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ABSTRACT 

BACKGROUND 

Blood transfusion services play a crucial role in patient’s health care management. The quality of blood and blood products as well 

as their injudicious use may affect the health care facility. Therefore, it becomes necessary for any blood centre to promote  high 

standards of quality in all aspects of its blood transfusion services. This can be achieved through implementation of quality 

management systems, which can be monitored to provide high quality services. Quality management systems can be monitored 

with the help of performance measures known as Quality Indicators (QI’s). 

Thus, our study is aimed to evaluate and analyse quality indicators as performance tools of our Blood Transfusion Services. 

 

MATERIALS AND METHODS 

This descriptive study was conducted in Department of Immunohematology and Blood Transfusion, MGM Medical College and 

Hospital, Kamothe, Navi Mumbai for a period of three years (2014 - 2016). The data was captured for eight most frequently used 

quality indicators in our blood bank, defined by NABH and was tabulated and charted. 

 

RESULTS 

On analysing the outcomes of the quality indicator parameters, we found that overall TTI% was found to be 0.93% and ATRR was 

0.16%. Overall, wastage rate of whole blood and PRC were 2.05% and 3.19% respectively, while that of platelet it was 16.11% and 

for FFP and Cryoprecipitate it was 1.52%. Overall, TAT for routine issues were 135.82 mins and for emergency issues it was 29.87 

mins. The overall QC failure rate of PRBC, platelet, FFP and SwPC (Saline washed packed cells) was 10.67%, 8.22%, 8.63% and 

11.03% respectively. ADRR was found to be 1.15%, while DDR was 8.23%. The overall percentage of component issued were 

98.18%. 

 

CONCLUSION 

A well-structured blood transfusion service contributes towards a better healthcare in a hospital, which is reflected by quality 

indicators. Quality Indicator Data is acted upon by continuous measurement, identifying problems, root cause analysis, 

implementing corrective action, developing a quality improvement strategy (i.e. Preventive action), reporting and seeking 

opportunities for improvement. Quality indicators act like tools for continuous improvement to enable an organisation to achieve 

its quality goals. Hence, by implementation of root cause analysis, corrective and preventive measures, the concerned authorities 

should ensure that the QI’s are instituted in the right way for improving the quality of BTS in the organisation. 
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BACKGROUND 

Now-a-days, blood transfusion services play a crucial role in 

patient’s health care management. The services are primarily 

based on voluntary blood donation and appropriate 

utilisation of blood and blood products. The quality of blood 

and blood products as well as their injudicious use may affect 

the health care facility. Therefore, it becomes necessary for 

any blood centre to promote high standards of quality in all 

aspects of its blood transfusion services. This can be achieved 

through implementation of quality management systems, 

which can be monitored to provide high quality services.  

‘Financial or Other Competing Interest’: None. 
Submission 16-10-2017, Peer Review 08-11-2017,  
Acceptance 14-11-2017, Published 20-11-2017. 
Corresponding Author: 
Dr. Lakshita Varshney, 
C-2/119A, 
Lawrence Road, 
Keshav Puram, Delhi-110035. 
E-mail: lakshita1989v@gmail.com 
DOI: 10.14260/jemds/2017/1381 

  

Quality management systems can be monitored with the 

help of performance measures known as Quality Indicators 

(QI’s).1,2,3 The American Association of Blood Banks (AABB) 

defines quality indicators as the specific performance 

measurements designed to monitor one or more processes 

during a defined time and are useful for evaluating service 

demands, production, adequacy of personnel, inventory 

control and process stability.4 Hence, these quality indicators 

become proof of the level of quality performances and the 

information gained through these can be used for continuous 

quality improvement.5 The assessment of quality indicators 

can be done by using certain parameters where re-

established data and objectives can be used as benchmark.6 

Thus, our study is aimed to evaluate and analyse quality 

indicators as performance tools of our Blood Transfusion 

Services. 

 

MATERIALS AND METHODS 

This descriptive study was conducted retrospectively in 

Department of Immunohematology and Blood Transfusion, 

MGM Medical College and Hospital, Kamothe, Navi Mumbai 
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for a period of three years (2014 - 2016). The data was 

captured for eight most frequently used quality indicators in 

our blood bank, defined by National Accreditation Board for 

Hospitals and Healthcare Provider (NABH),7 namely- 

1. Transfusion transmitted infection rate (TTI%). 

2. Adverse transfusion reaction rate (ATRR). 

3. Wastage rate for each component. 

4. Turnaround time for blood issues (TAT). 

5. Component QC failure rate. 

6. Adverse donor reaction rate (ADRR%). 

7. Donor deferral rate (DDR%). 

8. Percentage of components issued. 

 

The formulae for calculations of quality indicators are 

described in Table 1. The outcome of the quality indicators 

parameters were analysed and charted. 

 

TTI% 
Combined TTI cases  

(HIV + HBV + HCV + Syphilis + MP) x 100 
 Total No. of Donors 

Adverse  
Transfusion 

 Reaction Rate % 

No. of adverse transfusion reactions x 100 
Total no. of blood and components issued 

Wastage Rate % 

No. of blood/ blood components  
discarded x 100 

Total no. of blood/ blood components 
issued 

Turnaround  
Time (TAT)  

of Blood Issues 

Sum of the time taken,  
total number of blood and blood 

components cross matched/reserved 
Component QC  

Failures (for each 
component) 

No. of components QC failures x 100 
Total no. of components tested 

Adverse Donor  
Reaction Rate % 

No. of donors  
experiencing adverse reaction x 100.  

Total no. of donors 

Donor Deferral  
Rate % 

No. of donor deferrals x 100 
Total no. of donation + total no. of 

deferrals 
% of Components 

Issued 
Total component issues x 100 

Total whole blood + component issues 
Table 1. Quality Indicators Formulae 

 

RESULT 

During the 3-year study period a total of 14,524 blood units 

were collected, of which 13,166 (90.65%) were voluntary 

donations, whereas 1,358 (9.35%) were replacement 

donations. The total number of components prepared during 

this period were 31,304, which included packed red blood 

cells, random donor platelets, fresh frozen plasma and 

cryoprecipitates. The rest were either kept as whole blood or 

were discarded. The total whole blood and blood components 

issued were 22,244. 

On analysing the outcomes of the quality indicator 

parameters, we found that overall TTI% was found to be 

0.93% and ATRR was 0.16%. Overall, wastage rate of whole 

blood and PRC were 2.05% and 3.19% respectively, while 

that of platelet it was 16.11% and for FFP and Cryoprecipitate 

it was 1.52%. Overall, TAT for routine issues were 135.82 

mins and for emergency issues it was 29.87 mins. The overall 

QC failure rate of PRBC, platelet, FFP and SwPC (Saline 

washed packed cells) was 10.67%, 8.22%, 8.63% and 11.03% 

respectively. ADRR was found to be 1.15%, while DDR was 

8.23%. The overall percentage of component issued were 

98.18%. 

The 3-year outcomes of quality indicator parameters are 

summarised in Table 2 and graphically represented as figures 

[Figure 1, Figure 2, Figure 3, Figure 4, Figure 5, Figure 6, 

Figure 7, Figure 8]. 

 

QI’s 2014 2015 2016 Overall 
TTI % 0.74 0.94 1.12 0.93 

ATRR % 0.11 0.19 0.2 0.16 
Wastage Rate 

% 
WB 

PRBC 
Platelet 

FFP + Cryo 

 
1.69 
2.21 

16.65 
2.32 

 
2.48 
3.59 
15.6 
1.00 

 
1.98 
3.78 

16.08 
1.24 

 
2.05 
3.19 

16.11 
1.52 

TAT 
Routine 

Emergency 

 
147 
mins 
32.36 
mins 

 
126 
mins 
25.67 
mins 

 
134.46 

mins 
31.6 
mins 

 
135.82 

mins 
29.87 
mins 

QC Failure 
Rate % 

WB 
PRBC 

Platelet 
FFP 

SwPC 

 
0 

7.1 
6 

8.33 
8.69 

 
0 

8.33 
14.58 
12.5 
4.16 

 
0 

16.6 
4.08 
5.06 
20.4 

 
0 

10.67 
8.22 
8.63 

11.03 

ADRR % 0.94 1.24 1.29 1.15 
DDR % 10.28 8.3 6.12 8.23 

% 
Components 

Issue 
97.86 98.99 97.71 98.18 

Table 2. Outcomes of Quality Indicator Parameters 
 

 
 

Figure 1. Transfusion Transmitted Infection Rate 

 
 

 
 

Figure 2. Adverse Transfusion Reaction Rate 
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Figure 3. Wastage Rate of Blood  
and Blood Components 

 
 

 
 

Figure 4. Turnaround Time of  
Routine and Emergency Issues 

 
 

 
 

Figure 5. QC Failure Rate of Blood  
Components Prepared 

 
 

 
 

Figure 6. Adverse Donor Reaction Rate 

 

 
 

Figure 7. Donor Deferral Rate 

 

 
 

Figure 8. Percentage of Component Issued 

 

DISCUSSION 

A well-structured blood transfusion service contributes 

towards a better healthcare in a hospital, which is reflected 

by quality indicators.8 Blood components are frequently 

ordered and utilised in many hospitals without proper 

analysis of the real needs, thus wasting a very important 

resource. Many policies have been developed to reduce this 

inappropriate use of blood and blood components such as 

guidelines regarding blood transfusion practice, education of 

the clinicians and self-audits by the blood banks.3 Quality 

indicators are one of the tools for evaluating and monitoring 

blood transfusion practice. Quality Indicator Data is acted 

upon by4 continuous measurement, identifying problems, 

root cause analysis, implementing corrective action, 

developing a quality improvement strategy (i.e. Preventive 

action), reporting and seeking opportunities for 

improvement.9 

In our study, we found that overall TTI % was 0.93%. The 

rate was seen progressively increasing from 0.74% in 2014 to 

1.12% in 2016. This may be because number of donations per 

year also increased since 2014. Higher prevalence was found 

in replacement donors. Among the five transfusion 

transmitted infections tested in our blood bank, HBsAg was 

found to be more seroprevalent followed by HIV. Similar 

finding was reported in the study done by Fernandes et al 

(2010),10 who found TTI prevalence to be 0.6%. Another 

study by Zulfikar et al (2102)11 also showed similar trend of 

prevalence to be 0.82%. Higher transfusion transmitted 

infections rate is one of the major threat towards blood 

safety. Therefore, proper donor screening, reliable screening 
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tests and counselling of TTI positive donors can effectively 

help in prevention of such transmission.12 

Another major patient related parameter, i.e. Adverse 

transfusion reaction rate found in our study was 0.16% 

overall. This showed an increased trend from 0.11% in 2014 

to nearly constant rate of 0.19% and 0.20% in 2015 and 2016 

respectively. Majority of the cases were caused by allergic 

reactions and FNHTR’s (90%). In the year 2015 - 2016, the 

rate did not vary much as we undertook various lectures and 

education programs for the clinicians and nurses within the 

hospital regarding the blood transfusion practices and 

guidelines. Our blood bank is also now enrolled with National 

Haemovigilance Program of India adding further to 

surveillance program. Similar findings were reported by 

Bhattacharya et al (2011),13 which showed rate to be 0.18%. 

Chakravarty-Vartak et al (2016)14 had an incidence of 0.16%, 

which is comparable to our study. Use of newer technologies 

like leukoreduction, reporting of all adverse events and 

continuous education to medical and paramedical staff will 

help in reducing the ATR’s15 in any blood centre. 

The wastage rate overall in our setup was 2.05% for 

whole blood, 3.19% for packed red blood cells, 16.11% for 

platelets and 1.52% for fresh frozen plasma and 

cryoprecipitates. The most common discarded units were 

platelets due to date of expiry followed by seroreactivity. This 

contrasts with various other studies like Suresh et al (2015)16 

and Kaur et al (2016),17 where the most common cause of 

wastage of blood units was TTI positivity, though the most 

common units discarded remained platelets among the blood 

components. Other causes for wastage of blood units include 

breakage or leakage while processing of blood, contamination 

and haemolysis. Blood being a most vital resource of 

treatment modalities should be used in most appropriate 

manner. Judicious use of blood can minimise the number of 

discarded blood to a reasonable rate.1 Like mentioned 

previously, proper donor screening and counselling will 

effectively reduce the collection of such positive units. 

Regular audits and analysis for wastage of blood and blood 

components along with following of FIFO (First In First Out) 

policy may help in further reduction of wastage rate.6 

Turnaround time (TAT) may be explained as sum of time 

taken from receipt of blood requisition, reservation till issue 

of blood and blood components. Overall, TAT for routine 

cases found in our study was 135.82 mins. Although, we came 

across with a similar study by Gupta et al (2015)18 as 153 

mins. However, overall TAT for emergency cases was 29.87 

mins comparable to the study done by Ramanathan et al 

(2015)19 reporting 30.3 mins. We found more turnaround 

time in 2014, therefore training of the technical staff to act 

momentarily for blood requests eventually led to reduced 

turnaround time in 2015 and 2016. As such, no specific 

recommendations for turnaround time have been established 

and very few studies are available to compare. 

Overall, QC failure rate found in our study was 10.67% for 

packed red blood cells, 8.22% for platelets, 8.63% for fresh 

frozen plasma and 11.30% for saline washed packed cells. 

According to the National Accreditation Board for Hospitals 

and Healthcare Provider (NABH) Quality standards and Drug 

and Cosmetic Act, 1940 and its rules 1945, 1% of component 

is tested for Quality Control out of which 75% should match 

the acceptable ranges.7,20 In our study, we found that in all 

three years the QC failure rate was variable but still all the 

components were meeting the quality requirement. No 

failure rate was observed for whole blood, as whole blood 

was not much kept in stock. Upgradation and training of 

technical staff for component separation techniques will help 

in further reducing QC failure rate. 

On analysing adverse donor reaction rate, it was found 

that the overall rate was 1.15%. The rate was almost similar 

in three years of study with slightly higher rate in 2016. 

Related results were reported by Abhishekh et al (2013)21 

and Kumar et al (2014)22 showing 2.03% and 0.93% 

respectively. This variation can be attributed to donor 

demographics or pre-donation and post-donation counselling 

methodologies. Majority of the reactions were vasovagal in 

nature, comprising of 90% of all reactions. Female donors 

were observed with higher rate of adverse donor reaction. 

The following measures can be taken to minimise the donor 

reaction, which includes longer waiting period in air-

conditioned rooms with appropriate fluid intake before and 

after the donation, donation under supervision with adoption 

of good motivational strategies and counselling methods.23 

With context to donor deferral rate, overall it was found 

to be 9.3%. The most common cause for deferral found in our 

study was low haemoglobin followed by medication history. 

Other causes include history of malaria, dengue or typhoid, 

dental procedures and vaccination. A study by John et al 

(2015)24 reported 5.12% as their deferral rate. Another study 

by Rehman et al (2012)25 reported 12.4% as their donor 

deferral rate. Likewise, Agnihotri et al (2010)26 reported their 

donor deferral rate to be 11.6%. This wavering seen in the 

donor deferral rates can be due to varying demographics of 

study population. Modification of donor recruitment 

strategies, rationalisation of deferral criteria and counselling 

of deferred donors25 can be applied for reducing the donor 

deferral rate. 

We found that the overall percent component issue in our 

blood bank was 98.18%. It was more in the year 2015 

(98.99%) than 2014 (97.86%) and 2016 (97.71%). We are 

not into 100% components, as during big camps all collected 

blood is not separated into components due to shortage of 

staff. Therefore, few units are kept as whole blood in stock. 

 

CONCLUSION 

Despite of numerous improvements in the field of transfusion 

medicine, national guidelines regarding the benchmarks for 

quality indicators parameters are still lacking. Most of the 

benchmarks defined are either based upon the analysis of 

data published by assorted studies or the blood banks have 

defined their individual benchmarks by analysing their own 

previous year statistics making it one of the major limitation. 

However, for better transfusion service, quality goals should 

be achieved with continuous improvements.27 Quality 

indicators acts like tools for continuous improvement to 

enable an organisation to achieve its quality goals. Hence, by 

implementation of root cause analysis, corrective and 

preventive measures, the concerned authorities should 

ensure that the QI’s are instituted in the right way for 

improving the quality of BTS in the organisation.28 
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