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Chronic kidney disease (CKD), also known as renal failure, primarily affects people with a history of
hypertension and diabetes. In this medical condition, the rate of filtration or kidney function can
decrease over the course of a month or a year. Several studies have found an increase in pro-
inflammatory cytokines in patients with CKD. Platelet dysfunction and hyperreactivity have been
linked to chronic inflammation. When the platelet count exceeds 450,000/ul thrombocytosis occurs. It
is also referred to as thrombocythemia. Reactive thrombocytosis accounts for 80-90% of all
thrombocytosis events, with inflammation being one of the most common causes. We report a 67-year-
old man presenting to the hospital with fever and weakness. The patient had a history of CKD stage V
and currently was rceiving hemodialysis treatment. Laboratory finding showed patient had
thrombocytosis. Further examination is required to determine the cause of thrombocytosis in CKD

patient.
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Introduction

Kidney Disease Improving Global Outcomes (KDIGO) criteria
define chronic kidney disease (CKD) as an estimated
glomerular filtration rate (eGFR) <60 ml/min/1.73 m2 for =3
months [1]. Diabetes, hypertension, chronic pyelonephritis,
chronic glomerulonephritis, autoimmune diseases, polycystic
kidney disease, congenital malformations, chronic use of anti-
inflammatory medication, and prolonged acute renal disease
are the leading causes of CKD [2]. CKD has emerged as a major
cause of morbidity and mortality. Every year, the prevalence is
expected to rise significantly. It has been identified as a
significant risk factor for the development of cardiovascular
diseases and premature death [3, 4].

The global prevalence of CKD has been estimated to be 11-13%
[5]- In 2017, it was estimated that nearly 700 million people
worldwide had CKD, and 1.2 million died from CKD-related
disorders [6]. According to the National Basic Health Research
(Riset Kesehatan Dasar, Riskesdas), the prevalence of CKD
(eGFR60 ml/min/1.73 m2) was 3.8 permil (%o) in 2018, up
from 2.0 permil (%o) in 2013 [7]. Furthermore, the burden of
CKD is expected to rise in the future, owing to global aging and

[79]

the rising prevalence of hypertension, obesity, and type 2
diabetes mellitus (T2DM) [8,9].

Thrombocytosis occurs when the platelet count exceeds
450,000/pl. It is also known as thrombocythemia.
Thrombocytosis is classified into two types: primary and
secondary  (or reactive) thrombocytosis. Secondary
thrombocytosis, also known as reactive thrombocytosis, is
defined as an abnormally high platelet count caused by
underlying events such as chronic disease, medication use, or
inflammation [10]. In addition to the main trigger mechanism,
the pathogenesis of CKD is indicated by progressive glomerulus
fibrosis and/or capillary injury due to hypoxia, and nephron
function loss caused by tubular atrophy and glomerulus
sclerosis. Additionally, an increase in inflammation is thought
to be significant throughout this pathophysiological process
[11].

Platelet reactivity is important in the development of
thrombosis and thromboembolic events, particularly in
atherosclerotic cardiovascular disease, which is the leading
cause of death in CKD and CVD patients. Here is a case of a 67-
year-old man diagnosed with CKD stage V on hemodialysis that
was subsequently diagnosed with thrombocytosis.

Case Report
A 67-year-old man in stable condition on hemodialysis was
admitted to the hospital with fever and weakness. He had a
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medical history of CKD stage V on hemodialysis, hypertension,
low back pain, and knee osteoarthritis. The patient also
complained loss of appetite since 2 days ago, pain in the waist
and knees. Complaints of tightness, coughing, and urinary
syndrome are denied. Urinary complaints denied. He had 2
hemodialysis sessions per week using double lumen catheter
Outpatient medications were folic acid,
carbonate, bisoprolol, candesartan, amlodipine, clonidine,
spironolactone, and acetylsalicylic acid. Vital signs were stable
with heart rate of 100 beats/min, respiratory rate of 20
breaths/min, blood pressure was 140/80 mmHg and oxygen
saturation of 97% on temperature air, and body temperature
was 37°C. At admission his platelet count was 1,066,000/mm3
(Reference RV: 150,000 - 450,000/mm3).
Thrombocytosis was confirmed by manual counting, excluding
the presence of clots and no signs of thrombotic
microangiopathy. The patient was diagnosed with CKD stage 5
on hemodialysis, thrombocytosis, hypertension, low back pain,
and knee osteoarthritis. Upon admission to emergency room,
patient was given NaCL 0,9%, -ceftriaxone,
paracetamol, and omeprazole. The patient was prepared for
hemodialysis and was treated with bicarbonate dialysate via

access. calcium

value -

intravenous

double lumen catheter. The patient was started on
subcutaneous heparin for deep venous thrombosis
prophylaxis.

Table 1 Laboratory results at hospital admission

White Blood Count (x109/L) 33,34

Hemoglobin (g/L) 8,3

Hematocrit (%) 28,2

Platelet (x103/mm3) 1,066

SGPT (U/L) 21

SGOT (U/L) 26

Random Blood Sugar (mg/dL) 111

Ureum (mg/dL) 180

Creatinine(U/L) 14.8

Natrium (mmol/L) 128

Kalium (mmol/L) 5.8

Chloride (mmol/L) 104

Antigen SARS-CoV-2 Negative

Discussion

Present case report showing that the patient having history of
long standing hypertension that lead to Chronic Kidney
Disease. CKD might have correlation with the increase of
platelet, due to chronic inflammation. The patient was treated
with drug therapy, and hemodialysis. Chronic kidney disease
(CKD) is associated with accelerated atherosclerosis from early
stages [12], as well as with an increased risk of venous
thromboembolism [13,14]. Premature mortality is increased
by CKD, primarily due to adverse cardiovascular (CV) events
such as stroke, myocardial infarction, heart failure, or sudden
death. Furthermore, CKD patients are more likely to die from
fatal cardiovascular events rather than progress to end-stage
kidney disease. 'Traditional’ cardiovascular risk factors include
diabetes, arterial hypertension, and hyperlipidemia [15].
Platelets are blood components produced in the bone marrow
that play an important role in the clotting process.
Thrombocytosis occurs when the platelet count exceeds
450,000/1. It is thrombocythemia.

also known as

[80]

Thrombocytosis is classified into two types: primary and
secondary  (or  reactive) thrombocytosis. Primary
thrombocytosis results from an uncontrolled abnormality in
platelet production by bone marrow progenitor cells. They are
usually classified as myeloproliferative neoplasms. Secondary
thrombocytosis, also known as reactive thrombocytosis, is
defined as an abnormally high platelet count as a result of
underlying events, disease, or medication use. The more
common type is secondary thrombocytosis, which is usually
detected in routine laboratory results. Secondary
thrombocytosis affects 80% to 90% of people who have
thrombocytosis [16]. Because thrombocytosis can have a
variety of causes, evaluating a patient with thrombocytosis
demands careful examination of patient history, comorbid
conditions, other hematologic variables, and past platelet
counts [17].

CKD is associated with an increase in abnormal platelets that
causes both hemorrhagic and thrombotic pathology. Some of
its systemic complications include deep vein thrombosis,
pulmonary emboli, myocardial infarcts, and renal vessel
thrombosis.  Therefore, further treatment regarding
thrombocytosis should take place [18]. This patient received
80 milligrams of acetylsalicylic acid. Due to an increased
thromboembolic risk, patients with thrombocytosis should
take acetylsalicylic acid (aspirin). Acetylation is accomplished
by acetylsalicylic acid. As a result, aspirin
cyclooxygenase (COX)-1 and inhibits the production of
prostaglandin H2 (a precursor of thromboxane A2). Aspirin
achieves this effect via its acetyl group, which becomes
covalently attached to Ser529 of the COX-1 enzyme's active
site. Aspirin's mechanism of action includes acetylation of
fibrinogen. Acetylation increases the porosity of the fibrin
network, which speeds up fibrinolysis [19].

Proinflammatory cytokines such as IL-6 and IL-11 promote
megakaryocyte maturation, which may lead to thrombocytosis
and predispose to thromboembolic events and death [20].
Because of the complexities of altered platelet function in
advanced CKD, diagnosis remains difficult. For the analysis of
platelet dysfunction, a variety of global hemostasis screening
tests and particular platelet function assays are available. After
a peripheral blood smear review confirms the diagnosis of
thrombocytosis, the diagnostic evaluation shifts to deciding if
the process is reactive or clonal in nature. Understanding the

inactivates

fundamental causes of reactive thrombocytosis is an important
first step in this procedure. In adults, the most common causes
of reactive thrombocytosis are infection (usually acute), tissue
damage, chronic inflammatory disorders, and malignancy, with
one or more of these processes present in more than 75% of
cases [21].
Infection,

haemolysis, malignancy, and other causes of an acute phase
response are the most common secondary (or reactive) causes

inflammation, tissue injury, iron deficiency,

of thrombocytosis. These are typically characterized by
elevated C-reactive protein (CRP) or erythrocyte sedimentation
rate (ESR), but not always. Platelets are mostly small, with a
normal platelet volume. Other features of the blood film may
indicate an underlying cause, such as acute infective or
inflammatory processes [17].
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Pro-thrombotic conditions in patients with advanced CKD
appear to be associated with an abnormal ratio of coagulation
factors and coagulation inhibitors, decreased fibrinolytic
activity, endothelial dysfunction, and platelet hyperactivity
[22-24]. In advanced CKD, the incidence of bleeding and
thrombosis increases, making these significant causes of
morbidity and mortality in affected patients [25-27]. Advanced
CKD is linked to higher levels of C-reactive protein, interleukin
(IL)-1, IL-6, and tumor necrosis factor (TNF)-q, all of which are
linked to platelet hyperreactivity [28]. Many acute phase
reaction markers, such as C-reactive protein (CRP) and
erythrocyte sedimentation rate (ESR), have been found to be
significantly elevated in patients with reactive thrombocytosis
[21].

Since CRP is associated with inflammation, a method for
predicting CRP is useful for forecasting inflammation. CRP
short pentraxin is a well-established inflammatory biomarker
in kidney disease. CRP is a protein found in the acute phase.
Because inflammation persists in CKD, it promotes
glomerulosclerosis. This process is aided by the existence of
inflammatory cytokines such as IL-6, IL-1, and TGF-. There is
an influx of monocytes and macrophages, which eventually
produce type 1 and 2 collagen, resulting in glomerulosclerosis.
As a result, CRP levels rise in CKD [29].

The erythrocyte sedimentation rate (ESR) test is one of the
most commonly used laboratory tests for determining
infection, acute phase of inflammation, autoimmune disease, or
cancer [30]. Another study involves 45 HD patients. They
concluded that ESR levels in HD patients were mildly elevated,
as they were in the general population. They also discovered a
linear relationship between platelet count and ESR [31].

TNF-a is significantly elevated in CKD patients. According to a
study by Lee et al, circulating TNF-a levels are significantly
higher in CKD patients compared to controls, and TNF-« levels
are independently associated with the severity of CKD. These
results are consistent with previous large epidemiological
studies [32]. The longitudinal study by Shankar et al. also
suggested that TNF-a receptor 2 levels was positively
associated with the risk of developing CKD [33]. It is possible,
however, that albuminuria selectively activates cytokines and
increases TNF-a. Furthermore, patients with CKD may have
decreased clearance of these cytokines [34].

Elevated plasma IL-6 levels are common in CKD patients [35],
and this is largely due to increased production caused by
oxidative stress, chronic inflammation, and fluid overload.
Meanwhile, decreased IL-6 clearance due to impaired renal
function adds to its accumulation. Therapeutic hemodialysis
and peritoneal dialysis stimulate inflammatory responses and
increase IL-6 production in patients with end-stage renal
disease (ESRD) [36]. Furthermore, patients with a faster rate of
renal failure development had higher circulating levels of IL-6
soluble receptor [35].

IL-1 is a master regulator of inflammation, controlling a variety
of innate immune processes. Chronic inflammation caused in
part by high circulating levels of IL-1. Because circulating levels
of both the pro-inflammatory cytokine IL-1 and its naturally
occurring receptor antagonist (IL-1Ra) are elevated in CKD, it
is an additional distinguishing feature of the disease [37].

[81]

Although flow cytometry analysis of platelets is limited to
specialized laboratories, it is a sophisticated method for
quantifying platelet receptors, distinct platelet functions in
response to various platelet agonists, and platelet interactions
with other blood cells. Flow cytometry has been used
successfully to analyze platelet activation and dysfunction in
CKD patients [38]. Platelet aggregation assays can be used to
determine the hyperaggregability and hypoaggregability of
platelets. Platelet aggregation in hemodialysis patients can be
measured using a whole-blood aggregometer and screen
filtration pressure [39].

In the case of thrombocytosis, it is critical to monitor the
patient's complete blood count (CBC) over time. CBC can be
used to monitor patients who have previously been diagnosed
with blood cell disorders to see how their condition has
reacted to treatment and may be utilized to monitor for side
effects of some medications. Consider myeloproliferative
neoplasm in the case of prolonged thrombocytosis. It's
important to know which genetic mutation a patient has,
whether it's JAK2, CALR, or MPL, because each of these
mutations affects the clinical characteristics, complications,
and survival of myeloproliferative neoplasm [40, 41]. Platelet
reactivity is critical in the development of thrombosis,
particularly in the presence of known atherosclerotic
cardiovascular disease (as is frequently present in CKD
patients). Anti-platelet therapy is
occurrence of thrombotic events [42].

used to reduce the

Conclusion

We presented a case of 67-year old patient with CKD stage V on
hemodialysis treatment with the presence of thrombocytosis.
Thrombocytosis is associated with chronic inflammation in
CKD. High platelet count was present in this patient. Further
examinations can be utilized to differentiate the cause of
thrombocytosis, such as acute inflammatory markers (CRP,
ESR, TNF-q, IL-1, and IL-6). Platelet reactivity and dysfunction
in CKD patients may be detected using flow cytometry and
platelet aggregation cases of prolonged
thrombocytosis, a genetic mutation exam should be considered
to rule out myeloproliferative neoplasm. Antiplatelet therapy is
essential for thrombocytosis patients in order to reduce the

assays. In

occurrence of thrombotic events.
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