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This guidance has been produced to support all staff providing care to 
pregnant people and their families where there is a raised Carbon Monoxide 
(CO) reading despite a pregnant person reporting to not having a tobacco 
dependence. 

Rationale for Carbon Monoxide (CO Breath testing) 

Saving Babies Lives Care Bundle Version 3 states that all pregnant people should be CO 
breath tested at their booking appointment regardless of whether they report to being 
tobacco dependent or not and other points in pregnancy, including 36 weeks. NICE NG209 
recommends that pregnant people should be CO monitored at every subsequent 
appointment if they smoke tobacco; are quitting; used to smoke tobacco or tested 4ppm or 
more CO at 1st antenatal appointment. 
 
In line with NICE NG209 Guidance any pregnant person with a CO reading of 4ppm or above 
should have their smoking status ascertained and be referred to an inhouse NHS Tobacco 
Dependency Treatment Service, or considered to be experiencing environmental CO 
exposure; the source of which should be established, such as a faulty boiler (ASH, 2021). 
 
CO testing provides staff with the opportunity to identify whether someone has been 
exposed to CO, using a non-invasive biochemical method. Testing can assist with further 
discussions about the pregnant person’s tobacco use/ second-hand smoke and can alert 
professionals to other causes of raised CO levels. CO binds to haemoglobin in the blood, 
with a 200-260 times higher affinity to binding than oxygen (Pan et al, 2021). CO has a short 
half-life resulting in CO levels reducing by half in 320 minutes on breathing air (NICE, 2022), 
so ideally CO level should be monitored as soon as possible on entering the clinical room. 
CO levels can be measured directly from blood samples and reported as a percentage of 
carboxyhaemoglobin or indirectly measuring the CO in expired breath (the standard method 
used for testing pregnant persons in antenatal appointments). 
 

Sources of carbon monoxide 

The cause of CO could be in the home, car or workplace. Other than tobacco smoke the most 
commonly causes of CO exposure are – 
• Faulty boiler 
• Gas, oil, wood burning heating appliances 
• Inappropriate use of generators and BBQs indoors 
• Faulty car exhaust 
• Recent fitting of double glazing/ blocked air vents may result in a problem appliance 

radiating CO without proper ventilation
 (PHE, 2015) 

• Occupational exposure – such as Construction workers (UK HSA, 2022), mechanic, 
firefighter, diesel engine and fork lift operators, tunnel or toll booth attendants, 
restaurant charcoal meat grillers and indoor barbeque workers (Hawley, Cox-Ganser & 
Cummings, 2017). 

 



 

 

Carbon monoxide poisoning 

Carbon Monoxide is a colourless, odourless and non-irritating gas. When inhaled carbon 
monoxide passes through the lungs, into the blood and attaches to haemoglobin. Brief 
exposure to small amounts of carbon monoxide may cause – 
 

• Headache • Flushing • Nausea • Dizziness 

• Vertigo • Muscle pain • Personality 
              changes 

 

Exposure to higher amounts of carbon monoxide may cause – 
 

• Movement problems • Weakness • Confusion 

• Lung and Heart problems • Loss of consciousness • Death 

•  
Being exposed to low levels of carbon monoxide for long periods of time can be difficult to 
differentiate from other common illnesses and may present as tiredness, headaches, 
nausea, dizziness, memory loss and loss of vision (UK HSA, 2022). If there is believed to be 
exposure to low levels of carbon monoxide advise the pregnant person to seek medical 
advice from their GP. Any suspicion of high levels of CO poisoning or a CO reading ≥10ppm 
and/ or symptomatic of CO poisoning advise to attend local A&E department. NICE 2018 
provides further information on how to manage suspected CO poisoning NICE suspected CO 
poisoning. 
 
CO may be transferred across the placenta and into fetal circulation. The half-life of CO in the 
fetus is 4-5 times longer than in the pregnant person due to fetal haemoglobins having a 
greater binding affinity and the relatively small diffusion gradient between pregnant person 
and fetal blood. Fetal carboxyhaemoglobin levels may be 10-15% higher than maternal 
blood concentrations (UK HSA, 2022). 
 
Any suspected environmental exposure to CO consider possible CO poisoning. If it’s 
suspected that exposure to CO is from the home environment, but not the result of second-
hand smoke, request the pregnant person calls the free Gas Emergency line on 0800 111 
999. Advise the pregnant person to turn off all fossil fuelled appliances, open windows and 
check all other residents in the house are safe. Any gas appliances should be checked by a 
qualified/registered engineer as it may be more than one appliance causing the issue. 
Anyone experiencing CO poisoning symptoms should seek medical advice immediately. 

 
Recommend installation of an audible CO alarm in the home, European Standard EN 50291 
with British Standards Kitemark (NICE, 2018), however this should not be used as an 
alternative to regular maintenance and care of appliances. If pregnant person resides in a 
rental home advise of the landlords responsibilities and legality of ensuring they install a CO 
alarm (PHE, 2015). 
 

 
 

https://cks.nice.org.uk/topics/carbon-monoxide-poisoning/management/management/
https://cks.nice.org.uk/topics/carbon-monoxide-poisoning/management/management/


 

 

Lactose intolerance 
 
A person with an intolerance to lactose could result in having a high CO reading when tested 
during routine antenatal appointments. The high reading could be the result of the pregnant 
person eating dairy products, which can produce gases in a lactose intolerant person’s breath 
(NCSCT, 2015). 
Hydrogen is produced in the small intestine. People with a lactose intolerance could have 
raised breath hydrogen levels, related to food intake, with highest levels being found after 
waking. 
Hydrogen can mimic CO in breath testing, where 20ppm of hydrogen can be equal to 4ppm 
of CO. In lactose intolerant individuals, consuming 350ml of milk could produce 35.75ppm of 
hydrogen, equal to 10ppm of CO (McNeill et al, 1990). To confirm presence of CO rather 
than hydrogen a blood sample/ arterial blood gas should be performed. Where COHb is 
within normal range and confirmed lactose intolerance it should be advised that CO is not 
causing any risk to pregnant person or fetus. Other health conditions have also been found 
to potentially increase exhaled CO such as diabetes (Paredi et al, 1999), Cystic Fibrosis 
(Paredi et al, 1999) and asthma, without steroidal treatment (Horvath et al, 1998). 
Infections creating fevers, sepsis and acute respiratory distress syndrome, such as Covid-19 
could also create raised endogenous CO levels (Scholkmann et al, 2021) which would be 
evident in blood samples. If the pregnant person has agreed to the NENC ICS Incentive 
Scheme a voucher should not be issued if CO ≥3ppm, any queries consult with Public Health 
Prevention in Maternity Team. 
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