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Abstract

Varicocele is a condition characterized by abnormal dilation of the pampiniform
plexus. It is estimated to have a prevalence of approximately 10— 15% among males,
between 19-41% in men who are suffering from primary infertility, and around
80% in those with secondary infertility. A lot of work has been done to delve into
the etiology of a varicocele, but to date the subject remains poorly understood.
Necessitating further research regarding this topic is the fact that varicocele has
been linked to many other vascular pathologies.

First of all, it is important to note that MPV is not directly associated with or a
measure of platelet function in any way. Thus, these measurements of platelet
indices such as mean platelet volume and PDW are not indicators of platelet
function. Currently, a measure of platelet aggregation is the gold standard when
platelet function is to be assessed. A study was done to check for links, but it did
not find there to any correlation between platelet indices such as platelet count,
mean platelet volume, platelet distribution width and that of platelet aggregation,
which measures platelet function, such as platelet response with collagen, adenosine
diphosphate and epinephrine which were recorded with the use of light
transmission turbid metric platelet aggregometry in individuals deemed to be
healthy.

Studies attempting to figure out the correlation between mean platelet volume and
chronic inflammatory disease have found that greater mean platelet volume was
observed among those suffering from rheumatoid arthritis particularly in the active
phase and the inflammatory markers were elevated.

This article may be cited as: Arshad MA, Ahmad MR, Arshad W, Ullah I, A Zil-E-Ali.
Factors that lead to misinterpretation of elevated mean platelet volume levels in
varicocele patients: A narrative review. Ann Allied Health Sci.2019; 5(1):3-6.

BACKGROUND

Varicocele is a condition characterized by
abnormal dilation of the pampiniform
plexus. It is estimated to have a
prevalence of approximately 10— 15%
among males, between 19—41% in men
who are suffering from primary infertility,
and around 80% in those with secondary
infertility.'->A lot of work has been done
to delve into the etiology of a varicocele,
but to date the subject remains poorly
understood. Necessitating  further
research regarding this topic is the fact
that varicocele has been linked to many
other vascular pathologies.

In the medical field, a complete blood
count is a routine examination that
provides information regarding potential
vascular pathology. In inflammatory
conditions, mean platelet volume is a

marker that is used to assess platelet
function.* Mean platelet volume (MPV) is
a useful indicator as a measure of platelet
reactivity levels and it is recorded by an
automatic haemogram device. The
importance of mean platelet values is
because a plethora of vascular disorders
have been linked to abnormal mean
platelet volumes. The size of platelets can
have a significant bearing on their proper
functioning. >Previous research has
shown that mean platelet volume is very
helpful ~ when considering platelet
activation and potential changes in
function that could occur. ’Mean platelet
volume has shown to be markedly
increased in vascular related pathologies
such as cardiovascular diseases,
cerebrovascular disease, and peripheral in
light of this, there has been work done
recently which has tried to define the
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artery disease. *'3Furthermore, a change
in mean platelet volume can potentially
contribute significantly to the
pathogenesis of several diseases such as
myocardial ischemia, stroke, coronary

atherosclerosis, diabetes mellitus,
hypertension, obesity and
endometriosis. '*"?

relationship between mean platelet

volume and its effect on varicocele in
hopes of establishing a clinical link
between the two MPV. 20-23As past studies
have shown, there is proof that the larger
platelet size is linked strongly to platelets
being more active, in both metabolic and
enzymatic terms, when compared with
smaller sized platelets. Also, these
platelet volume indices especially the
mean platelet volume, have shown to

increase in cases of a vascular disorders.
25-27

REVIEW

First of all, it is important to note that
MPV is not directly associated with or a
measure of platelet function in any way.
Thus, these measurements of platelet
indices such as mean platelet volume and
PDW are not indicators of platelet
function. Currently, a measure of platelet
aggregation is the gold standard when
platelet function is to be assessed. A study
was done to check for links, but it did not
find there to any correlation between
platelet indices such as platelet count,
mean platelet  volume, platelet
distribution width and that of platelet
aggregation, which measures platelet
function, such as platelet response with
collagen, adenosine diphosphate and
epinephrine which were recorded with
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the use of light transmission turbidimetric
platelet aggregometry in individuals
deemed to be healthy. 2 De Luca et al.
(2013) conducted a cohort study which
consisted of 1016 diabetic patients who
were underwent coronary angiography,
but the results showed that mean platelet
volume did not show any association with
platelet  reactivity. However, the
researchers found that the increased
mean platelet volume in patients suffering
from Bernard-Soulier syndrome was an
indicator of possible relationship between
mean platelet volume and thrombosis.
Bernard—Soulier syndrome is a bleeding
disorder (not causing thrombosis) which
is because of a defect in platelet
membrane glycoprotein Ib/IX/V. In this
syndrome, the characteristic findings are
giant platelets and platelet aggregation
with ristocetin is either nonexistent or
greatly lowered. Thus, this syndrome is
used because it is entirely different and
ideal to the investigate the background of
the study.?

To date, the methodology used to assess
mean platelet volume is not well
understood. On the contrary, it is evident
that the mean platelet volume rises with
time in EDTA anticoagulated samples, and
it was found to be proportionate to the
gap between the time at sample collection
and time when lab analysis was done. 3°
This is important because it is suspected
that the gap between time of blood
collection and the analysis in the lab is a
key factor to be considered as it can have
a direct effect on the measurement of
mean platelet volume. When impedance
counting was done, the mean platelet
volume was shown to rise over time as
the platelets were becoming swollen in
the presence of EDTA. The study found
that there was a 7.9% rise in mean
platelet volume within the first half hour,
and an increase of 13.4% after 24 hours.
It is recommended that the mean platelet
volume be measured 2 hours after the
vein has been punctured to withdraw the
blood sample.?' This is because it has been
shown before that the majority of the
change that is to occur in the mean
platelet volume does so within the first 2
hours after the blood is drawn.
3'Therefore, any deviation in the time
between the puncture of the vein and
subsequent lab analysis of the sample can
have a considerable effect and render the
data unreliable. To reduce the chances of

error and record the mean platelet
volume with the optimal consistency, the
present study considers only the
laboratory analyses which were carried
out inside the first 2 hours after blood
sample was collected.

In their study, McManus et al concluded
that there is a definite correlation
between IL-6 and the activation of
platelets, particularly in patients suffering
from some cardiovascular disease or

those in the obese category.3®Past
research has revealed that
megakaryocytes treated with

testosterone showed an increase in level
of expression of androgen receptor. This
is suggestive of a link between the effects
on the genome of megakaryocytes
stimulated by an endogenous or
exogenous substance, and increase in
transcription in platelets, which leads to
much higher protein content in the
platelets circulating in blood. Lee et al
found that platelets become activated by
testosterone and this leads to an increase
in the chance of cardiovascular disease
occurring.?®  Furthermore,  studies
conducted by Sakamoto et al and Lotti et
al have also shown that there is a link
between varicocele and disorders related
to andrology. They predicted and also
found that a clinically defined higher grade
of  varicoceleis correlated with
enlargement of prostate gland, chronic
prostatitis, and lower urinary tract related
symptoms. In addition, studies have
demonstrated that varicocele shares
another link with disorders related to
testicular volume, prostate volume and
andrological disorders (such as erectile
dysfunction), in that they all show raised
levels of IL-6.%%*'Work done by Glueck et
al and Garrido et al illustrated that there is
a relation between testosterone levels in
the blood and thrombosis. Moreover,
Garrido et al also determined that sex
steroid hormones play a definite part in
regard to platelet activation and that
platelets themselves are capable of
producing these hormones. To further
provide support of this, studies by Dogan
et al and Kebapcilar et al have shown that
there is a correlation between mean
platelet volume, endothelial injury caused
by platelet activation in patients suffering
from polycystic ovary syndrome, and in
obese patients linked to androgen levels.
4245 Studies conducted by Lippi et al, and
El-Sayed et al, are the only ones to date

that show a definite relation between mean
platelet volume and sport activity. 4

Studies in the past have shown that
increased mean  platelet  volume
correlates with diseases such as Familial
Mediterranean Fever, Behcet’s syndrome
and Alzheimer’s. “-°An interesting finding
by Coban and colleagues showed that
there was a significantly greater mean
platelet volume in obese patients (BMI
greater than 30) compared to non-obese
patients.*'Furthermore, they found that
obese patients after substantial weight
loss showed a decrease in mean platelet
volume that was of significance. This is
very important because lower mean
platelet volume lessens the risk of
cardiovascular disease and this is done by
a mechanism which is to reduce plaque
formation and fatty deposits and thus
suppressing the activation of
thrombocytes. *2In support of this, Kario
and colleagues found that mean platelet
volume and thrombocyte count was
significantly greater among smokers and
patients who had atherosclerosis
compared to non-smokers and patients
without any atherosclerosis.  This
indicates that the higher mean platelet
volume contributes to advancement and
progression of atherosclerosis. Also,
among their key findings is that a 10%
drop in mean platelet volume was
observed in smokers who had
atherosclerosis, | to 3 months after of
cessation of smoking.*?

Studies attempting to figure out the
correlation between mean platelet
volume and chronic inflammatory disease
have found that greater mean platelet
volume was observed among those
suffering from rheumatoid arthritis
particularly in the active phase and the
inflammatory markers were elevated.
*Also, mean platelet volume was shown
to decrease upon treatment in patients
suffering from ankylosing spondylitis.
S*Additionally, a study consisting of 95
subjects found that mean platelet volume
was significantly greater in patients
suffering from severe obstructive sleep
apnea that lead to cardiovascular
complications in comparison with a
control group, further establishing a
potential link between mean platelet
volume and cardiovascular disease.*
Similarly, a study tracked patients with
sleep apnea and found that after 6 months
of using CPAP device, there was a
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significant reduction in mean platelet
volume.*’
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