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ABSTRACT

Hyperuricemia is a condition of a person with uric acid levels in the blood that exceed normal values.
Increased uric acid can be detrimental because it is considered as damage-associated molecular
pattern molecules (DAMPs), causing an immune response and detrimental to health. However, uric
acid can act as an antioxidant in the body. Uric acid can protect the quality of erythrocytes. However,
erythrocytes can suffer damage due to oxidative stress as a result of the inflammatory process. An
increase in the absolute neutrophil count is an indication of inflammation. The aim of this study is to
determine the relationship between absolute neutrophil count and erythrocyte index in hyperuricemia.
Sampling was done by purposive sampling with the criteria of males aged 18-65 years, not obese,
hyperuricemia, and fasting. The sample used was venous blood, then examined using a haematology
analyzer at Jasa Kartini Hospital, Tasikmalaya. The results of the study of 30 respondents showed that
the average uric acid was 8.863 mg / dl. Based on statistical tests using the Spearman correlation test,
it showed that there was no significant relationship between the absolute number of neutrophils and
the erythrocyte index, which was indicated by P> 0.05. The conclusion is that hyperuricemia with a
mean of 8.863 mg / dl did not show any relationship between the absolute neutrophil count and the
erythrocyte index.
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INTRODUCTION
A uric acid level above normal is

known as hyperuricemia. Hyperuricemia
levels for men> 7 mg / dl, for women> 6
mg / dl [1]. Hyperuricemia occurs due to
several things, such as excess production
of uric acid (high purine food intake), a
lack of the ability of the kidneys to excrete
uric acid, and can be both[2].

Hyperuricemia can be both
beneficial and detrimental. Uric acid levels
in the blood can be beneficial because of
its role as an antioxidant in the blood,
which protects erythrocytes from the
effects of oxidative stress damage.
Protected erythrocytes will have normal
morphology, while damaged erythrocytes
certainly have abnormal morphology. This
can occur due to the influence of reactive
oxygen species (ROS), one of which is

released by neutrophil cells during
inflammation [3][4].

Erythrocyte quality can also be
influenced by the erythropoietin enzyme,
which is predominantly synthesized by the
kidneys [5]. If the kidneys are impaired,
the kidneys are unable to produce
erythropoietin properly so that it can affect
the quality of erythrocytes. One of the
quality of erythrocytes can be seen from
the erythrocyte index parameter. In
addition, erythrocyte morphology
examination on peripheral blood smears
can be performed. MCV, MCH and
MCHC are some parameters of erythrocyte
index that can assess the type of anemia.
Anemia based on the erythrocyte index is
classified into microcytic hypochromic
anemia, normocytic normochromic anemia
and macrocytic hypochromic anemia.
Anemia associated with abnormal
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erythrocyte size. Erythrocyte size can be
measured by looking at the level of MCV
in the blood. Chronic kidney disorders can
usually cause anemia because the kidneys
begin to decrease their ability to produce
erythropoietin [6].

Hyperuricemia can harm the body
because uric acid is considered as damage-
associated molecular pattern molecules
DAMPs[7] by the immune system and can
cause various diseases such as kidney
failure, cardiovascular disorders [4],
hypertension[8], diabetes mellitus and
others [9]. Hyperuricemia can lead to an
inflammatory response if the levels
increase and become saturated and form a
urate monosodum. Monosodium urate that
is formed can settle in organs such as
kidneys and mostly in joint tissue ([10]. In
the kidneys, kidney disorders can be
detected if the cystatin-C level increases in
the blood ([11]. This cystatin-C parameter
is a biomarker of abnormal kidney
function that is superior to creatinine ([12].

Based on the explanation above,
the relationship between the absolute
neutrophil count and the erythrocyte index
in hyperuricemia patients cannot be
explained and provides information on
whether there is a relationship. Thus, this
study contributes to the review of
laboratory examination results related to
the absolute neutrophil count and
erythrocyte index in hyperuricemia
patients.

MATERIAL AND METHODS
This study used a cross sectional

study design. The sampling technique was
carried out by purposive sampling with
inclusion criteria: Men aged 18-65 years
who experienced hyperuricemia, could fast
8-12 hours. Exclusion criteria: being
infected, obese, and unwilling to
contribute to the study. Drop out criteria:
illness or death during the study period.
The sample size is the total population of
the male sample according to the criteria
as many as 30 people. The research was
conducted at Jasa Kartini Hospital,

Tasikmalaya and the laboratory of the D3
Technology Study Program, Medical
Laboratory of STIKes Bakti Tunas Husada,
Tasikmalaya.

The tools and materials include
tourniquet, syringe, macrocentrifugation,
alcohol cotton, tape, blood sample tube,
photometer, tube rack, test tube, and
hematology analyzer.

Preparation: respondents were
given a form of willingness to be part of
the research and informed consent of the
study. If the respondent is willing,
continue to check the uric acid level and
count the number of abolute neutrophils
and the erythrocyte index.

Digital Uric Acid Screening
Hyperuricemia screening uses a digital
instrument with the principle that the
blood sample touches the target area of
  the sample from the strip, which is
automatically attracted to the inside of the
reaction area of   the strip. The test
results will be displayed on the screen after
150 seconds. The stage begins by inserting
the battery into the tool and then turning it
on. Set the time, date and year. Look at the
strip expiration date. Check the tool by
inserting the chip. If the screen appears
"ERROR" it means the device is damaged.
If the screen appears "OK" it means the
device is ready to use. On the screen the
code will appear according to the bottle
strip. Next, a flickering image of blood
drops appears, indicating that the sample is
ready to be examined. The blood is
touched on the side edge of the EasyTouch
blood test strip. The blood will soak up to
the end of the strip and sound beeps.
Results appear on the screen after 150
seconds. The strip is pulled out and thrown
away. The chips are stored again in the
bottle after use, then close tightly (Easy
Touch)
Blood Collection
Prepare tools and materials. Respondents
had blood drawn from the veins by tilting
the arms upward. Check the veins that are
clearly visible. Insert the blood collection
needle at a 45o angle. Take 3 ml of blood.
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1.5 ml of blood is entered into the tube
containing the anticoagulant for testing the
absolute neutrophil count and erythrocyte
index. The remaining blood (1.5 ml) was
put into a tube that did not contain an
anticoagulant for uric acid examination
using a photometer [13].

Uric Acid Examination
The uric acid level is checked using a
photometer to make it more accurate.
Examination begins with a serum and
standard control examination. If the
control and standard values   are in
accordance with the value range, then the
participant sample examination can be
carried out. The method is 20 µl of control
serum and 20 µl of standard, put into the
test tube. Add uric acid reagent (mixture
R1 + R2) 1000 µl. Incubation for 5
minutes at 37oC. Read at a wavelength of
546 nm. Put the participant's serum sample
put 20 ul into another test tube. Add 1000
ul of uric acid reagent (mixture R1 + R2).
Incubation for 5 minutes at 37oC. Read at
a wavelength of 546 nm. Interpretation of
the results is to compare with normal
values   in men between 3.4- 7.0 mg /
dl, while women between 2.4 - 5.7 mg / dl
(PT Accurate Intan Madya)

Examination of Absolute Neutrophil
Count and Erythrocyte Index.
Blood was checked with a hematology
analyzer MINDRAY BC 5300 after
Quality Control (QC). The results are seen
on the print out of the tool. The normal
value of absolute neutrophils is 2.5-7.0 x
103 / ul (Jasa Kartini Hospital), while the
normal value of the erythrocyte index is
MCV 80-100 fl; MCH 27-34 pg; MCHC
32-36g / dl (Jasa Kartini Hospital).

Data analysis
The data that has been collected is then
analyzed using SPSS 25 for Windows
software. Normality test using the
Kolmogorov-Smirnov. If it is normally
distributed, it will be followed by a
relationship test, namely the Pearson Test.
If not in normal distribution use the
Spearman.

RESULTS
Respondents who took part in this study
were 30 men, were fasting, not obese and
had characteristics that can be seen in table
1.

Table 1. Characteristics of participants
variable Age

(Year)
Height
(cm)

Weigh
t (cm)

Body
Mass
Index
(BMI)

Uric
Acid

(mg/dl
)

Hem
oglo
bin
(g/dl
)

MCV (fL) MCH
(pg)

MCHC
(g/dl)

Neutro
phil

Absolu
t

Count
m

(sel×10
3/μL)

Numbe
r of

Sample

30 30 30 30 30 30 30 30 30 30

Mean
±SD

42,60
±8,920

167,27
±5,583

66,87 ±
10,0301

23,83
±2,972

8,863
±1,0486

14,93
±1,94

85,6300
±6,59614

29,40±2,
68063

34,3800±
1,01418

4,9143±
1,73561
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Table 2. Test of Spearman's Relationship between the Number of Neutrophils and the
Erythrocyte Index

Variable N p α=0,05
MCV (fl) 30 0,406 P>0,05
MCH (pg) 30 0,631 P>0,05
MCHC (g/dl) 30 0,730 P>0,05

DISCUSSION
The results of Kolmogorov

Smirnov was obtained P = 0.031, so the
data was not normally distributed due to P
<0.05. The next test is using the Spearman
test. The erythrocyte index (MCV, MCH
and MCHC) had a P value> 0.05which
means that the absolute neutrophil count
and erythrocyte index in hyperuricemia
had no relationship.

The results showed that the participants'
uric acid levels increased by an average of
8.863 ± 1.0486 mg / dl or 0.5270 ± 0.0624
mmol / L. The measurement results of the
absolute neutrophil count were normal
with an average of 4.9143 ± 1.73561 cells
x 103 / µL. This number does not indicate
inflammation. Neutrophils did not
experience this average increase in uric
acid levels.

Respondents' MCV levels were normal
with an average of 85.6300 ± 6.59614 fl.
MCV levels do not indicate an
abnormality in erythrocyte size.
Erythrocyte size does not change. As
stated in Song's research. et.al, 2019,
increased uric acid levels can protect
erythrocytes, especially on the surface of
erythrocyte membranes. The participants'
MCV values   were within the normal
range so that it could be stated that the
participants had normal erythrocyte size
(normal value = 80-100 fl) or normocytic.
If the size is less than the normal value, it
is called a microcytic, whereas if it is more
than the normal value, it is called a
macrocytic[14].

The MCH level was normal with an
average of 29.40 ± 2,68063 pg. The MCH
level does not indicate an abnormality in

the mean amount of hemoglobin in
erythrocytes. This value is still within the
normal range of 27-34 pg (Jasa Kartini
Hosptal). If the value is still normal, it is
called = normochrome; less than normal
value = hypochromic; more than normal
value = hyperchrome[15].

MCHC levels were normal with a mean of
34.3800 ± 1.01418 g / dl. The MCHC level
did not show any abnormality from the
calculated value of the hemoglobin
molecule density in erythrocytes.
Participants still had normal MCHC levels,
no significant abnormalities in the
hyperuricemia state.

The results of the research by Song et al.,
2019 illustrate that uric acid is very
effective in protecting erythrocytes from
oxidative stress damage. Uric acid can
maintain the surface of the erythrocyte
membrane thereby preventing the
formation of echinocytes and spheres. Low
uric acid levels showed that the number of
erythrocyte speroekinocytes was higher
than participants with high uric acid
levels[3].

On the other hand, high uric acid levels or
in a saturated state will form monosodium
urate crystals which can trigger an immune
response, especially neutrophil cells.
Neutrophil cells will respond by
phagocytic monosodium urate and induce
the release of various cytokines as shown
in Figure 1. However, the uric acid levels
of the participants had a mean of 8.863 ±
1.0486 mg/dl which did not give an
indication of an increase in the absolute
neutrophil count. There is no systemic
inflammation. Neutrophil cells do not
secrete cytokines or other substances that
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can damage erythrocytes so that the
quality of erythrocytes is still normal,
which can be seen on the erythrocyte index
values   (MCV, MCH and MCHC)
which are still normal range.

Figure 1. Inflammation Process by Uric
Acid [16].

In adults, the kidneys are organs that
produce erythropoietin> 90%. Some of it
is in the heart and brain. Thus, kidney
disease can cause anemia, because the
kidneys are inadequate in producing
erythropoietin (a hormone that plays a role
in the process of forming red blood cells).
The oxygen sensor in the kidneys will
detect a lack of oxygen so that the kidneys
will regulate the release of the amount of
erythropoietin released into the blood
(Figure 2). This hormone acts on
erythrocyte precursor cells in the bone
marrow to stimulate proliferation,
maturation and increase the number of red
blood cells in the peripheral circulation
([17].

Figure 2.The Relationship between
Kidney and Bone Marrow on Erythrocyte

Production [17].

In kidney failure can cause normochromic
anemia, but occurs within a few weeks.
Meanwhile, in chronic renal failure anemia
can occur with a hemoglobin level below 6
g / dl. Anemia can occur due to a lack of
erythropoietin synthesis which plays a role
in the erythropoiesis regulatory
process[15]. The participants did not show
any abnormalities of anemia, which could
be seen at normal hemoglobin levels (table
1); MCV and MCH levels are normal,
which indicates that the erythrocyte cells
are normal (normochromic normocytic). If
the hemoglobin level is below normal
values, it can be called normochromic
normositary anemia. Normochromic
anemia can occur in someone with
progressive chronic kidney disease [18].

Thus, erythrocyte indexes such as MCV,
MCH and MCHC, were still in normal
condition in hyperuricemia condition with
a mean of 8.863 ± 1.0486 mg / dl. The
absolute neutrophil count with erythrocyte
index did not have a statistically
significant relationship in hyperuricemia
patients.

CONCLUSION
In hyperuricemia patients with a

mean of 8.863 ± 1.0486 mg / dl, the
absolute neutrophil count and erythrocyte
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index were not statistically significant (P>
0.05).
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