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Abstract

Background

Blood transfusion has become an essential part of patient management in modern medicine. Monitoring of such
indicators should be done regularly, and deficiencies are to be corrected for effective blood transfusion
services.

Aim:- the study was carried out to measure the impact of monitoring of quality indicators and how it can be
used as a tool for Continuous Quality Improvement (CQI).

Material and Methods

Thisone-year prospective study was conducted in Department of Transfusion Medicine, Government Medical
College and Rajindra Hospital, Patiala for the period of January 2018 to December 2018. The data was
calculated for seven quality indicators which were defined by National Accreditation Board for Hospitals and
health care providers (NABH).

Results

After the yearly data evaluation,adverse donor reactionrate(ADR) was found to be 1.59%, donor deferral rate
(DDR) was 10.36 %, Transfusion transmitted infection% (TTI) was 1.4 %, Component Quality Control (QC)
Failure Rate was 15.5%. The overall component QC failure rate of platelet concentrates (PC)was 18.18%, 21%
in packed red blood cell (PRBC), 11.57% in fresh frozen plasma (FFP), and 0% in each of cryoprecipitates
(CP) and single donor platelets (SDP) included whole blood. Adverse transfusion reaction rate (ATTR) was
0.16 %, percentage of components issued was 99.67% and net wastage rate was 12.09% with wastage rate of
whole blood PRBC, PC, FFP, CP, CPP was 43.97%,1.98%, 43.37%, 5.91 %, 26.3%, 2.74% respectively.
Conclusion

Quality indicators are important tool and requirescontinuous monitoring for the better utilization of the blood
transfusion services. The establishment of a quality system ensure the collection of adequate supplies of blood
from regular, voluntary non-remunerated donors, the testing of all blood before use and the appropriate clinical
use of blood.
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. Background

The transfusion of blood or blood components is one of the most significant part of delivery of
healthcare services in a hospital setting. ™! The American Association of Blood Banks (AABB) defined quality
indicators as the specific performance measurements designed to monitor 2 one or more processes during a
defined time and are useful for evaluating service demands, production, adequacy of personnel, inventory
control and process stability.)A well-structured blood transfusion service contributes towards a better
healthcare in a hospital, which is reflected by quality indicators.! Each blood component is used for different
indication; thus, the component separation has increased the utility of one WB unit. Advance in medical
technology demands more and more provision of safe blood for the effective management of patients. “Studies
claim that through target interventions and adherence to strict guidelines, a significant reduction in the wastage
of blood components could be achieved and maintained.®”

Il. Material And Methods
This one year prospective study was conducted in Department of Transfusion Medicine, Government
Medical College and Rajindra Hospital, Patiala for the period of January 2018 to December 2018.
The data was calculated for seven quality indicators which were defined by NABH.®!
1. Adverse donor reaction rate %
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2. Donor Deferral rate %

3. Transfusion transmissible infections % (TTI %)

4. Component Quality Control (QC) failure rate

5. Adverse transfusion reaction rate

6. % of components issued

7. Wastage rate %

The quality indicator parameters are summarised in Table-1.

Tabe-1
Q u a I i ty I n d i c¢c a t o r s F o r m u | a e
1 Adverse Donor Reaction Rate % | No. of donors experiencing adverse reaction x 100
Total no. of donors
2 Donor Deferral Rate % No. of donor deferrals x 100
Total no. of donation + total no. of deferrals
3 T T | % | Combined TT! cases (HIV + HBV + HCV + Symhilis + MP) x 100 Total No.of Donors
4 Component QC Failures No. of components QC failures x 100
(for each component) Total no. of components tested
5 Adverse Transfusion No. of adverse transfusion reactions x 100
Reaction Rate % Total no. of blood and components issued

6 % of Components Issued Total component issues x 100
Total whole blood + component issues

7 Wastage Rate % No. of blood/ blood components discarded x 100
Total no. of blood/ blood components issued

I11. Results

During the study period, 19,916 blood units were collected, total number of male donors were 19362
(97.21%) and female donors were 554 (2.79%). Out of 19916 units 357 were WB, and of the remaining blood
units following components such as 19,444 PRBC, 9692 PC, and 18,622 FFP, 38 cryoprecipitates, 111 single
donor platelets were prepared.

After the yearly data evaluation, ADR rate was 1.59% and thereaction observed in the majority of the
donors was vasovagal in 171 (53.9%) donors, followed by hematoma in 101 (31.86%) given in figure-1. DDR
was 10.36 % andthe most common cause for deferral was low haemoglobin followed by history of medication
in temporary reasons for deferral. Followed by other temporary causes include underweight, history of previous
donation, dengue or typhoid(figure-2). Hepatitis was most common cause among permanent reason for deferral
followed by causes like jaundice, skin disease, hypertension(figure-3).TT1% was 1.4 %,and the seroprevalence
of HIV, HBV, HCV, syphilis and malaria infections were found to be in 0.14%, 0.4%, 0.79%, 0.005% and 0%
donors respectively (figure-4).

Our study showed ComponentQuality Failure Rate of 15.5% with highest quality control failure rate in
PRBC, followed by FFP and PC with failure rate of 21%, 18.18%, and 11.57% respectively and 0% in each of
Whole blood, SDP and CP (figure-5). PRBC Failure was due to decrease in volume in 10.14% units and
decrease in PCV in 8.69% units of PRBC. Failure in PC was due to decrease in the platelet yield in 9% of the
units of PC. In fresh frozen plasma, the main cause of failure was due to low volume of plasma in 6.8% of units.
The other reasons were low fibrinogen levels (2.11%) and low factor VI levels (2.6%).

ATRR was found to be 0.16%. 70 patients developed transfusion-related adverse effects. Female (63)
patients in the age group of 20-29 years were the maximum associated with the transfusion reactions than male
(7) patients.FNHTR reactions were noted in 71.5% patients, allergic reactions in 28.5% patients. Majority of the
reactions were caused by PRBC 84.29% followed by FFP in 4.29% patients (figure-6).

The percentage of components issued was 99.67% and wastage rate was 12.09% with wastage rate of
whole blood, PRBC, PC, FFP, CP, CPP was 43.97%,1.98%, 43.37%, 5.91 %, 26.3%, 2.74% respectively
(figure-7).The reason for highest number of PC discarded was expiry, followed by seropositivity for transfusion
transmitted diseases. Total 157 (43.97%) of whole blood bags were discarded. Out of these 157 bags,
49.6%were discarded due to insufficient volume of the bags, approximately 26.7%were discarded because of
seropositivity for TTls. Other causes for wastage of blood units include leakage while processing of blood,
contamination, rupture, haemolysis and return of the units to the lab.

Figure-1 Distribution of types of adverse donor reactions
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Figure-2 Temporary donor deferrals
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Figure-3 Permanent donor deferrals
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Figure-5 Component Quality Control Failure rates
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IV. Discussion
As per WHO the working definition of an indicator is ‘a variable with characteristics of quality,
quantity and time, used to measure changes in health and health-related situation, directly or indirectly, the
progress made in addressing it and providing a basis for developing adequate plan for improvement’. ]
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The quality indicator is a measure of transfusion practice and traceability including confirmation of
transfusion and it shall be defined. The indicators data should be collected and analysed on a regular basis for
quality improvement.!*”

Adverse donor reaction rate was 1.59%. The total number of male donors were 19362 (97.21%) and
female donors were 554(2.79%).Similar results were reported by Sultan et al'*! (2015) and John et al*? (2017)
showing adverse donor reaction rate of 1.3% and 1.60% respectively. Our study showed that majority of the
reactions were vasovagal i.e. 53.9% of all the reactions. Female donors were observed with higher rate of
adverse donor reaction.Women also have more difficulty when blood is withdrawn and are more susceptible to
vasovagal reactions, which negatively affect their experience as donors™*!

Donor deferral rate was found to be 11.5%. similar results were shown by Shrivastva et al™* (2016),
Valerian et al™ (2018) in which deferral rate was 11.5% and 12.7% respectively.In our study the majority of
donors deferred were among the age group of 20-29 years followed by 30-39 years age group. Study conducted
by Shrivastva et al*! (2016) also showing similar results with highest number of donor deferral among younger
age group 20-29 years, followed by 30-39 years age group. However Valerian et al*® (2018) showed highest
number of donor deferrals of 46-65 years.

In our study TTI % was found to be 1.4% with seroprevalence of HCV, HBV, HIV with 0.79%, 0.14%
and 0.4% respectively. Studydone by Koshy et all*® (2014) showing seroprevalance of 2.9% however study
conducted by Varshney et al*”! (2017) showed lower rate of 0.93%. Among the five transfusion transmitted
infections tested at our centre, HCV was found to be more seroprevalent followed by HBV. Similar findings
were reported in the study done by Koshy et al™® (2014). However study done by Rawat et al™® (2017) which
concluded high prevalence of HBV followed by HCV.Another study done by Varshney et al*! (2017) reported
that HBsAg was more seroprevalent followed by HIV.

QC of blood components was done by the quality control criteria given by Director General of Health
Services (DGHS) India.*®Our study showed ComponentQuality Failure Rate of 15.5% with highest quality
control failure rate in PRBC, followed by FFP and PC with failure rate of 21%, 18.18%, and 11.57%
respectively and 0% in each of Whole blood, SDP and CP.A study conducted by Varshney et al*” (2017)
reported lowerQC failure rate i.e. 10.67% for packed red blood cells, 8.22% for platelets, 8.63% for fresh frozen
plasma.

The adverse transfusion reaction rate of our study was 0.15%.Similar findings were reported by Gente
et all?” (2018), which showed rate 0f0.15%. Majority of the adverse transfusion reactions (ATR) were seen with
PRBCs 84.2%, followed by PC 11.4% and FFP 4.29%. Varshney et al"” (2017)showed 0.16%ATRR which is
comparable to our study. 71.5% of the ATR were febrile non haemolytic reactions and allergic reactions were
noted in 28.5%.Similar results were shown by the study conducted by Pahuja et al® (2017) showing that
54.7% of the FNHTR followed by 41.4% of the allergic reactions. Study conducted by Khoyumthem et al?
(2018)showed that majority of the ATRwere allergic followed by FNHTR. PRBCs were more commonly
involved with the transfusion reactions.

We found that the percentage of component issued in our blood bank was 99.67%. whole blood was
also issued to the patients ie. 0.33% of the total collection. A study conducted by Varshney et al*”! showed
comparable results with percentage of component issued i.e 98.18%.

The wastage rate in our centre was 12.09% with wastage rate of 43.97% for whole blood, 1.67% for
packed red blood cells, 43.37% for platelets and 5.91% for fresh frozen plasma and 26.3% for cryoprecipitates
and 0% for single donor platelets. The highest wastage rate was of whole blood followed by PC. Whole blood
was discarded mainly due to insufficient volume followed by seropositivity.Main reasons for less quantity of
blood were phlebotomy failure such as collapse of vein and acute donor reaction such as fainting, nausea,
hematoma formation during donation.Proper donor screening and counselling effectively reduce the collection
of such TTI positive units. PC was discarded due to expiry followed by seropositivity.

This results reported by other studies like Morish et al'*® (2012) which showedplatelet concentrate
recorded the highest of discard at 6% (3909) followed by whole blood at 3.7%, fresh frozen plasma (FFP) at
2.5% . RBC contamination of PC and plasma components were the major cause of discard with rate of 40%.
Varshney et al*’showed highest discard rate of PC(16.11%) followed by PRBC (3.19%).The most common
reason for discarded units were expired followed by seroreactivity for TTI.

V. Conclusion
Quality indicators are important tool for the better utilization and improvement of the blood transfusion
services. All blood products must be safe, clinically effective, should be of appropriate and consistent quality.
So the performance monitoring is necessary to increase the quality of the indicators. For all processes in blood
collection, quality indicators should be defined, regularly monitored, documented,evaluated, accounted, and
consequently implemented.
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