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Abstract

Objective: The aim of this study is to minimize the whole blood discharge in the donor

collection room to increase viable total blood units. Methods: The data were extracted

from the computer systems of Hemotherapy Service in the National Institute of Cancer

from 2012 to 2015. The bivariate analysis in Excel® was used. Results: 46,478 (100%)

whole blood unit were collected, out of which 44,686 (96.14%) were used, 1,792 (3.86%)

were discarded at donor collection room. The discard indicators were: slow flow 576 (32.14%),

difficult venous access 438 (24.44%), interrupted flow 293 (16.35%), reaction during

collection 198 (11.05%) and high volume 142 (7.92%). A discard of 2,722 blood bag inputs

and 14 complications were noticed. Conclusion: In donor reactions, we observed

psychological and physiological factors that must be considered during puncture. The

research suggests it is possible to minimize the discard and optimize the quality of service

with the implementation of a theoretical/practical training on complications related to non-

compliances, as well as the review and updating of documents. A trained, cohesive and

stable collection team helps to minimize the discard of whole blood unit due to

complications.
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INTRODUCTION

Hemotherapy is a crucial practice in the treatment and

improvement of the quality of life of cancer patients.

Therefore, the technical standards must be followed

according to the Ministerial Ordinance Nº 158 as of

February 4th, 2016, in pursuit of quality and safety for the

release of blood components. Hemotherapy services

should rely on trained professionals to act in the blood

cycle,(1,2) (blood donor recruitment sectors, clinical and

hematological screening, blood col lect ion, blood

component fractionation, immunohematological and

serologic tests for bloodborne diseases, quality control and

transfusion). In order for a blood component to be

transfused, the whole blood unit (WBU) collected must go

through all the stages of the productive blood cycle,

culminating in the blood component unit being released
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for transfusion. After registering, the donor is directed to

Hematological Clinical Screening, and if donor is fit he/

she is forwarded to the donor collection room (DCR). In

the collection, there are problems that can prevent a WBU

from being approved, which may lead to its discard before

processing. Considering that each blood donor uses at least

one blood bag inputs (BBI) for collection and each WBU is

fractionated into at least three blood components, the total

viable units differs potentially from the total blood

components released. After qualification of the units

collected including all tests, the blood components amount

released for use is reduced, this difference is explained

by the discard of non-compliant WBU. The discard of non-

compliant WBU leads to the production and release of

quality blood components contributing to the transfusion

safety of patients. However, due to the shortage of donors,(3)

it is necessary to identify the complications in order to
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reduce the discard of WBU, by optimizing its use, making

the units viable at DCR.(4) All WBU with volume between

300 mL and 495 mL are considered viable (used), and can

also be discarded due to reasons observed during or after

collection. Every discard of WBU is generated by a

complication at DCR, except for WBU that have factors not

inherent to the collection process observed at the

Fractionation Sector (FS), such as serology, lipemia,

jaundice and open system at fractionation.(5,6) The

inconvenience of not completing a collection is generating

waste without using the product, which means the loss of

the BBI,(7,8) considering that the BBI must follow the technical

standards,(9) and this fact, if not controlled, can result in

additional costs to the Institution. One must pay attention to

everything that involves the complication causing the discard,

and observe the process, the inputs used, the employees

carrying out the process(10) and the equipment.(11)

The equipment used at DCR is blood homogenizers

that measure the blood volume that is being collected during

the puncture, homogenize the blood with the anticoagulant

and measure the collection time.  They have a device called

clamp that works by pinching (tightening) the WBU segment,

interrupting the blood flow at the moment the WBU reaches

the scheduled volume (between 400 mL and 460 mL) or

maximum donation time (15 minutes), where a sound and

light alarm are immediately set off, which calls the attention

of the employee to the end of the collection. Points to might

be consider when defining the volume of blood to be

collected. Their calibration and maintenance are carried out

on a quarterly basis.

Legislation: The technical standard set out by Minis-

terial Ordinance Nº 158, as of February 4th, 2016, allows the

collection by donation of 450 mL ± 45 mL, and 30 mL can

also be added for laboratory tests.

Volume that the anticoagulant can preserve: The

BBI has approximately 63 mL of CPDA1 (Citrate, phosphate,

dextrose, adenine 1) anticoagulant preservative solution(9)

that preserves the blood cells, maintaining their integrity and

functionality. The anticoagulant can preserve blood volumes

of 450 mL ± 45 mL, as determined by the ordinance, in

other words, in order to obtain a total use of the collected

units there must be a minimum volume of 405 mL, and a

maximum of 495 mL, which enables the fractionation of a

WBU in blood components such as erythrocytes, platelets

and plasma.

Minimum volume allowed by the ordinance: The

Ministerial Ordinance Nº 158, as of February 4th, 2016,(1)

also sets forth the minimum blood volume to be collected,

allowing the puncture of 8 mL/Kg from a female donor, and

defining 50 Kg as the minimum weight required for a donation

(50 Kg x 8 mL = 400 mL). Although the collection is

mandatorily scheduled with a minimum volume of 400 mL,

the following are accepted to processing: units collected with

low volume (between 300 mL and 399 mL), resulting from

collection complications and which are used only for low-

volume red cell concentrate (LVRC), where the platelets are

ignored, as the anticoagulant can preserve only the red blood

cells. Thus, a collection with volume below 400 mL is not

scheduled, unless there was a first unsuccessful puncture,

with a volume that allows for a second puncture in the other

limb and does not exceed the total blood volume to be drawn

from the donor (set out during Clinical Screening) and can

be used for LVRC (at least 300 mL).

WBU with volume below 300 mL are discarded at FS

due to low volume, as they are hemodiluted and contain too

much anticoagulant for a small volume of blood.

Maximum volume at Service discretion: The

maximum volume is set out at the Hemotherapy Service

discretion, and INCA adopts a volume of 460 mL. Although

the anticoagulant can preserve up to 495 mL, a collection

with volume above 460 mL is not scheduled.

WBU exceeding the volume of 495 mL are discarded

at FS due to high volume by reason of hemoconcentration,

as they contain too much blood volume for few anticoagulant

and there may be clots that obstruct filters, segments and

needles during transfusion.

Viable and non-viable whole blood units (used or

discarded at FS)

Thus, WBU with volume between 300 mL and 495 mL

are considered viable (used) and should not exceed the

collection time of 15 minutes so that coagulation factors are

not triggered.(12) WBU collections with volume below 300 mL

and above 495 mL are considered non-viable and are

discarded at FS even before being processed. For the

discard of WBU due to collection complications, the FS uses

four reasons only: low volume, high volume, open system

during collection and subjective discard.

The purpose of this study is to identify and understand

the complications at DCR that lead to the discard of WBU

at FS in order to indicate the behaviors that can help to

increase viable WBU in order to increase the production of

quality blood components to better handle the demand from

patients who depend on a transfusion support during their

treatment at INCA. Another purpose of this study is to com-

pare the BBI consumption with the number of collected and

viable units in order to prepare an action plan which can

control the discard of WBU using the records of

complications at DCR. Therefore, it will be possible to

reduce the impact that the shortage of blood donors causes

in a Hemotherapy Service of high complexity.(13)
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MATERIAL AND METHODS

This is a retrospective study carried out from 2012 to

2015 at the DCR of the Hemotherapy Service of INCA. The

study used a quantitative and qualitative approach. The

qualitative approach was measured by the amount of WBU

collected and approved to fractionation and the quantitative

one was assessed by the amount of WBU collected and

discarded.

All donors signed the Free and Informed Consent Form

(TCLE).

Survey of complications at DCR

The research was made grounded on a data survey of

the records of WBU collected, complications and discard. The

data from January to November 2012 were taken from the

Blood Bank System (SBS) computer system and the data

from December 2012 to December 2015 from the Hemote

Plus System, where each sector has its own access module

by login. The complications were surveyed from the data

obtained from the DCR module and the discards were

surveyed from the data obtained from the FS module and,

whenever required, they were complemented with missing

data obtained from donor records. The study included all WBU

collected and viable to fractionation and all WBU discarded

at FS due to complications from DCR. The collections that

did not use BBI (granulocytes and collections of platelets by

apheresis), abandonments of collection that did not use BBI

and collections with incomplete data were excluded.

At the first stage of the research, the complications

identified at DCR were correlated with the discard of WBU at

FS, thus, a collection complication was assigned to each WBU

discarded. Upon discard, the FS disregards the collection

complication and only discards WBU due to four reasons:

High volume above 495 mL or low one below 300 mL, open

system during collection and subjective discard.

Open system during collection: The sterile closed

system of the WBU(1,2) can be open at DCR due to certain

reasons resulting in blood overflow. During drawing, when

the segment breaks, when the knot that interrupts the flow is

tied concluding the collection or at the sealing of the segment.

Those complications result in the discard of the WBU in order

to minimize the risk of contamination.

Subjective Discard (SD): The SD is always a

delicate and controversial matter(14) that involves both

professionals and donors. During interview the donor does

not always tell the truth about his practices and behaviors,

and the Service decides to collect and carry out the discard,

targeting the quality of the blood component and protecting

the patient without embarrassing the donor. The decision to

discard this WBU is taken as a team and assisted by the

doctor in charge. The SD is considered a collection

complication, as it represents a WBU that should not have

been collected.

At the second stage, graphs were produced to be used

in decision making about preventive and corrective actions.

The discards of BBI used by puncture were also quantified,

where a first BBI is discarded, and the procedure is only

successful with the collection of a second WBU in the other

limb. The BBI used by puncture were accounted by a report

on the issuance of a new labeling tag.

Statistical analysis

The statistics used the bivariate data analysis in the

EXCEL® program. The variables used in data analysis

were: collection date, year, month/year, donation number,

inputs used by puncture, volume, discard (yes/no) and

complications.

RESULTS

Within the period from 2012 to 2015, 46.478 (100%)

WBU were collected. Out of which, 1.792 (3.86%) were

discarded due to complications coming from the DCR

(Table1). Fourteen complications were identified, as shown

in Table 1.

The 14th complication (defect in the homogenizer)

happened, but it did not generate any discard within this

period. The total viable bags in the period amounted to

44.686 (96.14%). Out of those donations, 930 (2.00%)

donors needed a second puncture to carry out the collection,

which caused the discard of more 930 BBI, empty or not, in

addition to the discard mentioned of 1.792, with a total of

2.722 lost BBI, as shown in Table 2.

The graph – Figure 1– was prepared for a better data

visualization. It is possible to see in the graph the declining

line for total discarded inputs as years go by.

On the indicators graph – Figure 2 – we can see peaks

of complications in 2012. After this, was necessary the graph

stratification by year and month in order to trace the origin

of the observed peaks in the graph.

The graph – Figure 3 – takes into consideration the

total discards due to complications 1.792 (100%), and was

grouped by complications, related to the period studied. The

graph shows the five complications that caused the most

discards and were therefore considered as indicators of the

process: slow flow 576 (32.14%), difficult venous access

(DVA) 438 (24.44%), interrupted flow 293 (16.35%), reaction

during the collection 198 (11.05%), and high volume 142

(7.92%). Graphs (Figure 3) of discard indicators were

prepared in relation to the four years of the period studied,

and stratified by month.

Complicatedness associated to whole blood discard in the Hemotherapy Service in the National Institute of Cancer
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Table1 - Complications that generated discard stratified by year

Discard due to complications 2012 2013 2014 2015 Total %

Collected bags 12273 11543 11139 11523 46478 100,00%

Slow flow 246 144 107 79 576 1,24%

Difficult venous access 157 135 65 81 438 0,94%

Interrupted flow 88 54 94 57 293 0,63%

Donor reaction 36 47 57 58 198 0,43%

High volume 51 22 36 33 142 0,30%

Subjective discard 28 14 15 12 69 0,15%

Low volume detected at fractionation 7 12 8 2 29 0,06%

Accident 1 10 3 6 20 0.04%

Unfit in collection 2 0 7 3 12 0,03%

Open system during collection 5 0 1 1 7 0.02%

Technical mistake (inadequate handling) 2 1 0 0 3 0,01%

Collection abandonment 2 1 0 0 3 0,01%

Defect in the bag 0 1 0 1 2 0,00%

Defect in the homogenizer* 0 0 0 0 0 0,00%

Total discards 625 441 393 333 1792 3.86%

Note: *No discard was generated in the period

Source: Data taken from SBS and Hemote Plus/INCA computer systems

The graphs show the process failures that generated

the WBU discard indicators. Complications peaks can be

seen in the month of August 2012, as well as in the months

of March and May of the same year. These graphs were

also used for decision making regarding preventive and

Table 2 - Comparison of blood bag input (BBI) used to viable whole blood unit (WBU)

2012 2013 2014 2015 Total %

Discard due to complication 625 441 393 333 1792 3,86%*

Discard of 1st bag 353 249 171 157 930 2,00%*

Total lost BBI 978 690 564 490 2722 5,74%**

Total used BBI 12626 11792 11310 11680 47408

Viable WBU 11648 11102 10746 11190 44686 96,14%*

Collected WBU 12273 11543 11139 11523 46478 100,00%

Caption: BBI - Blood bag input; WBU - Whole blood units

Notes: *Percentage related to total number of collected WBU (46478);  **Percentage related to total number of used BBI (47408);

Source: Data taken from SBS and Hemote Plus/INCA computer systems

corrective actions, such as trainings,(15-17) equipment

calibration,(10,18,19) and review of quality documentation.

An animation in PowerPoint® program about

equipment operation and handling was created and a

Standard Operating Procedure was created with detailed

instructions on equipment and BBI use with the purpose of

minimizing the discards and maintaining the quality standard

in equipment handling.

Figure 2 - Discard indicators

Figure 1. Discarded inputs (Blood bag) 2012/2015.
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DISCUSSION

Table 2 shows that 47.408 BBI were required to obtain

44.686 viable WBU, which caused the loss of 2.722 BBI.

The WBU discards, in addition to loss and increase of

waste(20) generate economic and social loss.(4) The WBU

collections that had complications such as: high volume, unfit

donor detected during collection, low volume detected at

fractionation and subjective discard were invariably

discarded. The collections that had complications such as:

slow flow, difficult venous access, interrupted flow, reaction

during collection and high volume were the discard

indicators.

The slow flow, which was the greatest discard

indicator, seems to be physiological. But the graph of

discards of 2012 (Figure 3) shows an interesting pattern:

in August, there was a complication peak: slow flow, difficult

venous access, interrupted flow and high volume, which

coincides with the replacement of experienced and

qualified employees by new professionals intraining. The

replacement of the team impacted the discards, which

makes us consider the hypothesis that the slow flow is not

only physiological but may also be related to the collection

skills. A similar pattern was observed in the same year,

between March and May, when employees of other sectors

were being trained at DCR. Furthermore, the collection also

received a few new employees in this period. Throughout

the following years, a flattening in the curves of the graph

was observed which was consistent with the adaptation

and experience acquired by the employees through daily

practice. The skills of the phlebotomist are essential to

reduce loss.(4)

Both must be limbs checked in order to choose the

best venous access and carry out degermation properly.(21,22)

It is not only through the viable volume that quality is achieved

at the final product. The slow flow, interrupted flow and difficult

venous access are collection complications that may be

connected to puncture and, with training, they can be

minimized by means of very efficient small maneuvers.(23)

Training those maneuvers can also minimize the discard of

empty BBI when there is an error in puncture in the first limb.

Repeating a procedure can be a consequence of a poorly

qualified professional(12) and a poorly performed puncture

can cause serious complications.(24)

Figure 3. Discard indicators by month.

Complicatedness associated to whole blood discard in the Hemotherapy Service in the National Institute of Cancer
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Complications related to non-compliances (accident,

technical error, high volume, low volume detected at

fractionation, defect in the homogenizer and defect in the

bag), although only the high volume has turned out to be a

discard indicator, can be minimized with training, calibration,

preventive and corrective maintenance of the equipment.

The high volume is a non-compliance that usually is not

observed by the phlebotomist. If the collection was carried

out without any problems up to the volume scheduled and

within the determined time, there is no plausible reason for

a failure in the interruption of the flow to the point of exceeding

the volume and becoming a process error and a discard.

The volume can only be exceeded due to an operational

error of the homogenizer, an error made by the phlebotomist

during collection or an error in the equipment, either of

calibration or configuration.(25) The segment can be out of

clamp, the phlebotomist may have started the homogenizer

with some blood volume already in the bag or the

homogenizer may not have pinched the segment or sounded

the alarmed when it reached the scheduled volume.

In donor reactions, we observed psychological and

physiological factors that must be considered during

puncture.(26,27) Thompson et. al., report that physical illness

during or after the donation, as well as treatment by the team

with poor assessment of the donor are responsible for most

of the losses of safe blood donors through non-return.(28) A

study shows that the main cause for interruption of the

collection was difficult venous puncture, followed by

vasovagal reactions.(29) It is essential that a DCR professional

knows how to handle this complication. The non-return

contributes to reduce the quantity of WBU. The good

performance in the assistance can be an important

differential for the return of the blood donor.(30)

A retrospective study showed an average percentage

of 2,65% of WBU discarded in a three-year period, where

0,48% of them were discard due to rupture in the bag and

2,16% were discard due to other reasons not specified8

which shows a difference of 1,21% from this study, in which

the total discards of WBU in four years was 3,86% of the

WBU collected. Morish et al. report a whole blood discard

of 3,7%(31) and Almeida-Neto et al., a slightly smaller discard

of WBU of 3,6%.(32) Both authors present similar values to

those found out in this study, while Lakum et al. reported a

greater discard of WBU of around 4,09%.(4)

CONCLUSION

The complications related to process error show the

necessity of implementing a stricter theoretical/practical

training, which includes detailed information about problems

related to venous puncture, homogenizer handling, collection

record and increments that simulate complications related

to non-compliances, revising and standardizing documents,

aiming at optimizing the quality of the service in order to

reduce the discard. A trained, cohesive and stable collection

team helps to minimize the discard of WBU due to

complications.
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Resumo

Objetivo: Minimizar o descarte de sangue total na sala de coleta de
doadores para aumentar as unidades de sangue total viáveis.
Métodos: Os dados foram extraídos dos sistemas informatizados do
Serviço de Hemoterapia do Instituto Nacional de Câncer de 2012 a
2015. A análise bivariada Excel® foi usada. Resultados: Foram
coletadas 46.478 (100%) unidades de sangue total, das quais 44.686

(96,14%) foram utilizadas, 1.792 (3,86%) foram descartadas na sala

de coleta do doador. Os indicadores de descarte foram: fluxo lento

576 (32,14%), acesso venoso difícil 438 (24,44%), fluxo interrompido

293 (16,35%), reação durante a coleta 198 (11,05%) e alto volume

142 (7,92%). Descartes de 2.722 insumos de bolsa de sangue e 14

complicações foram notados. Conclusão: Nas reações dos doadores,

observamos fatores psicológicos e fisiológicos que devem ser

considerados durante a punção. A pesquisa sugere que é possível

minimizar o descarte e otimizar a qualidade do serviço com a

implementação de um treinamento teórico/prático sobre complicações

relacionadas a não conformidades, bem como a revisão e atualização

de documentos. Uma equipe de coleta treinada, coesa e estável ajuda

a minimizar o descarte de sangue total devido a complicações.

Palavras-chave

Serviço de Hemoterapia; doadores de sangue; segurança do sangue;

boas práticas de manipulação
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