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Neonates subjected to HAI specially the Blood 
Stream infection which come as the 1st problem   
(70%).Hands of HCws play an important source.

There is a direct relation between sepsis and 
extrinsic contamination of IV fluid.

We must direct our IC work  with HH towards:

1. Preparation of IV fluid.

2. Maintenance and decrease BSI and Mortality 
rate especially MDRo So Fight Antibiotic 
Resistance It′ s in yr Hands

NICU
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1. Prematurity.

2. Low birth weight.

3. Invasive devices ( IV Catheter –
Mechanical ventilation).

4. Medications as H2 blockers – steroids.

5. Formula feeding and delayed feeding.

6. Inadequate Nursing and staff no.

7. Poor hand hygiene compliance.

8. lack of skin integrity which act as 
mechanical barrier.

Risk factors for NCI
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Fight Antibiotic Resistance It is in your 

hands
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CHAIN OF 

INFECTION

ID in Diabetes



Sick newborn infants are subjected to a variety of 

invasive procedures as part of their management, 

some for investigation, some for treatment. In the 

sick neonate invasive procedures can cause major 

physiological disturbance and susceptibility to 

infections  especially with periods of overcrowding 

or understaffing. Overworked staff may not be able 

to comply with hand washing requirements.

The predominant mode of transmission between infants is 

transfer on the hands of personnel with increased risk of 

outbreaks. MRSA, Klebsiellae spp, enterobacter spp, pseudomonus 

spp, serratiae spp, flavobacterium

and others especially MDRO……… 
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Hand hygiene remains the most effective method 

for reducing healthcare–associated infections. 

Hospitals with higher rates of hand hygiene 

compliance have lower rates of infections (BSI). 

A study by Voss et al  (1997)showed that the use of 

alcohol-based hand rub dramatically cut hand

hygiene time to 70% in NICU. 

Another study in NICUby Pittet et al (1999)on the 

impact of hand hygiene programs emphasizing 

use of bedside, alcohol-based hand disinfection

showed that compliance improved from 48% to 

66% and was associated with a significant fall in 

the nosocomial infection rate from 16.9% to 9.9%. Prof Abeer Ezzat



The methicillin-resistant Staphylococcus aureus
transmission rate also decreased from 2.16 to 0.93 

incidents per1000 patient-days. 

Brown et al (2003 )showed that switch from soap 

& water to alcohol for hand hygiene in the NICU 

improved hand hygiene compliance and was 

associated with decreased cross transmission

of Klebsiella. 

These studies suggest that hand hygiene with 

alcohol hand rub can reduce the nosocomial 

infection rate and seems to be more acceptable to 

HCWs..
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So , Increased Hand hygiene 

Compliance Rate = 

decreased infection rate in 

NICU = decreased 

mortality rate
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Role of H.H
Aseptic hand wash or alcohol based hand rub 

should be performed:

• Before entering the NICU

• Before any invasive procedure (e.g. cannula insertion 

and removal)

• Before mixing of IV fluid

• Before use of multidose vials.

• Before adminstration of IV fluids or medications.
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1. Handling of neonates should be minimal.

2. Avoid pathogen transmission from mother to 

baby and prevent transmission of superbugs 

MDRO.

3. Staff should perform H.H between infants as 

well as entering and leaving the unit.

4. No sharing of equipment or supplies.

General rules for infection 

prevention in NICU
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1. Hand Hygiene:
A- Simple Hand wash or alcohol based hand 
rub  should be performed :

1- before and after any contact with the 
neonate e.g: bathing – changing diapers –
feeding – examination.

2- After touching environmental surfaces.

3-After removing gloves.

4- Before preparation of the milk formula.

5-Whenever soiled.
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B. Aseptic HH or Alcohol based hand 

rub: should be performed :

1-before entering NICU.

2- Before any invasive technique.

3- Before mixing of IV fluid.

4- Before use of multi dose vial.

5- before administration of IV fluid or 

medication.

C. Surgical with insertion of umblical cath. or 

CVC.
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2- Gloves:

a. Never touch the baby without gloves.

b. Wear sterile gloves before any invasive 

procedures – mixing IV fluid – multi dose 

Vial.

c. Change the gloves when visibly soiled 

during the same baby care.
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3. Gown:

A gown protect the wearer clothes from 
baby flora.

Personnel rarely handle baby outside 
incubator most direct contact via the hand 
only so H.H is very important.

A gown must be worn if handling outside 
incubator or with any invasive procedure.

Single gown for one baby.
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With chlrohexidine gluconate antisepsis for CVC 

insertion site preparation or full skin care or 

umbilical cord care decrease the microbial 

colonization and neonatal mortality.

This procedure can’t be made for infants less than 

2 months due to incomplete safety data .

Iodine containing antiseptic were associated with 

hyperthyroidism in very low birth weight infants. 

Antiseptic in NICU
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• Minimize procedures that damage the skin, 
such as excessive manipulation or drying, or 
those that cause trauma such as adhesive 
tape.

• Whole body bathing and antiseptic soaps are 
not necessary for routine care, but may be 
indicated in outbreaks.

• Chlorhexidine has been used in outbreak 
control as it is not toxic and absorption is 

minimal
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Critical steps in IV medications
A. Every step must follow strict aseptic techniques

B. Maintain a closed system at all times.

C. Do not mix medications together.

D. If medications are not compatible with IV fluid, 
the IV line needs to be

stopped and flushed before administration as 
follows:

a. Stop the IV fluid first

b. Flush the cannula with saline solution

c. Infuse the medication

d. Flush again

e. If needed infuse the second medication and flush 
again.
f. Restart the routine IV fluid.
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Perform hand hygiene before inserting an intravenous 
cannula, perform a procedural handwash for one  minute 
with an antiseptic-containing soap solution. 

Hand hygiene must be attended to: 

1- before and after palpating cannula insertion sites

2-before and after cannula maintenance, accessing, 
repairing or dressing an intravenous cannula 

3- following the insertion of a cannula 

Gloves are required as a standard precaution for the 
prevention of blood borne pathogen transmission. 

The trolley is to be wiped over with a neutral detergent 
prior to, and following the procedure
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Since neonates do not have fully mature defense 
systems, invasive procedures are more likely to 
result in the colonization of microorganisms than 
when the same procedures are performed on 
adults.This means that:

Procedures that further diminish host defenses 
should be used cautiously and with appropriate 
aseptic technique.

Use of therapies that decrease the need for 
invasive procedures or that enhance host defenses should 

be considered

Prof Abeer Ezzat



IV cannulae insertion

Before cannula insertion, use aseptic 

techniques by doing the following:

Wash hands aseptically

Wear sterile gloves

Disinfect the skin

Use no-touch technique
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IV lines

1. Perform simple/hygienic hand wash

2. Prepare and clean working area with a disinfectant

3. Gather necessary materials (IV fluids, drugs, 
syringes, needles,

disinfecting materials, etc.) and place them in the 
clean area, if possible on a clean cloth/towel.

4. Inspect IV fluid containers for expiry date, cracks, 
leaks, turbidity…. (safe injection) etc.

5. Wash hands with an antiseptic for 2-3 minutes. Dry 
hands with paper towel or fresh cloth towel or 
perform alcohol hand rub.

6. Disinfect the port of IV bottles/bags with 
appropriate disinfectant (70% alcohol) 
immediately before removing/adding fluids.
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7. Wear sterile gloves

8. Use a sterile needle/syringe for each IV fluid bottle 
and ampoule/vial by using the no-touch technique 
during mixing the IV fluids and medications. 
(Never enter IV bottles/bags with a needle except 
through designated ports)

9. Dispose syringe and needle accordingly after use.

10. Use sterile base container in mixing the IV fluids 
(the container that has the largest volume of the 
mixture wanted i.e. adding the smaller amount of 
fluids to the larger amount which will be the base)

11. Label bottle with patient’s name, date and time of 
preparation.

12. Carry the bottles on clean tray to the nurse in 
charge of the unit or store in fridge (all prepared 
fluids which are not used have to be disposed after 
max. 24 hours).
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Umblical Catheter
Indication: Emergency conditions

Contraindications

1-Omphalitis

2-Peritonitis

3-Necrotizing enterocolitis

Removal : 

for arterial : best before 5 days

f or venous: max. 14 days
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Insertion of Umbilical 

Catheter

Clean the umbilical insertion site with an 
antiseptic before catheter insertion. Avoid 
tincture of iodine because of the potential 
effect on the neonatal thyroid.

Do not use topical antibiotic ointment or creams 
on umbilical catheter insertion sites because of the 
potential to promote fungal infections and 
antimicrobial resistance.

Add low doses of heparin (0.25–1.0 F/ml) to the 
fluid infused through umbilical arterial catheters.  
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1. Maternal breast milk: 

Breast milk is necessary when the baby can’t suck.

Collect the breast milk aseptically and put into 

sterile container.

Hands should be cleaned with antiseptic.

Breast pump should be cleaned with hot water and 

detergent then sterilized or disinfected.

Milk stored in fridge maximally 48 hours or frozen 

-20 C  up to 6 months. 

Infant Feeding
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2. Formula:

Sterile formula prepared ready to feed within 4 

hour under aseptic technique using sterile or 

boiled water.

Feeding bottles should be cleaned after each use 

then boiling for 5 minutes.

No routine culture for the formula except if 

implicated in infection. 
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Should be sufficient to insure adequate time for 

hand hygiene.

Normal care …………………. 6-8 infant + sink  

+ nurse+ 3 M2 for eah baby care area.

Intermediate care ……….. 2-3 infant + sink + 

nurse+ 5 M2 for each baby care area.

Intensive care …………. 1-2 infant  + sink+nurse

9 M2 for each baby care area. Assurance of well 

ventilated place 

Neonatal care unit personnel & 

Place
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Work restriction: non immune personnel 

exposed to VZV or measles – respiratory 

infections – skin lesions or herpes – hand 

dermatitis.

Ventilation: 6 air changes per hour with 2 

fresh air.

High efficient filter 90 %.
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Clean and disinfect all surfaces with detergent 

then chlorine 1000 ppm.

Blood spills removed immediately using 

disinfectant.

N.B:

During renovation and construction move 

NICU to a separate area to avoid dust or debris 

which may contain fungal spores.

Environmental cleaning
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For decontamination follow manufacture 
instructions.

Outside and inside cleaned daily.

Incubator should be disinfected between each 
baby and after 7 days of hospitalization ( every five 
days for babies less than  kilo).

After use or removable parts washed with 
detergent then rinse and dry with paper towel then 
disinfected with chlorine (200-500ppm) or 
isopropyle alcohol 70% or H2O2.

Aerate the incubator before reuse.

Incubator
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Final home message H.H is a 

corner stone element in   

combating infections in ICU
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* Working as a Team , one hand cannot clap 

alone. 

فق واخيرا وليس اخرا العمل فى فريق فيد واحدة ال تص
مقاومة المضادات وانقذوا االرواح ونظفوا ايديكم

 Fight Antimicrobial.الحيوية بايديكم

Resistance It′ s in yr Hands
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Thank You
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