COMMENT

Response to Comment on: Multimorbidity, comorbidity,

frailty, and venous thromboembolism

We thank Dr. Zervou and Dr. Goulielmos for their interest in
our article in Haematologica on the role of multimorbidity,
comorbidity and frailty in the development of venous throm-
boembolism (VTE).? We agree that autoimmune diseases
may deserve further attention among VTE comorbidities!
In the published review we focused on the association
between VTE and multimorbidity, comorbidity, and frail-
ty in general. However, several autoimmune diseases are
associated with a higher risk of VTE.> Many autoimmune
diseases also share genetics and pathogenesis.* In Sweden
multimorbidity of autoimmune connective tissue disorders,
psoriasis, thyroid disorders and osteoporosis clusters in
families and are associated with VTE.> Osteoporosis is not
considered an autoimmune disease but the clustering of
osteoporosis together with several autoimmune diseases
might be related to corticosteroid treatment. It could be
of great interest as suggested by Dr. Zervou and Dr. Gou-
lielmos to further study the clustering and shared genetics
of autoimmune disorders and relation to VTE!

The interplay between coagulation and immune system is
believed to be an early evolutionary phenomenon in re-
sponse to infection.® It is suggested that the coagulation
and immune systems originated from one system present
in early life forms.? In simple organisms hemocytes can
carry out both immune response and coagulation pro-
cesses.® Evolution led to the separation of the coagulation
and immune functions in higher organisms.® Moreover, the
major proteolytic cascades in the blood, complement and
coagulation pathways, share a common evolutionary ances-
tor.® Delineating the multiple cross-talk between immune
response and coagulation processes may uncover novel
disease mechanisms and therapeutic insights.® A recent
example is the observation that hereditary angioedema
caused by C1 inhibitor (C1-INH) protein deficiency is as-
sociated with increased risk of VTE!® C1-INH is a multi-
functional plasma serine protease inhibitor that negatively
regulates components of the kallikrein-kinin, contact, and
complement systems, including plasma kallikrein, activated
factor XIlI, activated Factor Xl, complement C1 components,
and mannose-associated serine protease (MASP) 1 and 2°
Congenital C1-INH deficiency (type I) or dysfunction (type
II) is associated with hereditary angioedema (HAE), a rare
disorder characterized by episodes of cutaneous and sub-
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mucosal swelling!® However, due to the cross-talk between
the coagulation and complement system HAE patients with
C1-INH deficiency have increased plasma levels of markers
of activation of coagulation and increased risk for VTE®
In conclusion, as suggested by Dr. Zervou and Dr. Gouliel-
mos the recognition of the potential association between
various autoimmune diseases and VTE may lead to novel
discoveries! Autoimmune diseases may deserve special
attention among VTE comorbidities, which may result in
novel and improved ways to prevent and treat VTE and
autoimmune diseases.
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