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Background: Blood stream infections are major leading causes of morbidity and mortality 

in hospitalized patients. Increasing the awareness of the clinicians and nurses about the 

proper protocol of blood culture test is very important in reducing the contamination rate 

and the unnecessary requesting of blood culture. Objectives: to reduce the contamination 

rate and the unnecessary requesting of blood culture from different departments through 

implementation of hospital wide Quality Improvement Project (QIP). Methodology:  Blood 

cultures were tested in the Microbiology Laboratory of Najran Armed Forces hospital, 

Saudi Arabia, in the period from June 2019 to July 2020 and their results were compared 

before and after the implementation of the QIP. Results: The comparison between the blood 

cultures results before and after QIP implementation showed statistically significant 

(19.6%) reduction in the contamination rate, (14%) reduction in the total number of blood 

culture requests and (11.6%) reduction in the negative results rate. Conclusion: The 

reduction in the total number, negative results and contamination rate of blood culture test 

after QIP implementation were considered as performance indicators that the 

recommendations of QIP were effective and implemented strictly. 

 

 

INTRODUCTION 
 

Blood stream infections (BSIs), comprising of 

bacteremia, fungemia and severe sepsis, are major causes 

of morbidity and mortality in healthcare institutions 

around the world 
1
, blood culture remains the current gold 

standard diagnostic test for BSI, thereby guiding 

appropriate antimicrobial therapy 
2
. 

Although current blood culture tests have high 

sensitivity, specificity is low due to contamination; it is 

challenging to differentiate between true infection and 

contamination that is causing increased duration of 

hospital stay and cost, unnecessary laboratory tests and 

inappropriate use of antibiotics 
3
. 

Clinicians may use clues and indicators to differentiate 

between true infection and contamination such as the 

types of organisms, number of positive sets, growth time 

and clinical manifestations 
4, 5

. Causes of contamination 

vary from inappropriate sample site, improper skin 

antiseptics concentration and contact time, staff 

insufficient training and else 
6
. 

According to CLSI recommendations and the 

American Society for Microbiologists, the blood culture 

contamination rate in healthcare facilities should be under 

3% 
7, 8 

, as low contamination rate is a key indicator of 

blood culture test quality and should be regularly 

monitored in all hospitals 
2
. 

Reducing the contamination rate and the unnecessary 

requesting of blood culture can be achieved by increasing 

the awareness of the clinicians and nurses about the proper 

protocol of blood culture test including strict following the 

clear clinical indications for requesting blood culture, 

aseptic techniques of sample collection and proper 

interpretations of results. 

The aim of this study was to reduce the contamination 

rate and the unnecessary requesting of blood culture from 

different departments through implementation of quality 

improvement project  

 

METHODOLOGY 
 

This prospective study was performed in the 

Microbiology Laboratory of Najran Armed Forces 

Hospital, Najran, Saudi Arabia, and included blood 

cultures requested and tested in the period from June 2019 

to July 2020. The study duration was divided into 3 
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stages: 6 months duration before QIP, QIP 

implementation for 2 months and 6 months duration after 

QIP, the study was approved by the Ethical Committee of 

Najran Armed Forces Hospital. 

Inclusion criteria:     
Blood cultures requested for patients of any age from 

all hospital departments.                             

Exclusion criteria:  
Blood cultures collected from central or peripheral 

venous catheters. 

Blood culture sampling and processing: 

Skin was disinfected with povidone-iodine solution 

and 70% alcohol swabs or wipes and dried for 1.5-2 min 

before collection of 4-10 ml blood from adults or 2–5 ml 

from pediatrics, blood is inoculated immediately into 

blood culture bottles after disinfection of their tops with 

alcohol 
9
. 

Two sets of aerobic blood culture bottles, 

BacT/ALERT FA or PF ( BioMérieus, Durham, NC, 

USA) were used and incubated at 37°C for 5 days
10

, or 14 

days for bacteria that require prolonged incubation (ex. 

Brucella, HACEK bacteria) according to the physician 

request 
2
, blood cultures bottles were monitored using 

BacT/ALERT 3D system (BioMérieus, NC, USA) which 

utilizes a colorimetric sensor and reflected light to monitor 

the production of carbon dioxide in the culture medium, 

flagged positive bottles were identified by gram stain 

morphology, coagulase test, catalase tests and 

preliminary report was informed to the requesting 

physician and final report was released after 

subculturing on Blood, Chocolate and MacConkey`s 

media, then species identification and antimicrobial 

susceptibility testing using Vitek 2 automated system 

(bioMerieux, Marcy l’E´toile, France), according to the 

manufacturer’s instructions. 

Interpretations of blood culture results: 
According to the CDC definition of laboratory 

confirmed bloodstream infection and the College of 

American Pathologists, blood culture results were 

interpreted as negative, true positive (bacteremia or 

fungemia) or false positive (contamination):  true positive 

blood culture is considered if an organism (pathogenic or 

skin commensal) was isolated from two or more blood 

culture sets in combination with clinical manifestations, 

such as fever, leukocytosis or leukopenia and elevated 

acute-phase reactants
11

 , and contamination is considered 

if one or more of the following organisms were identified 

in only one of a series of blood culture sets: Coagulase 

Negative Staphylococci(CoNS), Propionibacterium 

acnes, Micrococcus species, Viridans  streptococci, 

Corynebacterium species, or Bacillus species 
6, 12

 

Quality Improvement Project (QIP):  

Hospital wide QIP was implemented through QIP 

team that included consultants from Microbiology  

 

 

 

Laboratory, Infection Control, Medical, Surgical and 

Pediatrics Departments. The action plan of the QIP team 

recommended: [1] Increase the awareness of physicians 

about clinical indications, sample collection, aseptic 

techniques and interpretations of blood culture results 

through lectures with a pre and post questionnaire for 

evaluation. [2] Conducting practical training for nurses in 

small groups about aseptic techniques of blood extraction. 

[3] Dedicate a phlebotomy team in each department. [4] 

Strict following the protocol of blood culture technique 

including skin antisepsis procedure, contact time and 

number of blood culture sets. [5] Blood culture is only 

requested by consultants or by physicians after informing 

the consultants. [6] Blood culture request must include 

clinical indications, previous antibiotics used and special 

request of bacteria that require prolonged incubation. [7] 

Blood culture request is rejected, and an occurrence 

variation report is initiated if these items were not 

mentioned in the request. 

Statistical Analysis:  

Statistical Package for Social Sciences (SPSS) version 

13 was used. The χ2 test was used to compare the groups. 

P value <0.05 was significant. 

 

RESULTS 
 

As regards blood culture results before QIP 

implementation, a total of 686 (114/month) blood cultures 

were requested, from those 626(91.3 %) were negative 

results and 60 (8.7%) were total positive results, the total 

positive results included 25 cases of true bacteremia 

representing 3.6 % of total blood cultures and 41.7% of 

total positive results and included 35 cases of 

contamination representing 5.1% of total blood cultures 

and 58.3 % of total positive results (table 1). 

After QIP implementation, a total of 590 (98/month) 

blood cultures were requested, from those 476(80.7%) 

were negative results and 114(19.3%) were total positive 

results, the total positive results included 90 cases of true 

bacteremia representing 15.2 % of total blood cultures and 

78.9% of total positive results and included 24 cases of 

contamination representing 4.1% of total blood cultures 

and 21.1 % of total positive results (table 1). 

The comparison between the results before and after 

QIP implementation showed statistically significant 14% 

reduction in the total number of blood culture requests 

from 686(114/month) to 590(98/month) and also 

statistically significant 11.6% reduction in the negative 

results rate from 91.3% to 80.7 % which were considered 

as indicators of reducing the unnecessary requesting of 

blood culture test and also showed that the contamination 

rate decreased from 5.1% to 4.1% which means 

statistically significant 19.6% reduction in the 

contamination rate (table 1) 
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Table 1:  Blood culture results before and after QIP 

implementation 

Results Before 

QIP No 

(%) 

After 

QIP 

No (%) 

Varia-

tion % 

P 

value 

Total 

requests 

686 

(114/m) 

590 

(98/m) 

- 14% 0.01 

Negative  626 

(91.3) 

476 

(80.7) 

-11.6 

% 

0.03 

Total 

positive  

60 

(8.7) 

114 

(19.3) 

- - 

True 

positive  

25 

(3.6) 

90 

(15.2) 

- -                                                              

Contamin

ation  

35 

(5.1) 

24 

(4.1) 

- 

19.6% 

0.007 

Abbreviations: QIP: Quality improvement project; Data are 

expressed as number (percentage); P value > 0.05 is 

significant 

 

 

 

The most frequent isolated organisms causing true 

infection were Escherichia coli (33.9%) and 

Staphylococcus aureus (20.9%) and causing 

contamination were Coagulase Negative Staphylococcus 

(CoNS) (79.7%) (table 2).  

 

 

 

Table 2:  Organisms isolated from blood cultures 

causing true infection or contamination 

Isolated 

organism 

True 

infection 

(115) 

No (%) 

Contamination 

(59) 

No (%) 

CoNS 6(5.2) 47(79.7) 

Kocuria spp., 0(0) 3(5.1) 

Micrococcus 

spp., 

0(0) 2(3.4) 

Streptococcus 

spp., 

0(0) 1(1.7) 

Corynebacteriu

m spp., 

0(0) 1(1.7) 

Staphylococcus 

aureus 

24(20.9) 4(6.8) 

Escherichia coli 39(33.9) 0(0) 

Klebsiella spp., 18(15.6) 0(0) 

Pseudomonas 

spp., 

10(8.7) 0(0) 

Acinetobacter 

spp., 

10(8.7) 0(0) 

Salmonella spp., 4(3.5) 0(0) 

Enteobacter 

spp., 

2(1.7) 0(0) 

Candida spp.,   2(1.7) 1(1.7) 
Abbreviations: CoNS: Coagulase negative 

staphylococcus, Data are expressed as number (percentage) 

 

The distribution of total blood culture requests and 

contamination rates among hospital departments are 

shown in table 3 and figure 1. 

 

Table 3:  Distribution of total blood culture requests 

and contamination rates among different hospital 

departments 

Department 
Contamination 

No (%) 

Total Bl. 

Cultures 

No 

Pediatrics  27 (5.4)  499 

 Internal Medicine  14 (3.6)  391  

ICUs  10 (4.8)  207 

 Surgery  4 (4.0)  101 

Emergency 4 (6.7)  60 

Obstetric/Gynecology 0 (0)  18  

Total  59 1276  

Abbreviations: ICUs: Intensive Care Units, Data are 

expressed as number (percentage) 

 

 

 
Fig 1:  Contamination rates of blood culture test 

among hospital departments 

 

 

DISCUSSION 
 

While the target for contamination rate of blood 

culture test is under 3%, this rate among different 

healthcare institutions varies from 0.6% to over 6% 
13

. 

The implemented QIP in our study resulted in 

statistically significant (19.6%) reduction in the 

contamination rate from 5.1% to 4.1%, (14%) reduction in 

the total number of blood culture requests and (11.6%) 

reduction in the negative results. 

Our QIP results were near the results of many 

implemented hospitals quality programs and protocols 

aiming to the same purposes, for example; Ramli et al.,
 14

 

implemented a quality assurance project in a Malaysian 

tertiary hospital and resulted in post intervention reduction 

in contamination from 6.37% to 4.34%, and a hospital-

wide educational intervention program performed at Qatif 

central hospital by Al-Hamad et al.,
 15

 that led to reduction 

in contamination from 8.1% to 5.2%, also in another 

intervention program performed by Youssef et al.,
16

 in 

Johnson City USA, the contamination rates reduced 

significantly from 2.6 to 1.5% through consistent training, 

https://www.sciencedirect.com/topics/medicine-and-dentistry/coagulase-negative-staphylococcus
https://www.sciencedirect.com/topics/medicine-and-dentistry/coagulase-negative-staphylococcus
https://www.sciencedirect.com/topics/medicine-and-dentistry/coagulase-negative-staphylococcus
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observations and appropriate feedback of blood sampling 

process. 

Also, Hyewon and his colleges
6
 also reported that 

contamination rates were reduced after application a 

protocol included strict following the sterile technique of 

skin antisepsis, contact time and number of culture bottles, 

Gibb et al.,
17

  whom program included monitoring and 

feedback of the incidence of contamination was successful 

in achieving a 50% reduction, and Robert's
18

  in 2011 
 

reported that after implementing an educational 

intervention in intensive care unit and emergency 

department, blood culture contamination rates were 

reduced significantly from 4.8% to less than 3% . 

Many researchers like Schifman et al.,
 3

 and others 

reported in their studies that the use of phlebotomy teams 

was effective in reducing the contamination rates
 19

, also, 

Casey et al.,
20 

reported that the back and forth friction 

method was more beneficial than the disinfectant 

concentration in removal the flora from the upper dermal 

layers of the skin. 

Our QIP succeeded to reduce unnecessary requesting 

of blood culture and achieved significant 14 % reduction 

in the total number of requests and this is near the results 

of Metersky et al.
21  

who achieved 38% reduction in blood 

culture utilization. 

One of the benefits of reducing the unnecessary 

requesting and contamination rate is to reduce the hospital 

costs and this was observed by Al-Hamad et al.,
15

 at Qatif 

central hospital who found approximately 1 million 

dollars reduction in hospital costs after the hospital-wide 

educational intervention program on blood culture 

contamination rates. 

Coagulase Negative Staphylococci (CoNS) were the 

most frequent isolated contaminants (79.7%) in our study 

and this is near the results of Al-Hamad et al.
15   

who found 

that CoNS were the most common bacteria isolated 

(68.9%) and Abdulaziz et al.
22 

 in Riyadh, Saudi Arabia, 

who reported that 87% of contaminations were caused by 

CoNS, and higher than the results of Chukwuemeka et 

al.
23

 in Nigeria who found that CoNS were responsible for 

only 55 % of contaminations. 

Although CoNS were the major contaminant in our 

study, it was also responsible for 5.2 % of true bacteramia 

cases and this was also reported by Weinstein et al.,
 24

 who 

found that CoNS were the third most common cause of 

true bacteremia causing about 12.4% of cases.  

It is found in our study that the highest contamination 

rate was in emergency department (6.7%) followed by 

pediatrics department (5.4%), our results are similar to the 

results of Min et al., 
25 

in South Korea who reported that 

the higher contamination rates were in emergency 

situations and with pediatrics patients, and in another 

institution in Qatif, Saudi Arabia, that reported that 7.8% 

of the total blood cultures collected from emergency 

department were contaminated 
26

, but a different result 

was reported by Abdulaziz et al.
22 

in  Riyadh, Saudi 

Arabia, who found that the higher contamination rates 

were in surgical units (3.93%). 

 

CONCLUSION 
 

The statistically significant reduction in the total 

number, negative results and contamination rate of blood 

culture test after QIP implementation were considered as 

performance indicators that the action plan and 

recommendations of QIP were effective and implemented 

strictly by most of the hospital physicians and nurses in 

different departments, these recommendations have to be 

continued and followed up to augment the benefits of the 

QIP in reducing the unnecessary requesting of blood 

culture test and to try to reach the benchmark target of 

contamination rate which is > 3%. 
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