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Preventing Risk of Infections and Medication errors in IV therapy

• Administration of medications via invasive routes presents itself with unique risks. Intravenous (IV) medications are 
associated with 54% of potential adverse drug events, according to Kaushal et al2. 

• Taxis and Barber performed a study in 10 wards in the UK and found that errors in preparation and administration 
occurred in 49% of doses

• Infections risk in peripheral and central lines due to contamination of the line during insertion ,manipulation and 
not removing lines in a timely manner.

• One of the more common risks of medication or fluids administered by peripheral or central lines is the potential for 
infections. There are high morbidity and mortality rates for central line associated bloodstream infections. 

Preventable harm to patients is a goal to which all healthcare professionals should be 
committed. 

Enhanced knowledge of standards and policies, as well as higher compliance to 
techniques and technology shall help minimize errors and prevent occurrences of 
unwanted outcomes.

.
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Intravenous (IV) medications are associated with potential 
adverse drug events and rate of error in the preparation and 
administration of IV medications at the bedside is surprisingly 
high.

• Medication error rate 4.25 in Q2 FY 2019-20 

Medication/fluids administered by peripheral or central lines is 
the potential for infections. 

• CLABSI rate 4.1 in Q2 FY 2019-20

Parameters
Pan Fortis 

Benchmark
Upper Control Limit Lower Control Limit Q1 Q2

Infection Control  Parameters

CLABSI per 1000 central line 
days 

1.81 2.65 0.96 2.77 4.1(14)

Medication Errors

Total Medication Errors per 

1000 patient days
2.75 7.53 0.00 4.19 4.25(106)
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Project Team of PRIME leaders and 
champions formulated for this quality 
improvement (QI) initiative.

Specific task group were assigned to 
audit & interview the staff nurses using 

PRIME Audit toolkit to review 
1. Medication Preparation
2. Initiation of therapy
3. Medication administration
4. Maintenance of vascular lines
5. Surveillance of HAI’s and Incidence 
reporting

Following gaps were found during initial 
audit w.r.t 
1. Medication errors noted in Drug 
calculation in IV therapy 
2. Medication preparation -Prescription 
appropriateness review not as per the 
policy /JCI standards 
3. Placement and Maintenance of 
Vascular Access Devices inadequate or 
care bundle compromised
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a. Identify 4 nurses (ideally from 4 different units) who prepare medications on the ward

Nurse 1

1

The type of review or investigation they perform to ensure that the medication to be 

prepared is correct 

(they should mention the 5 Rights.

Investigate how the medication must be prepared to deliver the prescribed dose; 

the review of the prescription for appropriateness and 

to identify any errors with the prescription)

Proper Review

2

Discuss when a medication label must be applied to the dosage unit prepared by the nurse. 

What information must be on the label? 

 - medication name, 

 - dose/concentration, 

 - date prepared, 

 - expiration date/time of the preparation, 

 - patient’s name and 

 - a 2nd identifier for the patient) 

Labeling

3

Ask when hand washing should be performed rather than using hand gel. 

 - for visibly soiled hands; 

 - when prepared an IV admixture where a drug is admixed in an infusion bag;

 - when a patient has any form of infectious diarrhea

Hand gel

ii.  Observe 4 nurses who are preparing medication Nurse 1

1

Demonstrate proper technique for removing drug from an ampule; 

 - placing a cotton swab around the neck and breaking away from the face; 

 - using a filter needle in one direction and then 

 - switching to a regular needle to push the drug out; 

 - not using the ampule remaining contents for any other doses

Demonstrate proper technique for removing drug from an vial;

 - swabbing the rubber stopper with alcohol and allowing it to dry; 

 - entering vial through rubber stopper at a 45 degree angle with the sharp point first; 

 - if reconstituting powder, 

 - using ‘push-pull’ method of introducing liquid into the vial and capturing air that has been 

displaced

Drug Removal

2 Observe hand hygiene is properly performed Hand Hygiene

3
Observe where medications are prepared (area should be clean, uncluttered and free from 

distractions)
Med Prep Area

4

How do they know whether 2 (or more) drugs are safe to mix together? 

 - consult drug information references or other resources; I

 - f not sure, avoid contact by not mixing together or flushing the line with saline prior to 

adding another drug

Drug 

incompatiblities

5 Observe how are they calculating the proper amount of drug to prepare Calculations

Nurse 1

1

Proper use of PPE 

 - 2 pairs of chemo gloves,

 - a gown with a plasticized fabric; 

 - and if splashing is a possibility, goggles and a respirator

Use of PPE-

Hazard Drug

2 Correct disposal (in hazardous waste receptacle) 
Correct disposal 

Hazard Drug

3

Proper technique or equipment use to prevent exposure  

 - correct use of Closed System Transfer Devices, if the organization uses; 

 - if CSTDs are not used, use of chemotherapy pins, or negative pressure aseptic technique to 

prevent sprays of chemotherapy during compounding; 

 - compounding of chemotherapy in a biologic safety cabinet; 

 - priming with the tubing filled with plain solution before the chemotherapy is added to the 

IV infusion bag

Prorper 

Technique/Eqiu

pment

AUDIT TOOL  for F-PRIME

1. Medication Preparation and Administration

i.  Interview each nurse and ask:

b. Are there any nurses who will be preparing or administering hazardous drugs?  If this is a 

hospital which administers chemotherapy, 3 nurses from wards where chemotherapy is 

prepared or administered should be observed as they prepare or administer chemotherapy 

for:

Nurse 1

1

Correct gauge of catheter?

 - based on age, 

 - fragile veins- 22 or 24 G for frail, elderly, pediatric, infants; 

 - 18-20 G for adults

 - blood product- 18, 20 G

Correct gauge of 

catheter

2

Correct location of insertion

 - avoid bendable,

 - flexible places in frail, elderly, infants

 - avoid compromised extremities (any injury or wound on an extremity; mastectomy- 

extremity)

Location of 

insertion

3 Selection of correct venous catheter based on patient and medication to be delivered
Selection of 

correct catheter

4

Observe steps in site care

 - put on clean gloves and a mask; 

 - put on gloves, 

 - remove dressing and then continue with all subsequent steps with soiled gloves

 - and then they remove soiled gloves and perform HH again 

 - and then put on sterile gloves when continuing next steps (cleaning the site, and putting 

on sterile dressing)

Correct steps in 

care

Nurse 1

1

Proper selection of site for IM injections- injection site (deltoid- used only for small 

volumes and only in adults);  children- thigh; vastus lateralis- used for young children or in 

thin patients; ventro-gluteal- safest for adult, children and infants-  

Proper Site

2
Question the nurses who give IM injections about when a Z-track technique is indicated (e.g. 

irritant medications (such as iron))
Z-Track

Nurse 1

1 Selection of Site

2
Discuss site 

rotation

Nurse 1

1

When is CVAD indicated?  

 - usually for clinical monitoring,

 - complex infusion therapy or long infusion therapy

 - vesicants; 

 - TPN

 - chemotherapy (long term)  

Knowledge of 

CVAD indication

Nurse 1

1 Observation of sharps containers; should not be too full; staff are using sharps containers
Sharps 

Containers

2 Observe to see if e someone is recapping without using a one hand recapping process  
Recapping 

Observation

3 Observe that hand hygiene is properly done
Observe correct 

hand hygiene

4 Observe (or have nurse discuss) process to confirm proper drugs is being administered 5 Rights

5
Discussion with patient about what medication is being given and other important 

information for the patient to know

Providing info to 

Patient on Med

6 How are they calculating the proper amount of drug to administer? 
Proper calc of 

drug amount

Nurse 1

1
What are the 5 rights and how do they know what each element means- how do they know 

this is the right patient?  How do they know it’s the right dose; 
5 rights

2 Question nurses about how they raise concerns about prescriptions with the physician? 
Clarify drug 

orders

3

Do they know ways to avoid medication errors

 - distraction free environment; 

 - performing medication administration tasks for one patient at a time; 

 - don’t interrupt the process, 

 - do not place medications down

Avoid med 

errors

4

Do they have a medication error reporting process in the hospital? 

 

Can they describe the benefits of reporting medication errors?  

 - allow hospitals to fix medication system issues to prevent future events from happening

When would someone not be blamed? 

 - in most cases of medication errors- which often occur because of poorly designed 

processes. 

Med error 

reporting

5

What would they do if a medication problem was noted? 

 - take care of the patient, stabilize patient and mitigate harm; 

 - assess risk to other patients; 

 - communicate the event to leadership; 

 - report the event

Steps when 

patient has an 

adverse drug 

reaction

6

Examples of look-alike sound alike medications  

 - examples from their hospital of drugs which have a similar packaging; 

 - drug names which sound like others (e.g. hydroxyzine/hydralazine; 

dopamine/dobutamine; multiple strengths of heparin injection are examples)

Examples of look-

alike sound alike 

meds

7

Examples of high alert medications 

 - paralyzing drugs, such as succinylcholine;

 - insulins,

 - heparin infusions, 

 - chemotherapy, 

 - concentrated electrolytes

Examples of 

High Alert 

Medications

Nurse 1

1
Complications of 

VADs knowledge 

2

How to prevent 

complications of 

VADS

3

Can they discuss 5 elements of the CLABSI bundle 

1) hand hygiene

2) maximum barrier precautions

3) skin antisepsis using chlorhexidine

4) selection of best catheter insertion site and avoiding femoral vein

5) daily review of line necessity

VAD Care Bundle

4
How should they respond when a complication to a device is seen or an infection relating to 

a device is suspected?  

Response to 

device 

complication or 

suspected 

device infection

Can they verbalize how they selected the site for injection (note- talk about importance of 

site rotation)

a. Can they describe complications of VADs (what would they be looking for) and how to 

prevent them?

i) a fibrin sheath formation- careful flushing with 10 mL NS, 

ii)  infection -all insertion practices are correctly followed 

iii) infection -dressing changes occur; monitor site for redness, discomfort at site, fever; 

performing hand hygiene 

iv) air embolism- watching IV set up to ensure that bubbles are removed from tubing;  all 

connections are secured with Luer lock

Top Gap Areas Identified:

2. Placement and Maintenance of Vascular Access Devices(VADs)

d. Question 4 nurses on knowledge of correct central venous catheter use: (they will be 

questioned as to knowledge, because they will not be directly inserting, but may be assisting 

and must be knowledgeable)

 e. Observe 4 nurses on different wards who are administering medications

f. Interview with 4 nurses who administer medications (can be set up in a room)

g. Interview 4 nurses who have patients with VADs

b. Interview or observe 4 nurses who have given IM injections

a. Have the hospital identify 4 nurses who’ve placed venous access devices in the last day or 

two, and go to the patient and evaluate the following:

c. Interview or observe 4 nurses – who have given subcutaneous insulin injection

PROBLEM DIAGNOSIS-Structured checklist designed 

Medication Preparation & Administration of drugs 
-prescription Review
-Hazardous drugs including Chemotherapy  
-Labelling of drug 
-Removing the drug from vial
-Drug calculations 
-Hygiene maintenance 

Placement and maintenance of VAD
-Selection of site 
Selection of correct guage of catheter
Correct steps in care 
IM Inj-Z technique
SC Inj-Rotation of site
Knowledge of CVAD & complication 
Med Error  device infection reporting 
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Preventing Risks of Infections & Medication Errors in IV Therapy
FHM Implemented a Quality Improvement initiative- Preventing risks with IV Therapy and Medication Errors (“F-
PRIME”), in partnership with Joint Commission International (JCI).& Becton Dickinson India Private Limited

Multipronged strategy of 
creating awareness, 
education, implementation 
at bedside, Leveraging JCI’s 
expertise

Assessments of process 
compliance through change 
agents using a structure 
evaluation tool. 

Building  staff proficiency by 
organizing Monthly updates 
through webinars and 
consultative sessions with 
JCI experts to focus on 
potential errors/gaps within 
each category and skills of 
staff. 

Brainstorming session for 
further discussion and 
improvements areas 
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1. Drug calculation errors were 
addressed by assigning dedicated 

Clinical pharmacists in the area to look 
for potential errors especially. Start of 

DIC (Drug Information centre )

2. Medication preparation was 
modified in one of medical ICU 
,creating a Special Medication 

Preparation bay for preparing Infusion 
therapies by specially trained staff 

under Clinical Pharmacists supervision 

3. Placement and Maintenance of 
Vascular Access Devices by 

Reinforcement of training amongst the 
staff as well as Creating Peer support 

group-i.e. daily supervision and 
handholding by ICNs/In charge 

/change agents

Non compliances identified during initial audit were addressed by following Interventions/Potential solutions 
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During this initiative our process compliance score increased from 79.57% to 94.28% 
compliance by end of six months of implementation .

Reduction in CLABSI rates and Medication errors significantly over the period . 

79.57
84.92 87.18 89.21

93.01 94.28

Aug Sept Oct Nov Dec Jan

Average Process compliance 

 Average Process compliance

88.88
87.64

Avg compliance 
1. Medication Preparation and
Administration

2. Placement and Maintenance
of Vascular Access
Devices(VADs)
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As approved by hospital 
Management ,The Medication 
Bay initiative was  undertaken 
to be replicated in other critical 

care areas(GICU) /specialty 
wards .

The Project also resulted in 
formulating and implementing 
Standard operating procedures 

w.r.t Infusion Nurses society 
(INS) standards across the 

Hospital. 

Infusion Safety 
Guidelines

• Policy on insertion of peripheral IV Cannula in Nursing Manual
• VIP Score is documented in nursing documents(Critical Care Flow Sheet, Daily 

Nurses Flow Sheet)
• Infusion Therapy standard of practice as per INS guidelines
• VAD Form
• Competency Assessment  is checked annually and staff is privileged accordingly.
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1.Overall Process 
compliance to PRIME 
program -Increased 
from 79% in Q2 FY 
2019-20 to 93% by 
end of Q3 

2.CLABSI Rate 
Reduction of  20 % by 
Q3 and 79.75% by Q4

3.Overall Medication 
Error Reduction of 
13.17 % by Q3 and 
5.8% by Q4

79.57

84.92
87.18

89.21

93.01
94.28

Aug Sept Oct Nov Dec Jan

Average Process compliance 

 Average Process compliance
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1.Overall Process 
compliance to PRIME 
program -Increased 
from 79% in Q2 FY 
2019-20 to 93% by 
end of Q3 

2.CLABSI Rate 
Reduction of  20 % by 
Q3 and 79.75% by Q4

3.Overall Medication 
Error Reduction of 
13.17 % by Q3 and 
5.8% by Q4

Parameters
Pan Fortis 

Benchmark
Upper Control Limit Lower Control Limit Q1 Q2 Q3 Q4

Infection Control  Parameters

CLABSI per 1000 central line 
days 

1.81 2.65 0.96 2.77 4.1(14) 3.31(10) 0.83 (4)
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1.Overall Process 
compliance to PRIME 
program -Increased 
from 79% in Q2 FY 
2019-20 to 93% by 
end of Q3 

2.CLABSI Rate 
Reduction of  20 % by 
Q3 and 79.75% by Q4

3.Overall Medication 
Error Reduction of 
13.17 % by Q3 and 
5.8% by Q4

Parameters
Pan Fortis 

Benchmark
Upper Control Limit Lower Control Limit Q1 Q2 Q3 Q4

Medication Errors

Total Medication Errors 

per 1000 patient days 
2.75 7.53 0.00 4.19 4.25(106) 3.69(86) 4.00 (90)



QUALTECH PRIZE 2020
HealthcareINTANGIBLE RESULTS

1.Building 
culture of safety 

2.Team Building 
(Pool of 

champions)

3.Peer Support

5.(DIC) Drug 
Information 
center for 

clinical Staff

4.Shifting Focus 
on Self reporting 

of errors

6 competency 
enhancement 
and skilling of 

Nurses 
(Medication 

Preparation & 
Administration)

Appreciations 
for leaders and 

champions by JCI 
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