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Abstract 
Antisepsis of the skin of children to whom a peripheral venous catheter (PVC) is to be attached is an important factor in 
reducing catheter related infections. No data are available on the effectiveness of sodium hypochlorite. Explorative study 
of children and new-born babies treated in hospital to ascertain bacterial contamination levels of PVC tips as surrogate 
infection indicator. In a sample of 51 children and 52 new-born babies, catheter tips were found contaminated for 7.8% of 
the children and 3.8% of the new-born babies. The positive results of this pilot study suggest that serious consideration 
should be given to assessing Amukine Med 0.05% for use with PVCs. 
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1 Introduction 
Catheter related bacteremia is frequent and increases the length of hospital stay, costs, morbidity and mortality of patients 
affected by it [1]. The greatest risk is associated with the use of central venous catheters (CVCs) rather than peripheral 
venous catheter (PVCs) [2-4]. Nevertheless, the enormous number of PVCs used means there is significant incidence of 
PVC related complications such as phlebitis, thrombosis and bacteraemia [5, 6]. The incidence of PVC related bacteremia is 
only 0.1%, or 0.5% per 1,000 catheter days, compared with 4.4%, or 2.7% per 1,000 catheter days, in the case of non 
tunneled CVCs. If we consider, however, that 25 million catheters are inserted per year in the USA alone, it is clear that 
septic complications deriving from PVCs represent an epidemiologically significant problem [7]. 

The role of cutaneous microorganisms in the pathogenesis of these infections means that effective decontamination of the 
patient’s skin is necessary prior to inserting the PVC [4, 8]. 

The most widely used antiseptics include Povidone iodine, isopropyl alcohol and Chlorhexidine, in both aqueous and 
alcohol solution. The effectiveness of these antiseptics for the reduction of infections has been ascertained with particular 
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reference to CVCs [9, 10]. However, tests have also been made on PVCs [8] and they are recommended by the most important 
Guidelines [2, 11, 12] with an effectiveness scale which gives top placing to alcohol-based Chlorhexidine. 

The hospital in which the present study was made – and many other Italian hospitals – makes substantial use, for antiseptic 

purposes, of sodium hypochlorite 0.057 gr. with 0.055 gr. of active chloride per 100 ml (Amukine Med 0.05%). Sodium 

hypochlorite was the first antiseptic used to prevent infections. Its effectiveness was demonstrated in the 19th century by 

Ignaz Semmelweis who used it for hand disinfection, thus reducing the incidence and mortality of puerperal fevers [13]. 

Extensive domestic and industrial use has demonstrated the effectiveness and safety of sodium hypochlorite as a 

disinfectant. The production of electrolytic sodium hypochlorite solution has enabled its wider use as an antiseptic for 

patients in dialysis, for the irrigation of wounds and burns [14, 15] and, in pediatric patients, for antisepsis of the skin around 

the catheter insertion hole for peritoneal dialysis. In this latter case, the results are similar to those of Chlorhexidine and 

Povidone iodine, but with substantially lower costs [16]. Likewise the Mendoza-Guevara study [17], also on children in 

peritoneal dialysis, has demonstrated the effectiveness of 1.1% Amuchina for the prevention of infections from the 

catheter insertion tip during peritoneal dialysis, without secondary topical reactions. 

No studies are available comparing Amukine Med 0.05% with other recommended antiseptics. Sodium hypochlorite is 

much cheaper than Chlorhexidine; unlike isopropyl alcohol, it has low volatility and is inflammable. Sodium hypochlorite 

is not inflammable. Compared with Povidone iodine it is less at risk of deactivation by the blood or by serum proteins  

and is less toxic for new-born babies [13]. Furthermore, sodium hypochlorite has never been associated with cases of 

contamination from antiseptics. Given the effectiveness of hypochlorite for treatment of the insertion site of catheters for 

dialysis [18, 19], it seems reasonable to hypothesize its use for treating the insertion site of intravascular catheters. However, 

studies are needed to ascertain its real effectiveness [13]. 

In view of the low frequency of infections, a direct, randomized comparison would require a very numerous sample.  

For catheter infections, an acceptable surrogate result could be obtained by ascertaining contamination of the catheter  

tips [8, 10, 13, 20, 21]. 

The average incidence of PVC tip colonizations is 49.4% in the case of antisepsis with Povidone iodine, 19.8% with the 

use of Chlorhexidine [10]. These data contrast, however, with those reported by Lee [22], where removed PVC catheter tips 

were analyzed for phlebitis and proved not to be contaminated in 98.8% of cases. Whereas a meta-analysis gave 

contamination data from 1.6% to 31% for Chlorhexidine and from 4% to 25.4% for Povidone iodine. However, these data 

were analyzed with various methodologies and on different typologies of central and peripheral catheters. They do not 

allow, therefore, precise evaluation of the incidence [23]. 

Given the difference between these results, which seems attributable to the analytical methodologies used (quantitative vs. 

semi-quantitative), an evaluation is essential of the basic risk of PVCs inserted with antisepsis made using electrolytic 

solution of sodium hypochlorite. 

Aim 
The aim of the study is to ascertain the contamination frequency of PVC tips inserted in the pediatric population aged 0 to 

8 with cutaneous antisepsis using sodium hypochlorite (Amukine Med 0.05%) and removed for end of treatment, phlebitis, 

occlusions or infiltrations. 

The result will enable calculation of the sample number necessary in order to carry out future trials comparing the 

effectiveness of this antiseptic with that of the principal antiseptics recommended by the guidelines [2, 11, 12]. 
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2 Materials and methods 
The observational prospective study was carried out between January and March 2013 in the pediatric wards of the 
St.Orsola-Malpighi University Hospital of Bologna. 

The population included children aged ≤ 8 and new-born babies from the 36th gestational week. It excluded disoriented 
patients (for increased risk of self-removal), those for whom consent of both parents could not be obtained and those with 
sepsis in progress (fever and altered phlogosis indices). 

The incidence of PVC tip contaminations was evaluated in cases of removal for end of treatment, phlebitis, occlusions and 
infiltrations. 

A catheter tip was considered “colonized” when it had more than 1,000 colony forming units (CFU) per catheter segment 
(counting ≥ 1 CFU in a plate spread with 10 μl and ≥ 10 CFU in one spread with 100 μl). The culture test was carried out 
using the Cleri quantitative technique [24]. In detail:  

 Tryptic Soy Broth added to sterile container containing catheter segment; container shaken with vortex for 30 
seconds. 

 10 μl and 100 μl of broth, kept in contact with catheter segment, spread on Agar Blood plate (Columbia Agar 
with 5% horse blood). 

 Incubation of plates in aerobiosis at 35°C for 18 hours, extended to 48 hours in the case of negative result. 

Catheter related sepsis was considered present in the case of colonization of the catheter tip, a temperature of > 38.5°C and 
its diminution by at least 1°C within 48 hours of removal of the catheter itself and without other apparent causes of fever. 
While catheter related bacteremia was considered present when the same microorganism was observed in both the catheter 
tip culture and in the haemoculture [10]. 

The nurses in the wards involved were trained in patient enrolment and in procedures for positioning, removal and sterile 
collection of PVC tips. 

Before inserting a PVC, the nurse performed cutaneous antisepsis of the insertion site with sodium hypochlorite (Amukine 
Med 0.05%), applying it with a tampon and leaving the skin to dry for 60 seconds. The PVC was inserted with non-sterile 
gloves and no touch technique in accordance with hospital procedures, and fixed to the skin with standard medication. 
Each day, by means of palpation and interviews with the patient, the research nurse checked for the appearance of phlebitis. 
Phlebitis was diagnosed using the Infusion Nurses Society evaluation scale [12]. When the PVC was no longer necessary, or 
if complications arose such as phlebitis, occlusions and/or infiltrations, it was removed following sterile collection of the 
tip, performed by removing the PVC without letting it touch the skin and cutting the last 3 cm with sterile scissors. The 
container was sent to microbiology within two hours. 

A dedicated form was used for each patient, compiled by appointed personnel from the various operative units. 

The data obtained were subsequently registered in a Microsoft Access® electronic database specifically created for these 
studies. In addition, the results were described according to central trend, frequency and percentage values using SPSS® v. 
20 statistical software. 

The average incidence of PVC tip colonization was 49.4% in the case of antisepsis with Povidone iodine, 19.8% in the 
case of Chlorhexidine [8]. Considering an incidence of 49.4% and desiring a confidence interval of 95%, not including the 
confidence interval of 19.8%, the minimum number of cases to be enrolled was 50 children and 50 new-born babies. 
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The research protocol was approved by the Ethical Committee of the St.Orsola-Malpighi University Hospital of Bologna. 

3 Results 

Description of samples 
The sample of pediatric patients was gathered over four months (January-May 2013) in the Neonatology, Specialized 
Pediatrics and Pediatric Surgery, Emergency Pediatrics and Child Neuropsychiatry Wards of the St.Orsola-Malpighi 
University Hospital of Bologna. 

The total sample consisted of 103 patients. Three tips were lost in the case of new-born babies, eight in the case of children. 

New-born babies: 52 patients. The PVC remained in position 2.83 days (3.72 SD). The most frequently used place of 
access was the back of the hand (36.5%). Antibiotic therapy was infused in 21.2% of the PVCs. The principal reason for 
removal was end of treatment (66.7%). The PVC was applied at the first attempt in 82.4% of cases. 

Children: 51 patients. The PVC remained in position 2.39 days (1.67 SD). The most frequently used place of access was 
the crook of the elbow (66.7%). Here, too, the principal reason for removal was end of treatment (53.8%), but a high 
number were removed for leakage (28.8%). The PVC was applied at the first attempt in 46.2% of cases, at the second 
attempt in 34.6%. Antibiotic therapy was infused in 37.3% of cases. 

A detailed description of the variables is given in the table. 

Table. Principal features of the sample 

Variable New-born babies, N = 52, N. (%) Children, N = 51, N. (%)

Gender M 18 (34.6) 28 (54.9) 

Age  Mean (SD) 7.08 (7.65) days 1137.24 (1039.06) days 

Length of application (day) Mean (SD) 2.83 (3.72) 2.39 (1.67) 

Position 

Hand 19 (36.5) 12 (36.5) 

Crook of elbow 18 (34.6) 34 (66.7) 

Forearm 2 (3.8) - 

Foot and ankle 13 (25.0) 4 (7.8) 

Wrist - 1 (2.0) 

Reason for removal 

End of treatment 28 (53.8) 34 (66.7) 

Phlebitis 2 (3.8) - 

Dislocation 7 (13.5) 9 (17.6) 

Leakage 15 (28.8) 4 (7.8) 

Occlusion  - 4 (7.8) 

N. attempts 

1 attempt 24 (46.2) 42 (82.4) 

2 attempts 18 (34.6) 8 (15.7) 

3 attempts 6 (11.5) 1 (2.0) 

4 attempts 3 (5.8) - 

5 attempts 1 (1.9) - 

Difficulty of access 

Venous fragility 15 (28.8) 9 (17.6) 

Previous attempts 5 (9.6) 2 (3.9) 

Previous phlebitis in same member 1 (1.9) - 

Antibiotic therapy 11 (21.2) 19 (37.3) 
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Of the 103 PVCs, only 6 proved to be colonized, of which 2 (3.8%, 13.6 as /1,000 days catheters) were in the new-born 
babies’ group and 4 (7.8%, 32.8 as /1,000 days catheters) in the children’s group. The microorganisms isolated were 
Staphylococcus Epidermidis and Staphylococcus Hominis. 

In this study only one child, from whom a PVC was removed that proved contaminated, showed hyperpyrexia. 

4 Discussion 
After practicing cutaneous antisepsis using a sodium hypochlorite solution of 0.057 gr. with active chloride of 0.055 gr. 
per 100 ml. (Amukine Med 0.05%), the incidence of colonizations in the PVC tips was respectively 3.8% in new-born 
babies and 7.8% in children. The average incidence of colonizations in PVC tips following antisepsis with Povidone 
iodine is 49.4%, that following antisepsis with Chlorhexidine is 19.8% [8]. The results obtained with Amukine Med 0.05% 
therefore reveal lower contamination compared with the other two antiseptics. 

In the meta-analysis by Chaiyakunapru [23], the two studies calculating colonization using the quantitative method show 
7.1% and 9.1% with Chlorhexidine and 16.6% and 12.4% with Povidone iodine, but the typology of catheters used is not 
comparable. 

In this study only one child, from whom a PVC was removed that proved contaminated, showed hyperpyrexia, but his 
body temperature returned to normal body range within 48 hours, a possible indicator of PVC related bacteremia [2]. 

The principal limit of this study is the small size of the sample, even though it is correctly dimensioned for a pilot study. 
The lack of comparative studies between antiseptics and sodium hypochlorite necessitated a preventive assessment of the 
incidence of contaminations in PVC tips. Sodium hypochlorite is fairly cheap, non-irritant, non-toxic and easily handled. 
Furthermore, there is no evidence as of now that it can be associated with contaminations linked to episodes of epidemics 
or pseudo-outbreaks [13]. 

5 Conclusions 
The positive results of this pilot study suggest that serious consideration should be given to assessing Amukine Med 0.05% 
for use with PVCs. Such assessment would require randomized experimental studies comparing Amukine Med 0.05% 
with other antiseptics indicated in the guidelines and would also include clinical results. 
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