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Abstract

Blood Transfusion Service Standards aim to ensure the safety high quality and sufficient blood
services sufficient blood reserve. The standard for blood requirements for each country according
to WHO is at least 2% of the total population. The population in Indonesia has increased every
year so the need for blood is also increasing causing demands for causing the quality of blood
services to be better. One of the demands for the quality of blood services by knowing is to know
the quality control of the blood produced. One of the blood products produced is PRC. PRC
Packed Red Cells quality control checks must be carried out to determine the quality of the PRCs
produced. This study aims to determine the overall quality control of PRC and the results of PRC
quality control based on (volume, hemoglobin, hematocrit, hemolysis, and bacterial contamination)
in the Blood Donation Unit of Banyumas Regency in 2020. This type of research is descriptive.
Sampling technique with a sample quota as much as the total sample quality control packed red
cell test obtained 1% of the total production of PRC components every month in the Blood
Donation Unit of Banyumas. The QC research results were obtained from 430 PRC samples that
met the passing standards: 426 samples (99%) volume, 426 samples (99%) hemoglobin, 380
samples (88%) hematocrit, 429 samples (99.7%) hemolysis, and 426 samples (99%) passed from
bacterial contamination. The number of QCs who qualified was 373 samples (87%). These results
indicate that the 2020 PRC QC obtained good and satisfying results.

Keywords: quality control; packed red cell; blood transfusion service

1. Introduction

Blood transfusion is essentially the giving of
blood or blood components from one individual
(donor) to another (recipient) (Eldest, 2018).
Blood transfusion service is a health service
effort that utilizes human blood as a basic
primary material for humanitarian purposes and
not for commercial purposes so that blood
cannot be traded. Blood transfusion services as
one of the health efforts in the context of healing
disease and restoring health so that it requires
the availability of blood or blood components
that are safe, easily accessible, and affordable by
the community. The government is responsible

for the implementation of blood transfusion
services that are safe, useful, and easily
accessible, both the needs of the community
(Permenkes No. 91, 2015).

Blood Transfusion Service Standards are
needed to ensure safe, quality, and sufficient
blood supply. Blood transfusion service
standards include blood service quality
management system; blood transfusion services
in the Blood Transfusion Unit; blood transfusion
services at plasmapheresis centers; blood
transfusion services at the Hospital Blood Bank;
giving blood transfusions to patients; and blood
service information system (Permenkes No. 91,
2015). All elements must be implemented
properly to create a good standard of blood
service quality.
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Permenkes (2015), quality control is a
critical function (a function that determines
whether or not the quality is good) of the
production of blood components and is evidence
that blood components meet specifications.
Quality control (QC) is usually carried out on the
final blood component and often problems will
be identified after they occur Process control is a
broader activity that monitors all production
processes against established requirements to
ensure that processes are monitored. This
provides a mechanism for early identification of
potential problems and increases the assurance
that the quality of the final blood component will
meet specifications.

According to the Center for Health Data and
Information of the Republic of Indonesia in 2014,
the national production of Whole Blood and
blood components was 4,644,863 bags. By WHO
guidelines blood production is at least 2% of the
population. If the total population in Indonesia
in 2014 was 252,124,458 people, then ideally the
need for blood is 5,042,489 bags of blood, so
397,626 bags are still lacking. Meanwhile, in 2016
the production of Whole Blood and blood
components was 4,201,578 bags. By the WHO
guidelines that the need for blood is at least 2%
of the total population. If the total population in
Indonesia in 2016 was 258,704,986 people, then
ideally the need for blood is 5,174,100 bags of
blood, so there is still a shortage of 972,522 bags
or 18.8% The population of Banyumas in 2020 is
1,780,000 people, so the need for blood is around
35,600 bags. The demand for increased service
quality is seen in the need for blood in Indonesia
every year with the hope of being able to reduce
mortality due to blood events and other blood
disorders. Blood supply services in Indonesia are
carried out by the Blood Transfusion Unit/UTD
managed by the Government, Regional
Government, and PMI which found 379 UTD in
2014 and increased to 421 UTD in 2016 (Data
And Information Center Of The Ministry Of
Health Of The Republic Of Indonesia, 2018). One
of the Blood Donor Units that have GMP (Good
Manufacturing Product) and CPOB (How to
make good medicine) certification is PMI
Banyumas Regency.
Based on data on blood production and needs

in Indonesia, every blood product produced by
the Blood Transfusion Unit must be ensured to
be safe and free from IMLTD (Infectious
Infection Through Blood Transfusion) and meet
the QC stipulated in Permenkes No. 91 of 2015.
Based on this, the author wants to review the
results of Quality Control of Packed Red Cell

Products at the Blood Donation Unit of
Banyumas Regency in 2020.

2. Method

The type of this research is descriptive
research with the scope of managing the quality
of blood services. The study population includes
the total number of red blood cell production in
the Blood Donation Unit, Indonesian Red Cross
of Banyumas Regency 2020 ran 48,000 blood
bags. The sampling technique used is the total
sample quota of the PRC quality control test
which is obtained as 1% of the total production
of PRC components every month at the Blood
Donation Unit, Indonesian Red Cross of
Banyumas Regency in 2020. The number of
samples obtained based on inclusion and
exclusion criteria. PRC production every month
is about 4,000 blood bags, and the QC population
every month is about 40 bags.

Inclusion criteria are data quality control of
PRC in Blood Donation Unit, Indonesian Red
Cross of Banyumas Regency 2020. The exclusion
criteria are incomplete data quality control of
PRC in Blood Donation Unit, Indonesian Red
Cross of Banyumas Regency 2020. The data
obtained from the study were then processed
using the percentage calculation formula in the
database to the quality percentage of the PRC
specifications (volume, hematocrit, hemoglobin,
hemolysis, and bacterial contamination with the
same sample n) with the same sample and based
on the overall results of the QC PRC, they were
presented and analyzed so that conclusions
could be drawn.

3. Results and Discussion

The research was conducted at the Blood
Donation Unit of Banyumas Regency on March
26, 2021. The results of the study have been
conducted through secondary data resulting
from quality control packed red cells at Blood
the Donation Unit of Banyumas Regency in
2020 with a total sample of 430 blood bags taken
based on inclusion and exclusion criteria. The
sample in the quality control study came from
1% of the PRC blood component production
(Permenkes No. 91, 2015) in the Blood Donation
Unit of Banyumas Regency. The amount of PRC
blood components produced in the Blood
Donation Unit of Banyumas Regency every
month is around 4,000 bags of PRC blood, so the
estimated QC PRC samples each month are 40
samples with a total QC PRC one year of as
many as 480 samples. The number of samples
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obtained from the study were 430 samples. This
amount is not in line with estimates because the
amount of PRC production in the Blood
Donation Unit of Banyumas Regency in certain
months, namely in March-May decreased by
only around 1,000 to 3,000 bags caused by a
decrease in the number of donors due to the
phenomenon of the covid-19 pandemic around
the world.

The PRC quality control inspection process
begins with the preparation of samples and
worksheets, then proceeds with a physical
examination (identification of bags, pouches, and
pouch volumes), hemolysis examination using a
low HB system/ HemoCue plasma, examination
of bacterial contamination (aerobic and
anaerobic) inoculated in BPA sample bottles.
(aerobic) & BPN (anaerobic) then incubated for 5
days in bact/alert, and hematological
examination to determine the results of
hemoglobin and hematocrit (Blood Donation
Unit of Banyumas Regency).

Results of Quality Control Volume of Packed Red
Cell Products at Blood Donation Unit of Banyumas
Regency Year 2020

The results of research that have been
conducted on the quality control of the volume
of packaged red cell products in table 1 (PRC QC
P results to volumes) test the specifications of a
total of 430 peer samples 426 (99%), passed of the
highest volume of 40 samples (100%) in January,
February, May, July, September, October,
November, December, December and as low as 9
samples (90%) of the total 10 samples in April.

Table 1. PRC QC Passed by Volume

Volume
month

Total
1 2 3 4 5 6 7 8 9 10 11 12

number of
samples 40 40 30 10 30 40 40 40 40 40 40 40 430

Sample
pass 40 40 29 9 30 39 40 39 40 40 40 40 426

The sample
did not
pass

0 0 1 1 0 1 0 1 0 0 0 0 4

Passed
Percentag
e (%)

100 100 97 90 100 98 100 98 100 100 100 100 99

QC
accepted 75%(Passed QC in PMK No. 91, 2015)

The results of the QC volume obtained the
graduation of 426 samples (99%) out of a total of
430 samples. The results are by the QC volume

standard (218 ± 39 (179-257ml)) received by 75%.
This result indicates that the PRC volume QC in
the Blood Donation Unit of Banyumas Regency
is satisfactory, and the blood.

Results of Quality Control of Hemoglobin for Packed
Red Cell Products at Blood Donation Unit of Banyumas
Regency Year 2020

The results in table 2 QC PRC passed on
hemoglobin from a total of 430 samples as many
as 426 (99%), the highest hemoglobin
graduations (100%) in January-December except
in November 39 samples (98%), March 29
samples (97%) and the lowest hemoglobin pass
in May was 28 samples (90%) out of a total of 30
samples.

Table 2. QC PRC Passed based on Hemoglobin

Hb
45gr/
unit

Month
Total

1 2 3 4 5 6 7 8 9 10 11 12
Number

of
samples

40 40 30 10 30 40 40 40 40 40 40 40 430

Sample
pass 40 40 29 10 28 40 40 40 40 40 39 40 426

Sample
did not
pass

0 0 1 0 2 0 0 0 0 0 1 0 4

Passed
Percent
age (%)

100 100 97 100 93 100 100 100 100 100 98 100 99

QC
accepted 75%(Passed QC In PMK No. 91, 2015)

The results of QC PRC hemoglobin with
acceptance criteria that is 45gr/unit and accepted
QC standard is 75% (Permenkes No. 91, 2015) the
results obtained pass rate of 426 samples (99%)
of a total of 430 samples and did not pass were 4
samples (1%). QC samples that did not pass were
then carried out for internal repairs by the Blood
Donation Unit of Banyumas regency. These
results indicate that the hemoglobin QC of PRC
in the Blood Donation Unit of Banyumas
Regency obtained satisfactory results. These
results are not much different from Saloni
Upadhyay's research conducted at the Hospital
of Kumaon Region of Uttarakhand, India, which
obtained a hemoglobin QC passing result of
92.9% meeting the criteria of the European
Council and considered satisfactory.

Results of Quality Control Hematocrit for Packed Red
Cell Products at Blood Donation Unit of Banyumas
Regency Year 2020
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Table 3 data shows the results of the QC
PRC passed on the hematocrit from a total of 430
samples as many as 380 (88%) with the highest
hematocrit passing in April as many as 10
samples (100%) from a total of 10 samples and
the lowest 80% from the total sample.

Table 3. PRC QC Passed on Hematocrit

Ht
65-75%

Month
Total

1 2 3 4 5 6 7 8 9 10 11 12
Number

of
samples

40 40 30 10 30 40 40 40 40 40 40 40 430

Sample
pass 36 39 27 10 28 33 32 32 36 34 36 37 380

The
sample
did not
pass

4 1 3 0 2 7 8 8 4 6 4 3 50

Passed
Percent
age (%)

90 98 90 100 93 83 80 80 90 85 90 93 88

QC
accepted 75%(Passed QC in PMK No. 91, 2015)

The results of QC hematocrit with the
criteria for acceptance of the hematocrit are
65-75% (Permenkes No. 91, 2015) The results of
the graduation rate were 380 samples (88%) from
a total of 430 samples and those who did not
pass were 50 samples (12%). QC samples that
did not pass were then carried out for internal
repairs by the Blood Donation Unit of Banyumas
Regency. These results are not much different
from Saloni Upadhyay's research conducted at
the Hospital of Kumaon Region of Uttarakhand,
India, which obtained a QC hematocrit passing
result of 85.1% meeting the criteria of the
European Council and considered satisfactory.
This shows that the results of the QC hematocrit
at the Blood Donation Unit of Banyumas
Regency are satisfying.

Results of Quality Control of Hemolysis for Packed
Red Cell Products at Blood Donation Unit of
Banyumas Regency Year 2020

Table 4 the QC PRC passed for hemolysis
are 429 samples (99.7%) from a total of 430
samples with the highest hemolysis passing in
January-December as many as 40 samples (100%)
from a total of 40 samples, except March as many
as 30 samples (100 %) from a total of 30 samples,
April there were 10 samples (100%) from a total
of 10 samples and the lowest was 29 samples
(97%) from a total of 30 samples in May.

The results of the QC hemolysis obtained a
passing rate of 429 samples (99.7%) out of a total
of 430 samples. The results of the standard
hemolysis QC accepted are 75% with the
acceptance criteria 0.8% (Permenkes No. 91,
2015). These results indicate that the QC
hemolysis of PRC in the Blood Donor Unit of
Banyumas Regency obtained a satisfactory QC
by the standards set. QC sample hemolysis that
did not pass were then carried out internal
repairs by the Blood Donation Unit of Banyumas
Regency.

Table 4. PRC QC Graduation based on
Hemolysis

Hemolysis
0.8%

Month Total

1 2 3 4 5 6 7 8 9 10 11 12
Number of
samples 40 40 30 10 30 40 40 40 40 40 40 40 430

Sample pass 40 40 30 10 29 40 40 40 40 40 40 40 429

Sample did
not pass 0 0 0 0 1 0 0 0 0 0 0 0 1

Passed
percentage

(%)

10
0 100 100 100 97 100 100 100 100 100 100 100 99.7

QC accepted 75%(Passed Qc in PMK No. 91, 2015)

Results of Quality Control of Bacterial
Contamination of Packed Red Cell Products at Blood
Donation Unit of Banyumas Regency Year 2020

The QC PRC passed against bacterial
contamination in table 5 are 100% samples free
from bacterial contamination, namely in
January-December except in August and October
for 39 samples (98%) and the lowest in
November 38 samples (95%).

Table 5. PRC QC passed based on Bacterial
Contamination

Contamination
Bacteria

Month
Total

1 2 3 4 5 6 7 8 9 10 11 12
Number of
samples 40 40 30 10 30 40 40 40 40 40 40 40 430

Sample pass 40 40 30 10 30 40 40 39 40 39 38 40 426

The sample
did not pass 0 0 0 0 0 0 0 1 0 1 2 0 4

Passed
Percentage

(%)
100 100 100 100 100 100 100 98 100 98 95 100 99

QC accepted Refer to the bacteria statistics chart
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Figure 1. Passed Percentage QC PRC bacterial contamination 2020

The results of QC of bacterial
contamination were obtained with a
passing rate of 246 samples (99%) from a
total of 430 samples. The standard of
acceptance of bacterial QC results does not
yet have a standard specification set, but
the results must refer to the statistical graph
of bacterial growth (Permenkes No. 91,
2015). In Permenkes No. 91, 2015 the results
of bacterial contamination refer to the
statistical graph of bacterial growth). In
Figure 1, the QC graph of bacterial
contamination shows consistent results,
although in November it decreased by 85%,
the graph is still consistent. These results
indicate that the QC of bacterial
contamination in the Blood Donation Unit
of Banyumas Regency is satisfying.

Final Result of Quality Control of Packed Red
Cell Products at Blood Donation Unit of
Banyumas Regency Year 2020

Table 6 data shows that the final
results of QC passed for PRC products were
highest in February with 39 samples (98%)
and the lowest in July and August with 32
samples (80%). While the data in table 7
states that the total QC PRC graduations in
2020 were 373 samples (87%), while the
total QC PRC years did not pass or did not
meet the criteria as many as 57 samples
(13%) from a total of 430 samples.

Overall PRC QC results, 373 samples
(87%) passed QC results and 57 samples
(13%) did not pass from a total of 430
samples indicating the quality of PRC
products at the Blood Donation Unit of
Banyumas Regency is quite good and
satisfying and overall QC is by the
standards set by Permenkes No. 91, 2015.

The results of QC inspections must be
regularly discussed to ensure that
investigations and corrective actions are
carried out if the results of the inspection
indicate a trend or indicate the process is
outside the requirements (Permenkes No.
91, 2015). QC results do not pass, it is
necessary to know the cause and take
corrective actions to improve the QC of the
products produced.

Table 6. PRC QC Passed Final Results

Month

1 2 3 4 5 6 7 8 9 10 11 12

Passed 36 39 26 9 26 33 32 32 36 33 34 37

Not pass 4 1 4 1 4 7 8 8 4 7 6 3

% Passed
Percentage

90
%

98
%

87
%

90
%

87
%

83
%

80
%

80
%

90
%

83
%

85
% 83%

N 430 Samples

The results of the QC PRC study at the
Blood Donor Unit of Banyumas Regency in
terms of specifications (volume,
hemoglobin, hematocrit, hemolysis,
bacterial contamination) and terms of final
QC obtained satisfactory results and by the
standards set by the Minister of Health. The
results of QC PRC who passed in 2020 were
83%, this indicates that the quality of blood
products produced by the Blood Donation
Unit of Banyumas Regency is very good
and safe. There is no doubt that the Blood
Donation Unit of Banyumas Regency is one
of the Blood Donation Units in Indonesia
that already has GMP (Good
Manufacturing Product) and CPOB (Good
Manufacturing Practices) certificates
because the blood products produced are
safe and of high quality.
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Table 7. Total Percentage (%) of QC PRC

Passed Not pass
PRC 373 57

Percentage 87% 13%
N 430 Samples

Factors that affect blood in the blood
bag include storage time and temperature.
Erythrocytes will experience destruction if
the processing or storage is not correct. One
way to minimize erythrocyte damage is to
store PRC blood at a low or standard
temperature of 2°C - 6°C. Proper storage of
PRC is one-way metabolism can be slowed
down. Above this temperature,
erythrocytes will experience rapid
destruction (Zuherni, 2019). This can affect
the results of QC PRC on hemoglobin,
hematocrit, hemolysis, and bacterial
contamination.

4. Conclusion and Suggestions

The QC results in the Blood Donation
Unit of Banyumas Regency are by accepted
standards in Permenkes No. 91, 2015. QC
PRC who pass or meet the standards of
Permenkes No. 91 in 2015 as many as 373
samples (87%). This shows that the results
of the QC PRC in the Blood Donor Unit of
Banyumas Regency have good quality and
satisfactory results.

Suggestions for Blood Donation Unit,
Indonesian Red Cross of Banyumas
Regency, there is a need for further
investigation and corrective action against
QC that does not pass either based on
volume, hemoglobin, hematocrit, hemolysis
or bacterial contamination, as well as QC
PRC assessment, needs to be done regularly
to find out differences in product quality.
This is related to the quality of transfusion
services which is very important for setting
the goals of good and safe transfusion
practices. Meanwhile, the suggestion for
further researchers is that the research
should be carried out more complexly
because the blood component is not only
PRC.
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