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Pulmonology

Rare co-existance of disease or pathology

The association between sarcoidosis and pulmonary embolism (PE) has been described in the literature, but
little is known about the origin of hypercoagulability and hypofibrinolysis in sarcoidosis. PE is a multifactori-
al disease that is rarely caused by a single risk factor, and might be expected in disabling sarcoidosis. No data
are available, however, about sarcoidosis being a risk factor for venous thromboembolism in factor V Leiden
thrombophilia.

We describe a case of a 40-year-old man with asymptomatic sarcoidosis. Diagnosis was based on abnormal
chest radiology (enlargement of hilar and mediastinal lymph nodes), confirmed by histopathological examina-
tion (noncaseating granulomas involving the mediastinal lymph nodes). No therapy was proposed due to good
exercise tolerance, normal pulmonary function test, and absence of extrapulmonary involvement. The patient
was followed up for 5 years until he developed progressive exertional dyspnea and chest pain. Plasma D-dimers,
serum NT-proBNP, and troponin were increased. A computed tomography angiogram confirmed PE. Factor V
Leiden thrombophilia was diagnosed following a search for risk factors for thromboembolism. Spontaneous
remission of the chest lymphadenopathy was observed on anticoagulation therapy. Different potential mech-
anisms that relate sarcoidosis to venous thromboembolism are discussed.

PE is a potentially fatal condition and may complicate sarcoidosis, a clinically insignificant condition. Sarcoidosis
patients with new symptomatology and PE with a high concentration of plasma D-dimers merit extra consider-
ation. In certain clinical situations, sarcoidosis may be considered as a risk factor for deep vein thrombosis/PE.
The anti-inflammatory and anti-fibrotic properties of anticoagulation warrant further study.
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Background

Venous thromboembolism (VTE) is a condition seen frequent-
ly in Western populations, with an incidence of 1000 persons
per year [1]. Two or more risk factors can lead an individu-
al to develop this potentially harmful condition [2]. Although
the association between sarcoidosis and pulmonary embolism
(PE) have been reported recently, little is known about the or-
igin of hypercoagulability and hypofibrinolysis in sarcoidosis.

Macrophages and activated leukocytes, which play key roles
in the inflammatory process of sarcoidosis, are potent stimu-
lants of thrombin and fibrin formation [3]. PE, a multifactorial
disease, is rarely caused by a single risk factor and might not
be uncommon in advanced sarcoidosis associated with known
risk factors for VTE. No data are available about the incidence
of VTE in recently diagnosed, active sarcoidosis, and data
about the clinical characteristics of sarcoidosis complicated
by VTE are limited [4,5]. Factor V Leiden thrombophilia (FVLT)
is a known risk factor for VTE. The aim of our case report is
to present a clinical picture of active sarcoidosis, which might
be considered as an additional risk factor for developing VTE.

Case Report

A 40-year-old man was admitted to the cardiology depart-
ment because of exertional dyspnea of sudden onset and
chest pain; heart rate was 125 beats/min, systemic blood
pressure was 120/75 mmHg, and arterial oxygen saturation
(Sp0,) when breathing room air was 90%. Five years prior to
admission, he was diagnosed with stage | sarcoidosis accord-
ing to Scadding classification (Figure 1). Sarcoidosis was con-
firmed by lymph node biopsy via cervical mediastinoscopy,
which showed multiple, well-formed granulomas consisting
of predominantly epithelioid cells, giant cells with a periph-
eral rim of inflammatory cells, and fibrosis (Figure 2). To rule
out tuberculosis, a Ziehl-Neelsen-negative necrotizing granu-
lomatous reaction was documented in lymph node tissue, and
confirmed by culture and PCR. Microbiological examinations
performed on bronchoalveolar lavage (smear, culture, and PCR)
were negative for acid-fast bacilli (mycobacteria) and fungi.
The patient was asymptomatic, with a stable radiological pic-
ture (hilar and mediastinal lymphadenopathy), and remained
without treatment. Upon admission to the cardiology depart-
ment, abnormal laboratory test results were obtained, as fol-
lows: plasma D-dimer level (DD): 6250 mcg/L (N: 68-494); serum
NT-proBNP 2319 pg/mL (N: <93pg/mL); troponin 0.619 ng/mL
(N: 0.034 ng/mL). Abnormal findings in transthoracic echo-
cardiography were: right ventricular systolic pressure (RVSP),
50 mmHg; pulmonary truncus, 24 mm; shortened accelera-
tion time (AcT), 45 ms; inferior vena cava (16 mm) with low
respiratory variability. A computed tomography (CT) angiogram

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€932286-2

Goljan-Geremek A. et al:
Sarcoidosis and venous thromboembolism
© Am J Case Rep, 2021; 22: €932286

Figure 1. CT scan showing mediastinal lymphadenopathy at the
time of diagnostic mediastinoscopy.

Figure 2. High-magnification, H&E-stained micrograph
of a biopsy of the mediastinal lymph node
(mediastinoscopy). Multiple, well-formed granulomas
consisting predominantly of epithelioid cells, giant
cells with a peripheral rim of inflammatory cells, and
fibrosis.

revealed massive bilateral pulmonary artery emboli in almost
all segmental arteries (Figure 3). Doppler ultrasound showed
deep vein thrombosis (DVT) in the right-side femoral distal,
proximal popliteal, and saphenous veins. Low-molecular-weight
heparin treatment was started, and this resulted in rapid clin-
ical improvement and normalization of laboratory markers of
cardiac dysfunction and DD. The clinical picture of sarcoidosis
when PE was discovered consisted of: abnormal conventional
X-ray (CXR), normal PFT, and no extrapulmonary involvement.
Screening for surgery, trauma, immobilization previous to DVT,
and malignancy, all of which are recognized procoagulant risk
factors, was negative. Repeated testing for antinuclear antibod-
ies (ANA), lupus anticoagulant (LAC), rheumatoid factor, an-
ticardiolipin antibodies (ACLA) (IgG, IgA, IgM), and beta2-glu-
coprotein antibodies (IgG, IgM) was negative. Antithrombin,
protein S, and protein C were within normal limits. Molecular
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Figure 3. CT scan showing pulmonary embolism (yellow arrow). Figure 4. One-year followup after pulmonary embolism was
discovered: CT scan.

Table 1. Results of the patient’s thrombophilia evaluation tests, from which a heterozygous mutation of the factor V Leiden gene was
discovered.

Diagnostic test Result Normal values Comment

Prothrombin time 10.87 s 8.8-13.2 s Normal value

The C677T mutation in the MTHFR gene Absent, genotype GG

diagnosis for factor V Leiden, the G20210A mutation in the Molecular assessment of factor V Leiden was performed on
prothrombin gene, and the C677T mutation in the methylene- DNA extracted from blood samples by the salting out meth-
tetrahydrofolate reductase (MTHFR) gene was performed as od of Miller et al. Polymerase chain reaction (PCR) of a frag-
a routine search for thrombophilia performed in the Institute ment of exon 10 of the factor V Leiden gene was carried out,
of Hematology and Blood transfusion in Warsaw (Table 1). followed by digestion of the PCR product with Mn/I, accord-

ing to the method of Bertina et al [6]. For identification of the
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G20210A mutation in the prothrombin gene, DNA was ampli-
fied using primers described by Poort et al, followed by diges-
tion with Hindlll [7]. The C677T mutation in the MTHFR gene
was detected by Hinfl cleavage of a PCR-amplified product ob-
tained using the primers described by Frosst et al [8]. The pa-
tient was diagnosed with a heterozygous mutation of the fac-
tor V Leiden gene. A targeted mutation analysis for the Leiden
mutation was not performed. No mutations were found in the
prothrombin gene or in the MTHFR gene. The patient was put
on long-term anticoagulation. At 1-year follow-up, complete
regression of mediastinal and hilar lymphadenopathy was ob-
served (Figure 4). As of the writing of this report, in 2021, no
other VTE events were diagnosed in this patient. The patient
remains in good health with stable (normal) CXR.

Discussion

A UK study showed significantly increased risk of VTE in sarcoid-
osis patients, compared with a reference cohort [4]. According
to data from the National Center for Health Statistics, among
U.S. patients, sarcoidosis cases were associated with DVT, with-
out any association related to age, race, or gender [9]. The
mechanisms underlying the association between sarcoidosis
and VTE are unknown. Thrombus formation may affect a di-
versity of organs in sarcoidosis. Cases reported in the litera-
ture show that VTE occurs in proximity to organs with active
inflammatory processes: mural thrombus in myocardial sar-
coidosis [10], vein thrombosis in neurosarcoidosis [11,12], tho-
racic vein thrombosis in mediastinal disease [13], and portal
vein thrombosis in hepatic sarcoidosis [14]. Granulomatous
inflammation in neighboring tissues may induce excessive
coagulation and lead to local thromboembolism. Swigris et
al found that sarcoidosis decedents with PE were less likely
than those without PE to have certain other conditions that
might have predisposed them to death (myocardial infarc-
tion, heart failure, cardiac dysrhythmia, sudden cardiac death,
or pneumonia) [9]. The authors concluded that active inflam-
mation with no others risk factors for DVT may be responsi-
ble for hypercoagulation in sarcoidosis cases. Recent studies
have demonstrated a probable association between VTE and
several markers of inflammation [15,16]. Tumor necrosis fac-
tor (TNF)-q, interleukin 6 (IL-6), and interleukin 8 (IL-8) levels
have been shown to be risk determinants for venous throm-
bosis. TNF-a is a crucial cytokine in granuloma formation and
an indicator of inflammation activity in sarcoidosis [3,17,18].
There is a significant correlation between inflammatory pro-
cesses and vascular function impairment in sarcoidosis [19].
Those observations may partially explain the possible relation
between active sarcoidosis and high risk for VTE, as both con-
ditions share the same set of cytokines. Elevated local or gen-
eralized TNF-o concentration might initiate thromboembolic
events. Interleukin 10 (IL-10), an anti-inflammatory cytokine,

This work is licensed under Creative Common Attribution-
NonCommercial-NoDerivatives 4.0 International (CC BY-NC-ND 4.0)

€932286-4

Goljan-Geremek A. et al:
Sarcoidosis and venous thromboembolism
© Am J Case Rep, 2021; 22: €932286

was found to be protective against venous thrombosis [15].
Increased local secretion of IL-10 may induce a downmodulat-
ing mechanism leading to resolution of sarcoid alveolitis [17].
A favorable course of sarcoidosis driven by anti-inflammatory
and anti-thrombotic cytokines like IL-10 might be associated
with a low risk for VTE. There are no data about the clinical
aspects of sarcoidosis and its inflammatory status in patients
who were diagnosed with PE and sarcoidosis [4].

Circulating DD are frequently positive in patients with sarcoid-
osis, and are associated with disease activity [20]. Associations
have been shown between DD and the radiographic stage of
sarcoidosis, diffusing capacity of the lung for carbon monox-
ide (DLCO), and dyspnea [20]. At initial evaluation, our patient
showed a high level of DD despite the mild manifestation of
sarcoidosis. High DD level reflects hypercoagulation status rath-
er than being a marker of the activity and unfavorable prog-
nosis of sarcoidosis. In stable sarcoidosis, increased DD as-
sociated with new symptoms deserves further investigation.

The factors that increase the risk for VTE in sarcoidosis are the
subject of speculation. They probably depend on the intensity
of inflammation, organ involvement, disability, and comorbid-
ities [4,9]. In our patient, the risk for VTE was driven by FVLT.
According to the literature, in 50% of individuals with FVLT,
thromboembolism will develop when other predisposing com-
ponents are present [21]. We have found one case of sarcoid-
osis and FVLT with cerebral DVT described in the literature [12].
The authors of that report concluded that since most individ-
uals heterozygous for the factor V Leiden gene do not develop
thromboembolism, the clinical manifestations of DVT/PE will
show up only when an inherited predisposition (heterozygous
FVLT) is comorbid with an acquired thrombogenic stimulus (sar-
coidosis). In this context, sarcoidosis can be considered as a risk
factor for DVT/PE. Resolution of pulmonary changes in a pa-
tient on anticoagulation therapy for DVT has been reported [22].
The favorable outcome of sarcoidosis in our patient is consis-
tent with this observation. Heparins possess anti-inflammato-
ry properties that inhibit vein wall neutrophils and total inflam-
matory cells, while decreasing vein wall permeability. However,
it has not been proven whether a cytokine-mediated anti-in-
flammatory effect might play a special role in sarcoidosis [23].

Conclusions

PE may be responsible for fatal outcomes linked to clinically ir-
relevant sarcoidosis. Further investigations of VTE complicating
sarcoidosis should be continued, as the co-existence of both
conditions is more common than expected. In certain clinical
situations, as described above, sarcoidosis may be considered
as a risk factor for DVT/PE. The anti-inflammatory properties
of anticoagulants warrant further study.
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