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Deep Vein Thrombosis: Related to Anemophilous Pollen?
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Summary: The etiology of deep vein thrombosis (DVT) is still not elucidated nowadays. Based on the
accordance between DVT incidence and the anemophilous pollen concentration in the air, we proposed
the hypothesis that allergic reaction induced by anemophilous pollen may cause “idiopathic” DVT, and
proinflammatory factors may play an important role in the thrombosis process.

1 Introduction

Deep vein thrombosis (DVT) is a common disorder.
The existing data shows that 80 cases per 100 000 popu-
lation suffer this disease annually in the USA! and DVT
incidence is increased with time. The Virchow triad of
blood stasis, vascular wall injury, and hyper-coagulant
state are still considered the primary mechanism for the
development of venous thrombosis although the exact
etiological factor remains unclear.

Experimental studies in human volunteers injected
with low-dose endotoxin provide credence for this possi-
bility, as they showed increases in procoagulant protein
levels in parallel with an inflammatory response'”. In-
flammatory factors including in the autoimmune diseases
are thought to partially account for some of the DVTs.
Some proinflammatory factors such as interleukin-1f
(IL-1B), interleukin-10 (IL-10) and tumor necrosis factor-a
(TNF-0)*! may injure vessel wall, recruit inflammatory
cells, interrupt normal venous flow, and induce hy-
per-coagulant state. There have been some studies on the
relationship between gene polymorphism and DVT 7|
but the exact causes in many cases of DVT remain un-
known.

Recently there is evidence to suggest that the inci-
dence of DVT varies with seasons or months of the year,
a similar phenomenon was also observed in asthma.
Zhou and colleagues® found that the number of DVT
cases peaked in March which is the time of the year with
the most amount of anemophilous pollen in the air™ (fig.
1). Since anemophilous pollen is a well-known allergen
which can induce the release of many proinflammatory
factors, there is a possibility that it may be associated
with the incidence of DVT. The purpose of this study
was to discuss the potential relationship between the
anemophilous pollen and DVT.

2 Hypothesis
We hypothesize that the allergic reaction induced by
anemophilous pollen may cause “idiopathic” DVT, and

Bin ZHOU, E-mail: medropin@163.com
*Corresponding author, E-mail: qzg599@126.com

proinflammatory factors may play an important role in
the thrombosis process. This hypothesis may explain the
variations in the DVT incidence with the time of the year.
These pollens may induce the release of several proin-
flammatory factors which are known to be related to
DVT formation. This may explain the association be-
tween the anemophilous pollen level in the air and the
DVT incidence. Moreover, the allergic reaction caused
by the anemophilous pollen in the air may well be con-
tributed to some of the cases of “original” DVT.
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Fig. 1 Relationship between DVT incidence and anemophilous
pollen in Hubei Province, China
The circle symbols show the case number of DVT from
2003 to 2007 in Union Hospital, Wuhan, Hubei Prov-
ince, China (Data from the study by Zhou et al); The
diamond symbols show the anemophilous pollen in air
in 2007 (Data from the study by Liu et a/). These data
changed accordingly, and there may be some relation-
ship between the DVT incidence and the number of
anemophilous pollen in air.

3 Evaluation of Hypothesis

Zhou and colleagues reported that the DVT inci-
dence varied with months. They retrospectively studied
the cases of DVT in Department of Vascular Surgery,
Union Hospital, Wuhan, China, from 2003 to 2007,
Several interesting observations were noted. First, if we
separated a year to the summer half (April-September)
and the winter half (October-March) as Fink’s method!'",
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the DVT incidence was a little bit lower in the summer
half of the year than the winter half. In Fink’s report,
there was 51% patients suffered DVT in winter half, and
the number was 51.7% in Zhou’s report. We also sur-
veyed the incidence of pulmonary embolism, a fatal
complication of DVT, was also lower in summer half
than the winter half at the same time in Zhou’s report
(59.1% in winter half). The result was accorded with
previously reported by Fink and Gallerani''® ', Second,
Zhou et al found that the DVT incidence peaked in
March in Hubei Province, China. Interestingly, Man-
fredini and colleagues also found that the second ]peak of
DVT incidence in February and March in Italy!'*. These
findings suggested that DVT occurrence seemed to be
higher during the season changing from winter to spring
than the rest of the year.

In terms of anemophilous pollen distribution, we
recorded the highest amount of pollen in the air in March
in Hubei Province, China”. Anemophilous pollen is a
known allergen which can induce allergic reactions such
as asthma. The pathophysiology involves the increased
expression of proinflammatory factors and the decreased
release of anti-inflammatory factors. Some factors, such
as IL-1B, IL-6, IL-10, and TNF-a, have been shown to be
related to DVT. Therefore, we postulate that anemophi-
lous pollen is an important cause of DVT through aller-
gic reaction.

4 Consequences of hypothesis and discussion

DVT remains a major clinical problem to the doc-
tors. Although there are many known risk factors, there
are still many idiopathic cases. Some genetic associations
have been reported in DVT. However, a meta-analysis
identified only a few genetic mutations which could ac-
count for DVT such as Factor V Leiden!* I, Furthermore,
the incidence of DVT is much higher than the number of
cases with such genetic mutation'". This hypothesis may
account for some of the idiopathic DVT cases.

Identifying anemophilous pollen and allergic reac-
tion as a contributing factor to DVT formation also helps
to suggest the potential use of anti-inflammatory agents
as a treatment for DVT besides anti-coagulants which are
notorious to cause bleeding risks. As we know, preg-
nancy increases the risks of developing DVT. Most
anti-coagulants are contraindicated in pregnancy and
mothers who are breast feeding their children!'®’. There-
fore, anti-inflammatory agents may be an important op-
tion to this group of patients.

Proinflammatory factors are postulated to be able to
cause DVT. Their blood levels can alter during thrombus
formation. Some of these factors had been proven in-
cluding TNF-a when the DVT incidence was related to
gene-polymorphism. However, to most proinflammatory
factors, there is still a problem that DVT may complicate
with inflammatory reaction together. Therefore, the cause
and effect relationship was unable to be demonstrated!®’.
The proposal postulated in this paper may help to solve
some of the problems. At the very least, it may help to
demonstrate that proinflammatory factors are able to
induce DVT.
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