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Introduction
IV therapy is one of the most common interventions in the acute care setting,
with up to 90% of inpatients receiving their treatments through peripheral
intravenous catheters (PIVCs)1. Over 228 million PIVCs are placed annually in
China2.

Inappropriate maintenance of PIVCs which caused increasing rate of failure and
related complications, lead to patient safety issues and heavy nursing workload.
Around 35-50% of PIVC replaced due to avoidable complications, like phlebitis,
occlusion and infections, prior to the completion of therapy.

The objective of this study was to investigate the current indwelling situation of
PIVCs in a tertiary hospital and to analyze the influence factors of PIVCs failure in
adults.

Methods
An observational prospective study was conducted from June 2017 to January
2018 in 10 wards of one tertiary hospital. Trained nurses helped collect
information of injection, patients general background and indwelling data with a
self-designed observational table.

Adults (age ≥ 18 years old) with PIVCs were included. Statistical analyses were
performed using SAS 9.4.

Results
1,751 patients were included in the analysis, and 283 PIVC failures were
observed. The main complications which caused PIVC had to be prematurely
removed were occlusion (8.79%), subjective pain (5.71%), drug extravasation
(0.86%) (Table 1).

Amongst these PIVC failure cases, 268 (15.31%) PIVC failures occurred within 96
hours after PIVC insertion. Influencing factors of 268 PIVC failures were examined
by univariant analysis. Three major elements had been identified through
literature review, including clinical experiences of PIVC insertion performers,

Complications Cases, n Incidence rate, %

Subjective pain 100 5.71

Occlusion 154 8.79

Accidental catheter removal 6 0.34

Catheter-related blood stream infection 0 0

Drug extravasation 15 0.86

Phlebitis 2 0.11

Others 6 0.34

Total 283 16.15

Table 1.Main complications caused prematurely PIVC removal

patient baseline characteristics, and PIVC insertion and indwelling period. It had
found that department, infusion duration, infusion interval, preparation method
of flush and flushing prior to infusion were the key influencing factors.

Multivariate Cox regression was performed to understand the relationship
between potential factors and PIVC failure (Table 2). The protective factors were
infusion interval > 12h（HR 0.49, 95%CI 0.25-0.95）and flushing prior to
infusion (HR 0.46, 95%CI 0.28-0.76), while the risk factors were infusion duration
> 12h (HR 3.18, 95%CI 1.22-8.32) and the manually prepared saline/heparin (HR
2.87, 95%CI 1.07-7.72) relative to prefilled flush.

Discussion and Conclusion
This study shows that PIVC failure rate is still high, and occlusion and subjective
pain account for most failure. Occlusion might be reduced via flushing prior to
infusion, based on the results of former studies3-6. Flushing before and after
infusion is also recommended in 2016 Infusion Therapy Standards of Practice7. In
the previous studies, pain can be induced by drug extravasation or phlebitis, and
considered as a symptom accompanied by these complications8. In our survey,
the patients felt pain before other noticeable skin redness or swollen caused by
other complications, thus, it suggests that subjective pain can be the
independent indicator to remove PIVC. Our results proposed that it would be
much helpful for complications reduction if flushing the vascular access device
pre-injection and avoiding infusion on the same site for a long time.
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Factors HR (95% CI) P Value

Infusion duration (hour)

4~8 1.11 (0.69-1.77) 0.6688

8~12 0.88 (0.48-1.62) 0.6898

>12 3.18 (1.22-8.32) 0.0183

Infusion interval (hour)

8~12 0.79 (0.49-1.28) 0.3425

>12 0.49 (0.25-0.95) 0.0342

12~24 0.52 (0.29-0.94) 0.0297

>24 0.26 (0.12-0.54) 0.0003

Preparation method of flush

Manually prepared saline/heparin 2.87 (1.07-7.72) 0.0371

Prefilled flush 1.54 (0.64-3.71) 0.3381

Flushing prior to infusion 0.46 (0.28-0.76) 0.0025

Table 2. Influencing factors to PIVC failure in the multivariate Cox
regression analysis

HR, hazard ration; CI, confidence interval

N=1,751


