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ABSTRACT

Introduction: Quality management in hemotherapy services is a crucial element for
transfusion safety. However, the implementation of quality management is still a challenge
in the Brazilian context. Objective: To evaluate the effect of a cycle of improvement
in hemotherapy services in the interior of Rio Grande do Norte, in compliance with the
quality management criteria, elaborated based on the Potential Risk Assessment Method in
Hemotherapy Services. Method: Quasi-experimental study, before and after, that verified
the compliance of 13 quality criteria, elaborated based on the Potential Risk Assessment
Method in Hemotherapy Services. Eight hemotherapy services from the interior of the state
of Rio Grande do Norte participated in the study, being four Transfusion Agencies, two
Collection and Transfusion Units and two Regional Blood Centers. Descriptive statistics and
Pareto charts were used to analyze the quality criteria. Results: After the improvement
cycle, there was a 36.4% reduction in noncompliance. In the analysis by service, there was an
increase in compliance with the criteria, varying between 7% and 50%. The implementation
of protocols, internal audit procedures and quality monitoring were the criteria that
registered relatively greater adherence after the intervention, however they remained
the main causes of non-conformities, both before and after the intervention. Conclusions:
The improvement cycle proved to be a valid intervention in increasing the adherence of
services to the quality management activities recommended by health legislation, with
health surveillance having an important role in reaching the established standards.

KEYWORDS: Hemotherapy Service;
Quality Improvement

Quality Management; Health Surveillance;

RESUMO

Introducdo: A gestdo da qualidade em servicos de hemoterapia € um elemento crucial para
a seguranca transfusional. A implementacao das atividades de gerenciamento da qualidade
é um desafio no contexto brasileiro. Objetivo: Avaliar o efeito de um ciclo de melhoria nos
servicos de hemoterapia do interior do Rio Grande do Norte, na conformidade com os critérios
de gestao da qualidade, elaborados com base no Método de Avaliagdo de Risco Potencial em
Servicos de Hemoterapia (MARPSH). Método: Estudo quase-experimental, antes e depois,
que avaliou 13 critérios de qualidade, elaborados com base no MARPSH da Agéncia Nacional
de Vigilancia Sanitaria. Participaram do estudo oito servicos de hemoterapia do interior
do estado do Rio Grande do Norte, sendo quatro Agéncias Transfusionais, duas Unidades
de Coleta e Transfusao e dois Hemocentros Regionais. Estatisticas descritivas e graficos
de Pareto foram utilizados. Resultados: Observou-se reducao de 36,4% dos problemas
de qualidade apds a realizacdo do ciclo de melhoria. Na analise por servico, houve um
aumento no cumprimento dos critérios variando entre 7,0% e 50,0%. A implementacao de
protocolos, os procedimentos de auditoria interna e o monitoramento da qualidade foram
os critérios que registraram relativamente uma maior adesao apos a intervencao, todavia
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permaneceram como as principais causas de nao conformidades, tanto antes quanto apo6s a intervengao. Conclusdes: O ciclo de melhoria
demonstrou ser uma intervencao valida no aumento da adeséo dos servicos as atividades de gestdo da qualidade preconizadas pela
legislacdo sanitaria, tendo a Vigilancia Sanitaria um importante papel para alcance dos padrdes estabelecidos.

PALAVRAS-CHAVE: Servico de Hemoterapia; Gestdo da Qualidade; Vigilancia Sanitaria; Melhoria de Qualidade

INTRODUCTION

Blood and its components are essential in healthcare. The
availability of different units, their blood groups (ABO) and
Rhesus antigen (Rh) in inventory, as well as the intrinsic
quality of each of these units, are two basic conditions to
increase the chances of success of health interventions in
this area.’

Hemotherapy services are complex healthcare facilities
that bear striking similarities to the industry of biological
products, since they are both responsible for handling blood
components.?3 The use of blood as a therapeutic product
and the recognition of the risks associated with blood trans-
fusion—which, in most cases, are not perceived or known by
the general population—require qualified regulatory action
by the State.*

Despite advances in Brazilian legislation and in production prac-
tices, the quality of hemotherapy products can be compromised
in some of the stages of the blood cycle and, therefore, increase
the potential risks to the health of end customers.35

In this sense, hemovigilance plays a fundamental role as a set
of surveillance procedures to identify and prevent adverse
events during the blood cycle and improve the quality of pro-
cesses and products.®’

In order to identify potential risks in hemotherapy services,
Brazil’s Health Surveillance Agency (Anvisa) has designed
an instrument called Potential Risk Assessment Method in
Hemotherapy Services (MARPSH) to be used in health inspec-
tions. The instrument contains 471 control items that encom-
pass the risks related to product, patient, donor, and health-
care worker, classified by severity, probability of occurrence,
and possibility of harm.?

A study using the MARPSH has shown that procedures related to
quality management have a higher frequency of non-compliance
in hemotherapy services.® This fact has also been observed in the
Brazilian state of Rio Grande do Norte (RN) by routine inspec-
tions done by the Subcoordination of the State Health Surveil-
lance (SUVISA/RN).

In this context, quality improvement cycles can be used to
achieve the quality standards required by the health regulation.
The literature shows that this method of quality improvement is
valid and useful in different healthcare settings,'®'" however, the
effects of this type of intervention in hemotherapy services have
not yet been properly explored.

http://www.visaemdebate.incgs.fiocruz.br/

With that in mind, the present study sought to evaluate the
effect of an improvement cycle in hemotherapy services in the
state of RN, in compliance with the quality management criteria
proposed by SUVISA/RN and based on the MARPSH.

METHOD

The design of the study was of a quasi-experimental before-
and-after type'? to assess the effect of the improvement cycle
on the rate of compliance with the components of the quality
management system recommended by Anvisa’s current health
standards. The steps and tools of a quality improvement cycle®
were strictly followed.

According to the Master Plan for the Blood Policy of the State
of RN, the state public hemotherapy network comprises 17
hemotherapy services, nine of which are located in the cap-
ital and eight in inland municipalities. The study was car-
ried out in the eight services located in inland municipali-
ties whose responsibility for inspection lies with SUVISA/RN.
These services conduct activities related to the blood cycle
and provide hemotherapeutic support in virtually all state
health regions.

The services located in the state capital were not included in
the study because their inspection is the responsibility of the
municipal Health Surveillance body of Natal.

The services participating in the study include two Regional Blood
Centers (HR1 and HR2) located in Mossord/RN and Caic6/RN; two
Collection and Transfusion Units (UCT1 and UCT2), one in Currais
Novos/RN and the other in Pau dos Ferros/RN; in addition to four
Transfusion Agencies (AT1, AT2, AT3 and AT4) of regional public
hospitals, located in the municipalities of Parnamirim/RN, Santa
Cruz/RN, Santo Antonio/RN, and Apodi/RN.

Five technicians from SUVISA/RN linked to the Health Surveil-
lance in Health Services (one pharmacist, two dentists, one
nurse, and one biologist) participated voluntarily in the project
and were directly or indirectly involved in health inspections in
the area of hemotherapy.

The quality improvement cycle was used as an intervention
strategy to carry out the project. This intervention can be
implemented on an internal initiative, when the improvement
cycle comes from the institution itself, or on an external ini-
tiative, when the cycle is promoted by the health surveillance
body, for example. Basically, improvement cycles include the
following five steps: identification and prioritization of the
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improvement opportunity, analysis of the quality problem,
quality assessment, intervention to improve, and reassessment
and recording of the improvement."

Identification and prioritization of the improvement opportunity

Based on data collected by health inspections done by SUVISA/
RN during 2016, we used the following strategies to identify
and prioritize the opportunities for improvement in the study’s
hemotherapy services: brainstorming, nominal group technique,
and prioritization matrix without hierarchical criteria. The
meetings at this stage were held in February 2017, with the par-
ticipation of technicians from the Health Services department
of SUVISA/RN.

The analysis of the techniques we employed resulted in a
consensus on the prioritization of the following problem:
“Non-compliance of hemotherapy services with the Quality Man-
agement processes of the MARPSH”.

Analysis of the quality problem

The priority improvement opportunity was analyzed by the
technicians qualitatively in February 2017, using the Cause
and Effect Diagram or Ishikawa Diagram. Subsequently, the
causes of the opportunity for improvement were classified as
non-modifiable and modifiable—either hypothetical or with
prior scientific evidence—to inform decision making in rela-
tion to direct interventions or the need to assess the causes
of the problem.

Quality assessment

Building quality criteria

The SUVISA/RN team responsible for inspecting hemotherapy
services in inland municipalities of RN developed 13 quality
criteria based on the MARPSH. The criteria are described in
the Chart.

Chart. Quality criteria for the assessment of hemotherapy services.
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Quality assessment and data collection

Quality assessments were performed by two previously trained
technicians from the SUVISA/RN team who were also members
of the research team. The initial assessment (T1) was based on
data from health inspections carried out in 2016. It was, there-
fore, retrospective.

The reassessment phase (T2) occurred prospectively in October
2017, with the assessment of technicians during routine health
inspections. Complementary visits to the facilities were made
specifically for further data collection.

The following data sources were used: spreadsheets for internal
quality control of the techniques used in immunohematology;
proof of participation in the External Quality Assessment Pro-
gram; training and personal qualification records; Operational
Procedures Manual for blood cycle activities; schedules and
records of preventive and corrective maintenance of equipment
and devices, as well as other documents that could be relevant
to the assessment.

Quality improvement interventions

The interventions to improve quality consisted of external ini-
tiatives that were designed, programmed, and conducted by
SUVISA/RN technicians, and performed in the hemotherapy
services participating in the project. This phase initially con-
sisted of designing a plan based on the results of the quality
assessment (T1) and using the Gantt Diagram to organize the
planned actions.

The interventions included training sessions and support and
guidance activities conducted by two technicians from the
SUVISA/RN team in the eight hemotherapy services. They
were carried out over a period of two months, between July
6 and September 1, 2017, and included about 30 profes-
sionals from the technical and administrative areas of the
participating services.

Criteria

C5 Defined internal audit processes

C7  Defined processes for handling complaints

C8 Defined processes for handling cases of non-compliant products

C10 Internal quality control of the techniques used in the service

C11 Participation in External Quality Assessment (AEQ)

C1  Defined organizational structure with responsibilities assigned to each sector
C2  Professionals who are properly qualified/trained to work in the hemotherapy service
C3  Existence of Training Programs, including quality management activities

C4  Provision of Operating Procedures Manual for all blood cycle activities

C6  Defined processes for handling non-compliant items and corrective measures

C9  Defined processes to identify and notify the National Health Surveillance System of any non-compliance related to product quality and safety

C12 Schedule of records of preventive and corrective maintenance of equipment and devices

C13 Set of indicators and goals that assess the quality of the hemotherapy service

Source: Prepared by the authors, 2020.
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The training sessions were held in a seminar format and had a
workload of 4 hours for ATs and 6 hours in HRs and UCTs. The
meetings were scheduled in advance, one for each service, so as
to include all employees in the ATs and all those responsible for
the relevant departments in the HRs and UCTs.

The training content included service performance in T1, legis-
lation on the evaluated criteria, quality management applied to
hemotherapy services, improvement cycles, design of protocols,
and strategies to achieve higher quality standards.

During this period, these services also received support and
guidance activities, clarification sessions, and shared knowledge
about quality-related topics. In addition, project members from
both SUVISA/RN and intervention services attended training on
the Qualification Program for the State Public Hemotherapy Net-
work (PQHE), which took place in July 2017, at the Dalton Bar-
bosa Cunha Blood Center, in the city of Natal. The training was
an initiative of the Ministry of Health (MS), formalized by a term
of adhesion with the manager of the State Public Hemotherapy
Network. It took place concurrently with the intervention stage
and reinforced concepts and assumptions of quality management
provided for in the current health legislation.

Analysis and presentation of assessment data in the pre-
intervention and post-intervention periods

The level of compliance with each criterion was assessed based
on relative and absolute frequencies. We used the data to cre-
ate Pareto charts, which are widely used in quality assessment
because they show the main non-compliant items, as well as the
improvement achieved between two separate assessments (T1
and T2). In the Pareto chart, the x axis corresponds to the quality

Medeiros AVC et al.
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criteria assessed, ordered from most to least frequent. The left
y axis contains the absolute number, and the right y axis contains
the relative frequency of non-compliance with the criteria.

The research was conducted with the consent of the Dalton Bar-
bosa Cunha Blood Center and the State Department of Public
Health of RN. The study was approved by the Research Ethics
Committee of the Onofre Lopes University Hospital (HUOL/UFRN),
according to the Certificate of Presentation for Ethical Apprecia-
tion (CAAE) 78732117.5.0000.5292 and opinion n. 2.364.028. All
Brazilian and international protocols for research with human
beings were respected.

RESULTS

There was an increase in the fulfillment of the criteria in seven
of the eight hemotherapy services that participated in the inter-
vention. This increase varied between 7.0% and 50.0% among the
services, as shown in the Table. The exception among the evalu-
ated services was AT3, with a 50.0% decrease in compliance with
the criteria between the period before de cycle of improvement
(T1) and the period after it (T2).

UCT1 was the only service that managed to fulfill all 13 criteria
(100.0%) at the end of the intervention, followed by AT4 and
HR2, both with 12 criteria (92.3%). Nevertheless, the units that
had the most significant increase in the fulfillment of the criteria
were AT1 (50.0%), AT2 (46.0%) and UCT1 (38.5%).

Regarding the analysis by criteria, in general, the level of com-
pliance was maintained or increased, with improvement in
the implementation of internal audit processes (C5), protocols
(C6 - C10), equipment maintenance (C12), and implementation

Table. Assessment and reassessment of levels of compliance with quality criteria by hemotherapy service in inland municipalities of Rio Grande do Norte

- 2016/2017.
Hemotherapy services
Quality AT 1 AT 2 AT 3 UCT 1 ucT 2 HR 1 HR 2
criteria T1 T2 T1 T2 T1 T2 T1 T2 T1 T2 T1 T2 T1 T2 T1 T2
c1 d d d d NC NC d d d d d d d
Q d d d d d d d d d d d d d
c3 NC NC NC NC d NC d d d d NC C d d
c4 NC NC NC C NC d d d d d d d
c5 NC NC NC C NC NC NC d NC C d d d C d
6 NC d NC d NC NC d NC d NC NC d d d
c7 NC NC NC d NC NC d NC C NC NC NC NC NC C
c8 NC NC NC d NC NC d NC d NC NC NC NC NC NC
9 NC NC NC NC NC NC NC d d NC NC NC NC NC C
c10 NC NC NC d NC NC d d NC C NC C
11 NC NC C o d d C d d
c12 NC C NC NC NC NC NC NC C o
c13 NC NC NC NC NC NC NC C NC d NC NC NC NC NC C
Total 15.4% 30.8% 23.1% 69.2% 30.8% 15.4% 69.2% 92.3% 61.5% 100.0% 53.8% 61.5% 53.8% 69.2% 69.2% 92.3%
compliance  (2/13) (4/13) (3/13) (9/13) (4/13) (2/13) (9/13) (12/13) (8/13) (13/13) (7/13) (8/13) (7/13) (9/13) (9/13) (12/13)

Source: Prepared by the authors, 2020.

C: compliant with the criterion; NC: non-compliant with the criterion; AT: transfusion agencies; UCT: collection and transfusion units; HR: regional blood

centers; T1: before the improvement cycle; T2: after the improvement cycle.
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of quality indicators (C13), as described in Figure 1. However,
the implementation of protocols (C7 - C9) and indicators (C13)
continued to be the criteria with the lowest rate of compliance.

This aspect is also perceived on the Pareto chart shown in Figure
2. There was a decrease in the absolute number of non-com-
pliant items or quality defects—from 55 to 35—after the inter-
vention in the eight participating hemotherapy services, with a
36.4% reduction in quality problems. However, we can see that
criteria C7 - C9 and C13 continue to be the most significant qual-
ity defects, both before and after the intervention, accounting
for 53.0% of the total non-compliant items in T1 and 56.0% in T2.

100% -
90%
80%
70%
60%
50% -

40%

Compliance by criterion (%)

30%

20%

10% o

0% T T T T T
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DISCUSSION

The improvement cycle carried out in hemotherapy services in
the state of Rio Grande do Norte had a positive effect on most of
the assessed criteria. This shows that the proposed intervention
can enhance the compliance of such services with the quality
management system.

The improvement cycle contributed to reducing the quality prob-
lems found in the initial assessment, with an improvement of
about 40.0% or more in half of the participating institutions. We
observed that the criteria with the lowest levels of compliance in

C1 Cc2 3 Cc4 C5
ET1 @T2

T1: before the improvement cycle; T2: after the improvement cycle.
Source: Prepared by the authors, 2020.

cé

9 C1

c7 c8 0 Cc11 C12 C13

Improvement cycles

Figure 1. Percentage of hemotherapy services in inland municipalities of Rio Grande do Norte that met the quality criteria in the 1st (T1) and 2nd (T2)

assessments, by criterion.

5 T1-2016 o0
50 -
451 - 80%
5 £ 401 3%
g2 35 22
EE 3] F60% S 3
%522 -40%§§
2515 35
10 - 20%
54
0- - 0%

C13 C7 C8 C9 C5 C6C10C12 C3 C4 C1C11 C2
Quality criteria

mm NC Fra

NC: non-compliant with the criterion; Fra: cumulative relative frequency.
Source: Prepared by the authors, 2020.

Absolute number of

T2 - 2017

Improvement achieved

35 - - 100%

2 30 - s ®
£ L 80% S &
2 25 8c
5 20 F60% 3%
= = o
g 151 L40% B2
o - 0
9 10 A #3
=4 -

5 5| 20% is

- 0%

C13 €8 C9 C7C12 C3C10 C4 C5 C6 C1C11 C2
Quality criteria

mm NC Fra

Figure 2. Pareto charts of the prevalence of non-compliant items before (T1) and after (T2) the improvement cycle in hemotherapy services in inland

municipalities of RN, 2016-2017.
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T1 were those that had the most noticeable increase in compli-
ance in T2. This demonstrates the importance of carrying out the
improvement cycle, that is, the methodology used was effective.

However, the results indicate that the participating institu-
tions struggled to design and adopt protocols to standardize
procedures, implement an internal audit program, and mon-
itor quality indicators. These activities are essentially mana-
gerial and provide the foundation for the correct development
of work processes. They were responsible for at least 50.0% of
the quality problems both before and after the completion of
the improvement cycle.

Creating and adopting protocols help us understand the pro-
cesses that will be carried out and enable the establishment of a
standard to be followed and assessed.' The protocols, together
with internal audit procedures and quality indicators and goals,
are a precondition for quality assurance in blood products.'’

The protocols that the services struggled to adopt can directly
interfere with the quality of the final product, and so can
the process of treatment of non-compliant items and correc-
tive measures, for example. A study carried out in a Brazilian
hemotherapy service reported non-compliance with the legis-
lation in force in more than 20% of the 220 bags of red blood
cells analyzed.™

As for the adoption of quality indicators and goals by hemother-
apy services, there was a clear increase in compliance between
T1 and T2 when compared to the other criteria. Nevertheless,
this remains one of the most difficult components to implement.
Indicators and goals are essential in any group of activities that
promote continuous improvement, like improvement cycles and
quality monitoring."

Thus, the lack of clear indicators and goals in hemotherapy
services is a sign that continuous improvement may not be part
of the routine of these services, since the mere existence of
procedures in established protocols does not guarantee com-
pliance with them.?°

It is worth considering that context-related factors play an
important role in the success of any intervention to improve
quality. Areas like leadership, organizational culture, and infra-
structure can influence the results achieved by an institution.?'
These components, albeit not part of the assessment instru-
ments, were noticed by the evaluators and may explain the dif-
ferent levels of improvement achieved by the institutions.

For example, we observed the fact that in AT3, in addition to
some difficulty meeting the criteria of the initial assessment,
there was a reduction in the number of criteria met in the reas-
sessment. Factors like high staff turnover during the study period
may have influenced these results by hindering the engagement
of the professionals with the improvement cycle.

In UCT1, for instance, the context seemed more favorable, with
more adequate facilities, less staff turnover and a 61.5% baseline
fulfillment of the criteria even before the intervention.

http://www.visaemdebate.incgs.fiocruz.br/
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The difficulty in adopting components of the quality manage-
ment system in hemotherapy services is not exclusive to this
context. A nationwide study that used the MARPSH as an assess-
ment instrument suggested that the absence of a consolidated
quality management system is one of the main non-compliant
items of hemotherapy services.’ Hence the importance of inter-
ventions that improve adherence to quality management prac-
tices recommended by health standards.

In this sense, a study by Stein et al.? at a transfusion agency in
a capital city of southern Brazil demonstrated that improvement
cycles can be valid strategies in the implementation of a quality
management system. The authors reported an increase in com-
pliance with the MARPSH criteria from 55% to 100% after the
completion of the improvement cycle, with 100% compliance in
other components of the assessment, like biosafety, equipment
and devices, and storage.'®

Despite corroborating with the results found in this study, it is
worth noting that improvement cycles also require an assess-
ment process of the health services, and the nature of the pro-
moting agent may somehow influence the results.? While the
improvement cycle promoted by Stein et al.?2 was internal, this
study reported the effect of an external improvement cycle con-
ducted by the health surveillance authority, which is a regulatory
and supervising body.

In our society, especially among regulated sectors, there is still
a widespread understanding of health surveillance bodies as law
enforcement and punitive agencies.?* We believe that this per-
ception can encourage the participating services to meet the cri-
teria for fear of punishment if there is no improvement. However,
it is also worth noting that health surveillance plays an important
role in improving the quality of Brazilian healthcare services and
is an important driver of higher quality standards.??

Likewise, the Brazilian Ministry of Health has had the National
Qualification Program for the Hemotherapy Network (PNQH)
since 2008. The program intends to promote the technical qual-
ification of the hemotherapy network, and one of its specific
objectives is the implementation of quality management sys-
tems in hemotherapy services.' However, the PNQH works on a
volunteer adhesion basis, which means the service itself should
request the visit of the program’s team to receive support from
the Ministry of Health and improve the quality standards of the
hemotherapy service.

Furthermore, it is important to consider that the present study
has some limitations. The main limitation is related to the
selected quality criteria, of which most are related to the struc-
ture, which measures quality only indirectly.”” Nevertheless, the
implementation of these structural components is fundamental
for the development of quality management processes, like the
adoption of protocols.™

In this sense, further studies are needed to assess compliance
with quality management processes in the routine of hemother-
apy services, as well as the influence of compliance with these
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processes on the quality of the final product. In addition, the
assessment of context-related factors, like organizational cul-
ture, can be addressed in future research to cast light on their
influence on the results of similar interventions.

It is timely to consider that, because of the small sample—with
data from only eight hemotherapy services in one state—the sta-
tistical tests were limited. It is therefore recommended that the
methodology adopted in the present study be applied to other
areas in Brazil, with the objective of corroborating the results
and improving the quality of care in this context.
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