTaBbajy peTKy,
ay Moryhy KOMITIMKaI¥jy aHTHKOaryJIaHTHE Tepa-
nje koJ OonecHuka ca koBuaoM 19. HeyobGuuajena
MecTa CIIOHTAaHOT KPBapewa 3axXTeBajy HHIUBUAYa-
HU TEPaInjCKu MPUCTYT OOJIECHUKY, C 003MPOM Ja ce
JIMjarHo3a 9eCTO OJyTaXke 300T HeoCTaTKa CIeu(u-
yHUX cumnToMa. [lotpebHe cy naswe cryauje na ou
ce ucnuraiga epuKacHOCT 1 6e30eAHOCT MpUMEHe
Pa3IMUUTUX NPOTOKOJIA AaHTHKOATYJIaHTHE Teparuje,
1oceOHO BHUIIMX TEPAINjCKHX J103a, KO O0JIECHUKA
ca xoBuaoM 19.

Kibyune peun: xoBup 19; anTukoarynaHTHa
Teparuja; KpBapemwe; peTpOIepUTOHEYM
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INTRODUCTION

Coronavirus disease 2019 (COVID-19) is a systemic disease characterized by immune
system hyperactivity, endothelial dysfunction, and hemostasis disorders. Hemostasis disorders
are one of the critical aspects of the pathophysiology of this disease, and various mechanisms
such as cytokine storm, antiphospholipid syndrome, activation of macrophages and
complement cascades are related to them [1]. All these derangements significantly increase the
risk of thrombosis, and 20-30% of COVID-19 critically ill patients develop pulmonary
thromboembolism and deep vein thrombosis [2]. On the other hand, studies published before
the pandemic showed that 8-10% of patients in ICU develop thromboembolic complications
regardless of prophylactic 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 prophylactic to intermediate or therapeutic
doses. However, the efficacy and safety of various anticoagulant therapy protocols are still
lacking [4]. Most. of the published clinical trials have focused on thromboembolic
complications, while the risk factors and frequency of bleeding, and its impact on patient
morbidity and mortality, remain unknown.

Here we present two female COVID-19 patients, 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 Covid hospital Karaburma.

CASE REPORT

Case 1

A 60-year-old woman, a long-term hypertensive patient on regular therapy, obese (BW
90kg, BH 175cm), and unvaccinated, was transferred from the ward of our hospital to the

Intensive Care Unit (ICU) due to respiratory insufficiency. At the time of her deterioration, she
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had oxygen support with a non-rebreather mask (NRM) with a flow rate of 15 I/min. She was
dyspnoeic, with paroxysmal coughing fits, tachypneic with a respiratory rate up to 35/min, with
oxygen saturation (SpOz) of 89-92%. Immediately after admission, non-invasive ventilation
(NIV) was started, with the following parameters: FiO2 80%, PEEP 8 cmH-0, Pasb 0, whereby
the respiratory frequency decreased to 25/min with SpO2 of 96-97%. Her initial X-rays showed
bilateral patchy pulmonary infiltrates. (Figure 1) Twelve hours after admission, and after
measurement of arterial blood gas test (pH 7.46, PaCO2 33 mmHg, PaO2 170 mmHg, HCO3"
23.5 mmol/l, BE 0.2 mmol/l, lactate 1.0 mmol/l), respiratory parameters were corrected to FiO>
60%, PEEP 6 cmH0, Pasb 0.

Low Molecular Weight Heparin (LMWH) was dosed according to the local algorithm of
the hospital: Nadroparin 0.6 ml subcutaneously (SQ), 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 (FEU); while for patients with D-dimer >2 mg/L FEU, an
adequate dose (relative to.body weight) of LMWH was given twice a day. Thus, an initial
intermediate dose of anticoagulant therapy was started with Nadroparin 0.6 ml, (SQ), twice
daily. After four doses-of nadroparin, on the third day and four hours after the morning dose,
an-anti-Xa test was performed together with other hemostasis parameters. (Table 1) After
obtaining the anti-Xa test (0.5 U/ml), anticoagulant therapy was corrected (Nadroparin 0.6ml
+ 0.9ml) so that the cumulative dose of 150 U/kg BW/day was reached. After dose adjustment,
according to the same regimen, the patient's hemostatic profile was repeated on 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 administration protocol due to further deterioration. (Table 1)

In the next few days, the patient improved, and the values of the inflammatory parameters

decreased. (Table 1) On the tenth day, her oxygen support switched from NIV to a non-
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rebreather mask, with a gradual reduction in oxygen flow over the next few days.

On the fifteenth day, 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/l (Table 1). She had oxygen support with NRM 15L/min, and
arterial blood gas test showed PaO2 192 mmHg, PaCO2 31mmHg, HCO3 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 finding 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.

Case 2

A sixty-three-year-old obese woman (BW 70kg, BH 157cm), vaccinated, with rheumatoid
arthritis, after the triage in the Covid center in Belgrade, was admitted to the ward of our
hospital for further treatment of proven SARS-CoV-2 infection and consequential bilateral
pneumonia. The disease began ten days before admission with the appearance of cough,
malaise, shortness of breath, and fever. Immediately after admission, supportive oxygen
therapy was initiated using a nasal catheter (NC) with a flow rate of 2 I/min, achieving SpO>
of 96-97%. The initial chest X-ray showed extensive bilateral pulmonary infiltrates involving
both lower lobes with a zone of reduced paracardially transparency of the left lung (Figure 3).

Prophylactic thromboprophylaxis was started with Nadroparin 0.6 ml, SQ, once daily

according to the local algorithm. In the next few days, the patient's condition worsened with a
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progressive increase in oxygen 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 I/min. The therapeutic dose of anticoagulant therapy was started
according to the patient body weight, with nadroparin 0.6 ml twice a day.

In the next few days, the patient improved with a decrease in inflammatory parameters
(Table 2) and a gradual decrease of oxygen support to the nasal catheter at a flow rate of 2
I/min.

Sixteen days after admission, the patient complains 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 obtained after the urinary catheter placement. The laboratory tests revealed a slight
decrease in hemoglobin level compared to the previous result, but still within the normal 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 another Covid hospital.

Abdominal and pelvic CT 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
collections: in the right pelvis with a diameter of 60 x 90mm, which pushes the central pelvic
organs contralaterally, and in the right retroperitoneum with a size of 80x110mm, which luxates
the ascending colon and pushes the right kidney to the anterior abdominal wall. (Figure 4) The
patient 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.
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Data from the database of the doctoral dissertation "Hemostatic profile and effectiveness
of anticoagulant therapy 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.

DISCUSSION

All anticoagulation guidelines in COVID-19 suggest thromboprophylaxis for hospitalized
patients [5]. Three large international clinical trials published last year, collectively 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 patients
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 anticoagulation and 2.3% of those
assigned to receive usual-care thromboprophylaxis [6]. In non-critically ill patients, major
bleeding occurred in 22 of 1180 patients (1.9%) in the therapeutic-dose anticoagulation group
and 9 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
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ICU-level care, including those receiving high-flow oxygen, and a therapeutic dose of
anticoagulation for patients who require low-flow oxygen, both of our patients had significant
bleeding as a complication of therapeutic anticoagulation therapy [8]. Moreover, they had a
spontaneous 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 bleeding 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]. It is believed that the term spontaneous means the
absence 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 bleeding 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 wusually associated with anticoagulant therapy, bleeding disorders, and
hemodialysis patients [12]. Recently, spontaneous retroperitoneal bleeding with massive deep
vein thrombosis has been reported in a patient with COVID-19 who was not even on
anticoagulant 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
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regimens of anticoagulant therapy in specific patients.

It is very delicate to keep the equilibrium between anticoagulant therapy, and thrombotic
and hemorrhagic complications in patients with COVID-19. Hence, the optimal
anticoagulation protocol is still debatable. Retroperitoneal hematoma, an uncommon site of
spontaneous bleeding, 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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Table 1. Case 1 — blood tests during the intensive care unit course

GFR
Urea Cre . CRP I1L6 . Dd AT Il Axa
Data | Hgbgll | PIL10% | oy | mmold | mgn | pgimt | NR PRI mgn | Ut | il
N&EZ" 115-165 | 140-450 | 25-7.5 | 44-88 >90 0-5 0.7-1.2 24 | 005 | 0812
Day 1 137 246 9.1 56 101 181 | 196 0.92 213
Day 3 125 291 9.0 44 107 | 1693 | 576 1.04 6.2 3.02 0.94 0.50
Day 5 129 252 71 47 106 614 49 3.80
Day 7 143 394 6.3 50 104 87 6.38
Day 8 1.01 25 371 0.85 1.07
Dayll 134 342 6.1 45 107 21 1.69
Day14 | 135 251 6.2 49 105 07 0.91
Day15 | 108 259 85 44 107 05 1.07 0.64

Hgb — hemoglobin; PIt — platelets, Cre — creatinine; GFR — glomerular filtration rate; CRP — C-reactive protein;
IL6 — interleukin 6; Fib — fibrinogen; Dd — D dimer; AT I1l — antithrombin I11; AXa —anti Xa assay

(Therapeutic range 0.5-1 U/ml, prophylaxis range 0.1-0.4 U/ml)
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Table 2. Case 2 — blood tests during the hospital course

GFR
Hgb 9 Urea Cre . CRP IL6 Dd

Data (/) Plt 1091 (mmol/l) | (mmol) mI/mr:]nZ/1.73 ma/l) | (pg/ml) INR (mg/l)

Nr‘;rnrgg" 115-165 | 140-450 | 2.5-75 | 44-88 >90 0-5 0-0.5
Day 1 144 162 5.0 66 90 181 0.41
Day 2 133 293 75 61 97 743 | 754 0.52
Day 6 134 337 6.6 56 99 73.0 0.73
Day 8 145 493 8.9 63 95 188 1.86
Day 13 | 136 362 85 53 101 12 0.83
Day16 | 130 304 71 54 100 0.4 097 | 065

12

Hgb — hemoglobin; PIt — platelets; Cre — creatinine; GFR — glomerular filtration rate; CRP — C-reactive protein;

IL6 — interleukin 6; Dd — D dimer
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Figure 1. Case 1 - Chest radiograph shows bilateral patchy pulmonary consolidations
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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)

hemorrhagic collection posterior to the anterior abdominal wall
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Figure 3. Case 2 — chest X-ray scan shows extensive bilateral pulmonary consolidations

involving both lower lobes with a zone of reduced pericardial transparency. of the left lung

DOI: https://doi.org/10.2298/SARH220824023V Copyright © Serbian Medical Society

15



Srp Arh Celok Lek 2023 | Online First March 3, 2023 | DOI: https://doi.org/10.2298 /SARH220824023V 16

Figure 4. Case 2 — (a) axial computed tomography scans of the abdomen and pelvis show
bilateral rectus abdominis muscles hematomas (b) extending into the extraperitoneal pelvis;

another hemorrhagic collection in the right retroperitoneum with displaced adjacent structures
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