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Objective: This study aimed at identifying associations between the participation of transfusion
services in immunohematology external quality control programs and their accuracy in
immunohematology testing and adaptation to technical and legal operational procedures.
Methods: From 2007 to 2009, a cross-sectional study was conducted in 219 transfusion services of
the State of Minas Gerais who participated in this investigation by responding to a questionnaire
and conducting a proficiency test comprising: ABO and RhD phenotyping, irregular RBC antibody
screening and cross-matching. Frequencies and bivariate analysis followed by binary logistic
regression were used for statistical analysis.

Results: Transfusion services who participated in external quality control programs (32.4%) and
those that did not (67.6%) obtained worrying error percentages in proficiency tests which may
significantly increase blood transfusion risks. Shortfalls related to the establishment of protocols,
standards and internal quality control were also significant. On comparing the two groups, transfusion
services that participated in these programs had a 2.35 times higher chance of correct results in the
proficiency panel testing, a 3.16 higher chance of having transfusional records and a 2.81 higher
chance of performing preventive maintenance of equipment.

Conclusion: The study showed that independent factors associated to participation in external
quality control programs suggest that more investment in internal quality control procedures is
necessary and that more attention should be paid to current legislation.

Keywords: Quality control; Blood banks; Blood transfusion; Quality assurance, health care; Program
evaluation

Introduction

Equitable, safe and rational access to blood imposes major challenges throughout
the world. Many strategies with proven efficacy are adopted to overcome these
challenges; these include Government support and the implementation of effective
national policies, legislation and regulations with the efficient management of blood
services.) However, several countries have shown slow progress in establishing these
requirements.

According to the World Health Organization (WHO) and hemotherapy referral
institutions, risks associated with blood transfusion can be significantly reduced by the
introduction of quality control systems that include internal and external evaluations.-

In Brazil, the government regulation of the Ministry of Health® states that transfusion
services (TSs) must participate in proficiency programs to ensure that standards and
procedures are appropriately followed and that equipment, materials and reagents function
correctly.

External Quality control programs (EQCP), coordinated by referral services, regularly
provide test samples (proficiency panels) to laboratories and subsequently analyze the
results. The aim of this is to provide participants methods to evaluation and improve their
work, to periodically reappraise processes, to identify problems and to provide corrective
and preventive measures. In addition to monitoring individual performance, EQCP identify
trends, recognize the origin of errors and expand communication channels thus are an
important source of information. ¥

In view of the above, the aim of this study was to identify any association between
the participation of individual TSs of the State Blood Transfusion Service Network of
Minas Gerais in EQCP and their performance in immunohematological tests using
proficiency panels created for the study and adherence to legal technical and operational
procedures.
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Methods

A cross-sectional study, part of "Transfusion safety:
evaluation of the physical infrastructure and operational
services of public blood banks in the State of Minas Gerais,
2007-2008" was developed in the Fundag¢do Hemominas
(Hemominas) in the period from January 2007 to April 2009.

The methodology of this prospective study was
described in a parallel study on the operational and physical
infrastructure of Hemorrede of the State of Minas Gerais."”

For analysis, the TSs were allocated to two groups:
those that participated in EQCP and those that did not.
Absolute frequencies and bivariate analysis followed by
binary logistic analysis were used to compare the two
groups. The choice of variables included in the model was
based on technical relevance, estimates of the odds ratios
(OD) and the 95% confidence interval, as well as the
statistical value of the Fisher exact and Pearson's Chi-square
tests (%) with significance set for a p-value < 0.20. The
dependent variable was categorized by participation in
EQCP with participation in these programs being the
reference category. The variables were introduced in block
with manual exclusion. The criterion for permanence of

variables in the model was a significance level for p-value
<0.05.99 The EpiData (version 3.1) computer program was
used for data entry and SPSS (version 17.0) and Epinfo
(version 6.4) for statistical analyses.

Results

Of'the 219 TSs that performed the proficiency test, 71
(32.4%) had participated in EQCP.

On comparing the groups in relation to the results of
the tests of the proficiency panels, it was found that the
TSs that had participated in EQCP had a higher percentage
of correct results. There were significant statistical
differences between the two groups in respect to the
classification of RhD and irregular red blood cell (RBC)
antibody screening (p-value = 0.001 and p-value <0.001,
respectively - Table 1).

A statistically significant difference (p-value <0 .001)
was observed between the TSs that participated in the
EQCP and those that did not in respect to false negative
results for irregular RBC antibody screening. The difference
was not statistically significant for false positive results
(p-value = 0.085; Figure 1).

Table 1 - Performance of the 219 State Transfusion Services that participated in external quality control
programs and those that did not in mandatory pre-transfusion testing - Minas Gerais, 2007-2008

Participated in external
quality control programs

Pre-transfusion

Did not participate in external
quality control programs

tosts n (%) n (%) p-value
Correct Incorrect Correct Incorrect

ABO classification * 276 (97.2) 8(2.8) 560 (94.6) 32(5.4) 0.085
RhD classification * 281 (98.9) 3(1.1) 558 (94.2) 34(5.7) 0.001
Antibody screening ** 120 (84.5) 22 (155) 201 (68.0) 95 (32.0) <0.001
Compatibility testing*** 131 (92.2) 11(7.7) 259 (85.7) 37 (14.2) 0.136
* tests performed on samples from recipients and donors
** tests performed on samples from recipients
*#% tests performed between samples from recipients and donors

50%
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40%
30%
20.6%
20% -
10%
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L )
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False positive result
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False negative result
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Figure 1 — Percentage of false positive and false negative results in irregular red blood cell antibody screening performed by State Transfusion
Services that participated in external quality control programs and those that did not
EQCP: Participated in external quality control programs; No EQCP: Did not participate in external quality control programs
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Table 2 - Analysis of the parameters of compliance in accordance with current legislation of the 219 State Transfusion Services that had participated in
External Quality control programs and those that had not - Minas Gerais, 2007-2008

Participated in external Did not participate in

quality external quality control
Parameter control programs programs p-value
n=71 n=148
n % n %

Materials

Reagents with instructions for use 52 73.2 89 60.1 0.058

Non-manual preparation of 'O' RBC reagents (for irregular RBC antibody screening) 55 77.5 84 56.8 0.016

Sera stored between 2°C and 8°C 64 90.1 120 81.1 0.126

Use of RhD serum and Rh control from same manufacturer 68 95.8 126 85.1 0.020

RBC suspensions in pre-transfusion tests 63 88.7 124 83.8 0.332
Equipment

Specific refrigerator to store blood bags 70 98.6 146 98.6 1.000

Specific refrigerator with adequate temperature 62 87.3 124 83.8 0.469

Corrective maintenance of equipment 58 81.7 108 73.0 0.159

Preventive maintenance of equipment 40 56.3 35 23.6 0.000
Tests and Methods

Transfusion records 29 40.8 18 12.2 0.000

ABO/RhD phenotyping of each new recipient sample 63 88.7 105 70.9 0.004

Research/Classification of irregular antibodies of recipients of packed red blood cells 71 100.0 139 93.9 0.033
Transportation

Protocols of transportation for non-conforming procedures 21 29.6 21 14.2 0.007

Registration of arrival and departure of blood 67 94.4 129 87.2 0.129

SOPs/ Transportation of blood products 21 29.6 20 13.5 0.004

Transport of blood products with thermometer and ice 42 60.9 103 69.6 0.204
Working practice

Up-to-date SOPs / pre-transfusion tests 23 324 24 16.2 0.006
Quality control

Quality control of reagents 7 9.9 5 34 0.060

Sensitized RBCs/validation of antiglobulin tests 16 22.5 11 7.4 0.002
Human resources

Clinical pathology technician 40 56.3 52 35.1 0.003

PRC: Packed red cells; SOP: Standard operating procedure; RBC: Red blood cells

Table 3 - Parameters in the final logistic regression model analyzing State
Transfusion Services that had participated in external quality control
programs and those that had not

Parameter p-value OR 95% CI
Correct results of proficiency 0.008 2.35 (1.25-4.42)
panel testing
Transfusion records 0.002 3.16 (1.50 - 6.63)
Preventive maintenance of 0.002 2.81 (146 -5.41)

equipment

95% CI - 95% confidence interval, OR - Odds ratio
Hosmer & Lemeshow - p-value = 0.914

Parameters included in the regression model with
possible influence on test results are listed in Tables 2
and 3.

On comparing the two groups, TSs that participated
in EQCP presented a 2.35 times higher chance of having
correct results for the proficiency panel testing, a 3.16 times
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higher chance of having transfusion records and 2.81 times
higher chance of performing preventive maintenance of
equipment.

Discussion

The current study found that about two-thirds of
services did not participate in EQCP; this proportion
deserves attention as it demonstrates non-compliance with
mandatory and effective standards for the maintenance,
improvement and control of procedures carried out by
hemotherapy services.®>%!D) This assertion is confirmed
by the results, since among the parameters of greater
technical relevance major inadequacies were observed for
STs that did not participate in the EQCP. Although factors
related to existing legislation and technical standards are
associated with the performance of TSs in EQCP, in practice,
weak points were identified common to both study groups
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demonstrating that the EQCP should be reassessed in order
to fully achieve goals.“*® However, such weaknesses could
also be attributed to failures in the qualification of staff,
through training and/or periodic recycling as noted in a
parallel study conducted with the same TSs (Brener, personal
communication). Both groups showed inaccuracies in other
mandatory tests carried out, which can significantly
exacerbate the risks. A better performance was seen in RhD
phenotyping and irregular RBC antibody screening of TSs
that participated in EQCP; the number of false negative results
in antibody screening was about two times higher in those
who did not participate in programs, reinforcing the
importance of universal EQCP.

The average correct ABO and RhD phenotyping and
the irregular antibody RBC screening of participants in a
Federal Government program (AEQ-IH/ANVISA/MS) held
in the same period and using four proficiency panels were
similar to the results of the current study for the TSs that
had participated in EQCP. The same cannot be said for the
other TSs of this study that did not participate in EQCP as
they presented with major failings in the irregular RBC
antibody screening results compared to other services
around Brazil."?

Generally the shortcomings related to the
establishment of protocols, norms and internal quality
control were common and significant in both groups. The
adequacy of these parameters may be primarily related to
greater managerial commitment regardless of the complexity
of services.

The correct results of the proficiency panels, existence
of transfusion records and preventive maintenance of
equipment remained in the final logistic regression model
and were independently associated to participation in EQCP
suggesting improvement in internal quality control
procedures and more attention paid to the laws in force.®

Efficient EQCP together with periodic assessments of
the performance of services enables their respective
managements to verify the quality of immunohematological
activities and, when necessary, investigate problems.®!)

An important aspect covered by the Geréncia Geral de
Sangue Outros Tecidos e Orgdos/Agéncia Nacional de
Vigilancia Sanitaria is that, through the results of tests and
attitudes of TSs in respect to proficiency programs, the
health department can carry out more efficient inspections
and act effectively to control TSs.!» Implementation of
quality control systems and the adaptation of services
depend on the establishment of monitoring strategies and
systematic evaluations, as well as technical, institutional
and regulatory progress. Accordingly, commitment of the

authorities is needed to strengthen the national policy for a
safe TS and of all professionals involved to acquire enough
blood to cover the demand and comply with therapeutic
goals.
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