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Chlorhexidine experience
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Chlorhexidine Development Timeline

Disclaimer
• I am an employee of GlaxoSmithKline R&D
• I hold shares in GlaxoSmithKline
• GSK’s chlorhexidine digluconate gel, 7.1 % w/w has granted marketing authorization in
Liberia, Democratic Republic of Congo, Kenya, Mozambique, Tanzania/Zanzibar, Uganda,
Cameroon, Madagascar

Chlorhexidine for cord care is a key life-saving
commodity in the developing world

Publication of 3 large
studies1,2,3 showing
benefit of chlorhexidine
in reducing neonatal
mortality and omphalitis

UN identification of
chlorhexidine for umbilical
cord care as a key life-saving
commodity; call for action to
develop a suitable product4

2012

60 years of experience with
chlorhexidine as an antiseptic

2013

Updated WHO
guidelines recommend
chlorhexidine in
community settings with
high neonatal mortality5

2014

Development of thermostable chlorhexidine gel
for use in settings of high heat and humidity

2 African studies
Published6,7
No change to
WHO guidelines8

2015

Article 58
submission to
the EMA

2016/17

Local
submissions

1. Mullany L et al. Lancet 2006;367:910–8; 2. El-Arifeen S et al. Lancet 2012;379:1022–8; 3. Soofi S et al. Lancet 2012;379:1029–36; 4. United Nations, UN Commission Report on Life-saving Commodities for
Women and Children, Commissioners Report, September 2012. Available at: http://www.everywomaneverychild.org/images/UN_Commission_Report_September_2012_Final.pdf. 5. WHO Recommendations
on Postnatal Care of the Mother and Newborn. October 2013. http://apps.who.int/iris/bitstream/10665/97603/1/9789241506649_eng.pdf?ua=1 6.Sazawal S. Lancet Global Health 2016.
http://dx.doi.org/10.1016/S2214-109X(16)30223-6 7.Semrau KE. Lancet Global Health 2016 http://dx.doi.org/10.1016/S2214-109X(16)30215-7 8.Osrin D, Colbourn T Lancet Global Health.
http://dx.doi.org/10.1016/ S2214-109X(16)30258-3

Who is the recipient?
• Our ‘recipient’ is a newborn healthy baby.

• Just minutes old - our gel will be one of the
first pharmaceutical products that this new
life will experience.
• The cut umbilical cord is an entry point for
bacteria yet traditional applications include
lizard or cow dung, mud or turmeric.
• Development of a well tolerated, effective,
quality product, assessed by a stringent
regulatory body was our primary concern.
7.1% chlorhexidine digluconate gel provides an opportunity
to avert up to 1 in 6 neonatal deaths in low resource settings1
1.Hodgins S et al. Global Health Sci Pract 2013 1(1): 5-10

Meta-analysis of three published communitybased studies1
Neonatal mortality: 23% reduction
Mortality in CHX vs No CHX groups
Study
Nepal N=15,123:
Bangladesh N=29,760:
Pakistan N=9,741:
Overall
0.5

RR (95% CI)
0.76 (0.58, 1.00)
0.88 (0.74, 1.04)
0.62 (0.45, 0.85)
0.77 (0.63, 0.94)
0.75

Severe infection: 54% reduction
Severe infection in CHX vs No CHX groups

1.0

Study
Nepal N=15,123:
Bangladesh N=29,760:
Pakistan N=9,741:
Overall
0.1

RR (95% CI)
0.26 (0.11, 0.58)
0.54 (0.34, 0.84)
0.51 (0.18, 1.45)
0.46 (0.32, 0.66)
0.5 1.0

The comparison groups received soap & water and dry cord care 2, dry cord care3, or hand washing and dry cord care4

All-cause neonatal mortality
−23%

Severe omphalitis

RR 0.77;
95% CI 0.63–0.94

Benefits of
chlorhexidine vs
no chlorhexidine1
CHX, chlorhexidine; CI, confidence interval; RR, relative risk.
1. Imdad A et al. BMC Public Health 2013;13(Suppl 3):S15; 2. Mullany L et al. Lancet 2006;367:910–8; 3. El-Arifeen S et al. Lancet 2012;379:1022–8;
4. Soofi S et al. Lancet 2012;379:1029–36.

−54%

RR 0.46;
95% CI 0.32–0.66

Concentration, dose, treatment duration
– 7.1% chlorhexidine digluconate
– Dose selected in 3 published trials1-3

– 3g dose
– 3ml dose used in published non-inferiority study4

– Some uncertainty around duration of treatment as different durations studied
– Bangladesh study: risk of neonatal mortality significantly lower in single cleansing group than in dry
cord care group but no significant difference between 7-day chlorhexidine and dry cord care groups –
likely to be a chance finding2
– Overall no efficacy evidence that single application is better or worse than multiple application,
although bacterial colonisation sub-study favours multiple applications5
– Dosing recommendation of 1 or 7 day dosing provides flexibility to countries

1. Mullany L et al. Lancet 2006;367:910–8; 2. El-Arifeen S et al. Lancet 2012;379:1022–8; 3. Soofi S et al. Lancet 2012;379:1029–36;
4. Hodgins S, Pediatr Infect Dis 2010 29(11): 999-1003. 5. Mullany L et al.. Pediatr Infect Dis J 2012; 31(5): 444-50
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Chlorhexidine products have a wellcharacterised, long-term safety profile
–

Chlorhexidine has a well-characterised safety profile and has been licensed for use as an antiseptic in a variety of ways

–

No serious adverse events were reported in the three large randomised trials that evaluated chlorhexidine digluconate 7.1%
solution for newborn cord care1–3
–

Approximately 30,000 neonates have been treated with chlorhexidine with no significant reported adverse effects1–3

–

There are no novel excipients in the gel formulation compared with the solution

–

GSK has supplemented the well established safety data for chlorhexidine with a specific skin irritation study with the new
gel formulation4
–

–

For infants born before 32 weeks of gestation (or weighing less than 1500 grams) GSK proposes a single application of
chlorhexidine within the first 24 hours after birth
–

–

Results of this study showed that chlorhexidine can be classed as a moderate irritant

This aims to reduce the risk of chemical burns, which appears to be greater in pre-term infants than those born at term5

A known degradant, 4 chloroaniline (4-CA) is associated with its own safety concerns which were considered in our gel
product6

1. Mullany L et al. Lancet 2006;367:910–8; 2. El-Arifeen S et al. Lancet 2012;379:1022–8; 3. Soofi S et al. Lancet 2012;379:1029–36;
4. GSK data on file 2015N257368_00. 5. Pharmacovigilance Risk Assessment Committee, PRAC Recommendations on signals. Adopted at PRAC meeting 8-11 Sept 2014. Available at:
http://www.ema.europa.eu/docs/en_GB/document_library/PRAC_recommendation_on_signal/2014/09/WC500174026.pdf. 6 Concise International Chemical Assessment Document 48, 4Chloroaniline, CICAD 48, 2003. Available at: http://www.who.int/ipcs/publications/cicad/en/cicad48.pdf..

Chemical burns
– In 2014 MHRA received 14 case reports of chemical burns in preterm infants
– Use as skin antiseptic prior to invasive procedures
– <32 weeks gestation

– PRAC recommended including wording to warn of this risk in product information
– GSK includes a warning of the potential risk of chemical burns in its product
information/patient leaflet
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4-CA related adverse effects & measures
taken to minimise
4-CA related adverse effects
•
•

•
•

Chlorhexidine degrades unavoidably to 4CA
4-CA is present in trace quantities at the
time of manufacture and increases in
amount over time through further
degradation.
Potential genotoxin – theoretical cancer
risk
4-CA is associated with
methaemoglobinaemia

Strategy to minimise 4-CA
•
•
•
•
•

Tight limit of 4-CA content in input drug
substance
Drug substance added cold during
manufacturing process (without subsequent
heating, the last step before filling)
Control pH and other attributes in the product
known to adversely impact rate of 4-CA
formation
Potential risk of methaemoglobinaemia is
considered to be low
The theoretical additional lifetime risk of
cancer at 4-CA level of <3500ppm is
approximately 5 in 106, ie minimal
10

Potential Misuse & Risk Mitigation
Potential misuse
•

In some settings, it may be appropriate to
avoid forms of primary packaging that could
easily be mistaken for eye or ear care
products.

•

Chlorhexidine solution in a dropper bottle
mistaken for eye drops

•

5 cases of blindness reported in Nigeria
reported by Nigeria Healthwatch (2015)

Risk minimisation measures
•

•
•
•

Patient Information Leaflet (PIL) wording
•
Single dose on Day 1 for preterm infants
born <32 weeks gestation/ <1500g
birthweight
•
List of potential adverse effects
PIL wording simplified as far as possible for
low literacy settings
Pictorial instructions on PIL and packaging
Packaging – 1 dose per sachet, maximum 7
sachets in a carton
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Pictorial Instructions

Optimised pictorial instructions.
Consideration of “do not use in eye” logonot included because of potential
misunderstanding.

Risk vs. Benefit
Highly favourable Risk: Benefit Profile
Approximately 30,000 neonates have been treated with
chlorhexidine with no significant reported adverse effects1–3
For every 1,000,000 infants born in developing world populations
we would expect approximately 30,000 neonatal deaths.
If this population were treated with 7.1% chlorhexidine
digluconate we would expect this to be reduced by
approximately 1/6, i.e. around 5,000 lives saved in 1,000,000.4
Risk of skin irritancy is expected to be rare and the risk of severe
hypersensitivity reactions is expected to be very rare.

1. Mullany L et al. Lancet 2006;367:910–8; 2. El-Arifeen S et al. Lancet 2012;379:1022–8; 3. Soofi S et al. Lancet 2012;379:1029–36
4. Hodgkins et al Glob Health Sci Pract. 2013 Mar; 1(1): 5–10.

13

Commitment to enhanced pharmacovigilance
•

Internal and external commitment to conduct enhanced
pharmacovigilance in at least 2 early adopter countries
•

Conduct training on what PV is and how to report AEs.

•

known under-reporting in the target regions where CHX is being
implemented. Aim to boost AE reporting numbers and thereby ensure
no important safety info is being missed.

•

The product is being made available via NGO partners and there is no
GSK field staff available to provide AE reporting information in the field.

•

To monitor and identify previously unknown AEs associated with
new indication, new population, new formulation

•

To support capacity building in pharmacovigilance in subSaharan Africa

•

Enhanced PV initiated as part of a Managed Access
Programme in Bungoma County, Kenya in partnership
with Save the Children

Managed Access Program in Kenya
• An example of a successful collaboration between the Ministry of Health, GSK and Save the
Children
• Aim was to provide early access to chlorhexidine digluconate gel prior to registration in Kenya
to fulfil an urgent unmet need
• Approximately 1200 babies treated per month
since February 2016
• Increased willingness by health care workers to
report adverse events, quality of reporting
improved over time
• User Acceptability Study1 (Save, Population
Council, Ministry of Health) showed overwhelming
(99%) acceptance for use of chlorhexidine
digluconate gel by mothers in community and
facility setting
© Ilan Godfrey. Save the Children
GSK’s Dr Pauline Williams and Save the Children’s Head of Child Survival, Angela Muiruki meeting a
mother in Bungoma County, Kenya who has used Chlorhexidine on the umbilical cord of her newborn
baby.

. 1 . Acceptability of the use of chlorhexidine gel for cord care in neonates under a Managed Access Program in Bungoma County, Kenya. 2016. O’Hare et al, Population Council, Save the Children,
Ministry of Health, Kenya. Unpublished report.
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Pharmacovigilance in Bungoma County, Kenya
•

Training on AE reporting, including what is an AE, how to report
•

GSK trained Save the Children staff

•

Save the Children staff then trained Healthcare workers ( > 100 HCWs trained)

•

Initial AE reporting was good – 21 reports in 3 months but reporting has declined

•

Following 2 further refresher trainings, one additional AE report was received in 2018

•

22 AE reports received e.g. cases of rash, lack of efficacy, umbilical abnormalities, omphalitis. Is reassurance
of the safety profile of the new formulation in a new population (no new safety signals have been observed)

•

Learnings from Kenya will be applied to the planned introduction of CHX in DRC in partnership with Save the
Children
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Accelerated regulatory pathway
Article 58 submission to European Medicines Agency
• Special pathway, in collaboration with the WHO, for
medicinal products that are intended exclusively for
markets outside the EU.
• Committee on Human Medicinal Products (CHMP)
positive opinion used to support local regulatory filings
in other countries.
• Requested and gained fee waiver and accelerated
review (6 months).
• Positive Scientific opinion April 2016.
An enabler to register in countries with high neonatal
mortality rates in Africa, and parts of Asia – this is ongoing.
Approvals now in Liberia, Tanzania, Democratic Republic
of Congo, Kenya, Cameroon, Uganda, Madagascar and
Mozambique.
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Thank
You

