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CASE REPORTS

Phlegmasia cerulea dolens superimposed on disseminated
intravascular coagulation in COVID-19
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Abstract. COVID-19 infection has several cardiovascular implications, and coagulopathy is a common
abnormality in these patients, often coupled with elevated plasma fibrinogen and D-dimer levels, contributing
to adverse outcomes. Phlegmasia cerulea dolens (PCD) is a rare manifestation of deep vein thrombosis. It is
life-threatening and can rapidly lead to venous gangrene of the extremity. Only a few cases of COVID-19
associated with PCD are reported in the literature, despite thromboembolism being the common paradigm
between the two diseases. We present the case of a 64-year-old adult with acute severe COVID-19 pneumo-
nia who developed PCD despite constantly elevated activated partial thromboplastin time and international

normalized ratio. (www.actabiomedica.it)
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Introduction

Coagulopathy is a common feature of coronavirus
disease (COVID-19) (1) and contributes to adverse
outcomes (2). Phlegmasia cerulea dolens (PCD) is a
rare but life-threatening manifestation of deep vein
thrombosis (3). Only a few cases of PCD associated
with Covid-19 are reported in the literature, despite
thromboembolism being the common paradigm
between the two (4-6).

We present the case of a 64 years old man with
severe COVID-19 pneumonia who developed PCD
despite constantly elevated coagulation parameters.

Case Presentation

A 64-year-old man with a history of obesity
(BMI 38 Kg/m~2), arterial hypertension, atrial fibril-
lation, type 2 diabetes, chronic kidney disease, obstruc-
tive sleep apnea, and chronic venous insufficiency

presented to the Emergency Department complaining
of dyspnea, fever, and chest pain which started 7 days
before. The patient was hypoxemic in room air (SpO2
80% and PaO2 43 mmHg). Inferior limbs appeared
normal. A molecular swab formalized diagnosis of
SARS-CoV2-related pneumonia. Respiratory dis-
tress progressed despite non-invasive-ventilation and
hemodynamic instability requiring vasoactive support
ensued. The patient was intubated and transferred to
the ICU. The patient received invasive protective ven-
tilation and hemodynamic support with noradrenaline.
Gas exchange progressively worsened to a PaO2/FiO2
ratio of 70 mmHg. He developed a shock, and his
lower limbs started to appear mottled. Lung and car-
diac ultrasound were compatible with severe intersti-
tial pneumonia and with no signs of pressure overload
of the right heart. His coagulation profile was highly
altered, as both aPTT and INR were elevated (respec-
tively 2.28 seconds and 6.42), platelets were 164,000/
mm3, and D-dimer was 117,521 Ul/ml. Coagula-
tion parameters continually worsened (Table 1), and



T wruodo.y Kpagisuas Sy ;i I sq piidaq 117a4n1agvN uvigoigd— N - INJOII~IN Qutuizvas
4n) 5§ w1a04d 2§ 104 <) 127044 ;1) 104 UaSoULLGY gL TIT urquiosgzzuy TIT LY S10joa0)d ([T wirs urpsvjdoquioaqy jpiand pagpaigan (T, [0 Oy poRupULON [DU0VULIU] N Uog1ppIoid ;[ DJ Uiagoid aa17iwai-p) i J¥r) urqojSowaq qry sj22 poojq agm DM

(Tw/Su)

61 |R%4 S¥S|  SvS IULsH

(Tw/3d)

9€09 7667 €861 9zr1 €00z | 61z govL|  v619| dANHOd-IN

(Tp/Sw)

S8'T 61T 00€ 86t 69°S 6CS| T8F 6S¥| cev|  so¥ o)

%L1 g1014

%S¢ D01g

(Tp/3w)

seL 829 €9 08 L9€ 87T 4 a8 e sz 85T 65T 8.T qry

(Tw/Su NFA)

€89¢|  s6LE| €I6b 8955 L8592 8.89% S698 | LTOEIT | 60S6LT | 0000¥T< | 0000¥1< | 9STETT | TTSLIT TowIp-

9%S8 %08 | %98 %L01 %8L %8L %E8 %9 %€8 %<8 S8l %ss 1L.LV

(gurwy)

I 1T 881 €91 18T [4a8 0ST an Y91 I1d

(99s)

20T 8T 90T SS'1 pu LS'T €eT S€T 159 N0 | ¥9°¢ 8C¢| €81 ¢ST| T8 0g'T SE€T| 6CT €T 8C'T 8T'T er'T ¥9'1T LT (A4 1294 (a4 8C'T LLdV

(99s)

w0z| e 67C| ¥ST pul 887| se¢| 9re| el eLe| 9s€ sze| 16T| LLT| esT| ove| 9ge| ore| coT| 81| S8T| ST 'S L9 986 68| 189 w9 ANI

(Tw/Su)

8rC 191 871 97T 6| S0S v8Y| €8T 1dd

(1/5w)

0€€ 78°TEl 16'L8 76'SS 695 1001 | 0812T LLYES | 8E°LTE Etii)

(1P/9)

701 L0T L0T 66 76 86 o1 80T L'TT qH

(gurwy)

16°0C S6'0C S6'8T 0T 956 ¥9'0T| 0L7TL 69°L| €THl oM
Ty| 90y 00y| vI4| zry| 904| €cy| SIY| 904| ¥0Y| 00Y SIY| €IY| 604| 904| 00Y| O0cU| 60W| 90Y| 00Y| o0cy| 904| Sou| TOY 81y ory| 90u| 90Y
10/ST| TO/ST| T0/ST| T0/4L| TO/4L| TO//T| TO/ET| TO/ET| T0/€T| TO/€T|TO/ET| T0/ZT | 10/21| T0/2E | 10/2L | T0/CL| TO/IE | T0/IT| T0/1T| T0/IL| T0/0L| T0/0L| 10/60| 10/60| 10/80| 10/80| 10/80| 10/L0

‘$1891 QOMHNMBMNOU 9U3 JO SUMop pue sdn 93 IO0N] 'S1s93 %HOH&HOA—,E urewx m%ﬁ@ﬁ.ﬁ& U3 jo ssaxgoxd Nﬁgﬁ ELIR I LA R



Acta Biomed 2021; Vol. 92, N. 4: €2021101

treatment with one unit of fresh frozen plasma and
vitamin K was required. Inferior limbs’ color progres-
sively worsened, becoming frankly cyanotic, while
pulses were still normal. Doppler ultrasound showed
bilateral thrombosis of tibial and small saphenous
veins. A continuous infusion of iloprost was started,
as PCD was suspected (Figure 1). Continuous infu-
sion of unfractionated heparin was instituted, at a dose
of 500-1000 IU per hour, according to aPTT, as well
as continuous veno-venous hemodiafiltration as the
patient developed acute kidney injury. The patient’s
general conditions worsened (Figure 2), and despite
maximal treatment, he passed away after eight days of
ICU care.

Discussion

Although approximately 47% of COVID-19
patients have some form of thromboembolism, cases of
PCD are poorly described in the literature (7,8). Only
four other cases of PCD have been reported (4-6,9).
In both COVID-19 and non-COVID-19 related
PCD, the etiopathogenetic mechanism is an almost
complete thrombotic occlusion of the venous outflow,
which causes peripheral blood stagnation ischemia up
to dry gangrene. The compartment syndrome that can
develop, associated with the release of necrosis factors
and cytokines, can lead to shock. Early signs include
pain and edema, with a later progression to cyanosis,
bullae, sensory and motor alterations, and finally, gan-
grene. PCD affects only one limb (usually the lower

limbs), while both lower limbs’ involvement is rare.

Figure 1. Image of phlegmasia cerulea dolens in the lower
limbs in patients with COVID-19 related pneumonia.

PCD treatment should be particularly aggressive with
pharmacological thrombolysis or surgical thrombec-
tomy; anticoagulant therapy with intravenous heparin
must always be guaranteed, with a target aPT'T of 6 to
110 secs (3).

COVID-19 related PCD seems to differ from
the classic form for at least a couple of reasons: often,
PCD could be a manifestation of a wider alteration of
coagulation (e.g., DIC), indicating a pro-hemorrhagic
rather than a thrombophilic condition. DIC is consti-
tuted by abnormal activation of the coagulation and
fibrinolysis processes that lead to diffuse microthrombi
in the vascular tree, with consequently “consump-
tion” of platelets and coagulation factors, and simul-
taneously release of fibrin degradation products and,
in particular, of D-dimer. The plasma fibrinogen is,
therefore, usually decreased more or less conspicuously.
However, an increase in the plasma fibrinogen levels

Figure 2. Image of phlegmasia cerulea dolens in the lower limbs
in patients with COVID-19 related pneumonia (evolution).
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was observed in COVID-19 patients. The upregula-
tion of local fibrinolysis explains the mismatched
D-dimer elevation in alveoli by urokinase-type plas-
minogen activator released from alveolar macrophages.
The peculiar alterations of coagulation in COVID-19
patients have led some investigators to postulate the
occurrence of a compensated DIC syndrome (10). In
sepsis-related DIC, platelet count and PT prolonga-
tion correlate with disease severity and mortality.

In contrast, patients who die from COVID-19
usually show DIC signs with prolonged PT but with
only mild thrombocytopenia, normal fibrinogen, and
an elevated D-dimer. The latter has been repeatedly
reported to be useful in monitoring COVID-19 sever-
ity and prediction of mortality. Although it is known
that the etiological factors of DIC may be the neutro-
phil oxidative burst and the release of pro-inflammatory
cytokines, the mechanism by which the SARS-CoV2
can develop this process is not yet known. Direct viral
infection via the ACE-2 receptor of endothelial cells
may play a role, as ACE-2 is involved in pathways
regulating some of the endothelium’s anticoagulant
properties (10).

Different pathological entities can overlap
each other: DIC, uraemic-hemolytic syndrome,
hemophagocytic lymphohistiocytosis, antiphospho-
lipid syndrome, and thrombotic thrombocytopenic
purpura can contribute to the development of the so-
called COVID-19 coagulopathy (10).

Our case is particularly instructive because it is
the only one so far in which the development of PCD
has occurred despite a spontaneous increase in coagu-
lation times (i.e., supernormal INR and aPTT).

Conclusion

Clinicians should always have a high index of sus-
picion for thrombotic phenomena, up to PCD, even
in the case of an alteration of the coagulation factors
in a pro-hemorrhagic sense. For the prognostically
negative significance of PCD itself, early diagnosis
and aggressive treatment are essential to modify the
prognosis.
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