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Precision Driven Health (PDH) is a seven-year multi-
million-dollar research partnership aimed at improving 
health outcomes through data science. It harnesses 
the unique combination of existing electronic 
healthcare data and world-class research capability 
to enable the development of data-driven healthcare 
solutions that can be applied globally. For more 
information, visit precisiondrivenhealth.com.

Orion Health is a health technology company that 
provides solutions which enable healthcare to over 
110 million patients globally. Its open technology 
platform, Orion Health Amadeus, seamlessly 
integrates all forms of relevant data to enable 
population and personalised healthcare around the 
world. The company employs over 1,200 people 
globally and is committed to continual innovation, 
investing substantially in research and development 
to cement its position at the forefront of precision 
medicine. For more information, visit orionhealth.com. 
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There are trillions of little bugs living on and inside 
every one of us. Not only that, but there are just as 
many microorganisms using our body as a host as 
there are human cells!

This is actually a good thing. The bugs that call 
our bodies home are usually quite helpful. Yoghurt 
is an example: the bacteria that it contains can 
add to those already living in our gut. They live in 
our gastrointestinal tract and help with the overall 
digestive process. If you’ve been on a course of 
antibiotics, you might have trouble with digestion or 
suffer from diarrhea. This is because the antibiotics 
are killing these helpful little guys as well as the bug 
you’re trying to get rid of. After you’ve recovered, you 
might find your doctor prescribes you some probiotics 
to replace the good bacteria that was killed off. Or you 
could just eat some more yoghurt.

The
Microbiome
Introduction by Ian McCrae 
Orion Health CEO
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Unfortunately, not all bacteria are here to help. Some 
gut microbes found in premature infants are known 
to cause sepsis; other microbes found in the mouth 
are associated with gum infections [2,3]. It’s just 
as important to study these bacteria, as the more 
we know about diseases, the higher the chances of 
prevention or cure.

Recent findings have shown that your microorganisms 
may also affect mood, even being linked to depression 
and anxiety [4]. Given that the microbes seem to affect 
every aspect of human health, it makes sense to find 
out as much as we can about the microbiome and how 
we may be able to influence it. 

Orion Health and Precision Driven Health understand 
that the more information that is available about a 
patient, the better the healthcare they can receive. 

The complete community of all the microorganisms 
living in (or on) the human body is called the 
‘microbiome’. In 2008, the United States National 
Institutes of Health launched an initiative called 
‘The Human Microbiome Project’. This project has 
the challenge to not only identify and categorise all 
microorganisms that are part of the human body, but 
to map their genes as well. It’s a huge undertaking, 
but one that has great potential to help us better 
understand our bodies and our health.

What sort of potential are we talking about exactly? 
How about weight loss? A species of bacteria known 
as Christensenella minuta has been found to influence 
the weight of its host. It’s only found in humans so far, 
but when introduced into mice, they too became leaner 
[1]. Researchers haven’t found out exactly how this 
works yet, but the evidence so far suggests that this 
type of bacteria could potentially be used to control 
human body weight.
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Currently people’s electronic health records contain 
their medical history, but in time, they will include 
information about their microbiome. 

After enough microbiome data is captured, machine 
learning can be applied to discover a wealth of 
new information about our bodies, as well as to 
advise clinicians on how best to treat their patients. 
The more health data we have, the more precise 
treatment can become.

Whether it be curing existing ailments, preventing 
potential diseases from developing, or helping our 
bodies perform certain tasks better, our microbiome 
provides huge potential for precise healthcare.  
Who knows? Instead of all the pills and injections, 
perhaps in the future doctors will just be prescribing 
more yoghurt.

1. Genome Sequence of Christensenella minuta DSM 22607T. Rosa 
BA, Hallsworth-Pepin K, Martin J, Wollam A, Mitreva M. Genome 
Announc. 2017 Jan 12; 5(2).

2. MA Carl et al. Sepsis from the gut: The enteric habitat of bacteria 
that cause late-onset neonatal bloodstream infections. Clinical 
Infectious Diseases. DOI: 10.1093/cid/ciu084 (2014).

3. Campbell JH, O’Donoghue P, Campbell AG, Schwientek P, Sczyrba 
A, Woyke T, Söll D, Podar M. UGA is an additional glycine codon 
in uncultured SR1 bacteria from the human microbiota. Proc Natl 
Acad Sci USA 2013, Mar 18. PMID: 23509275.

4. Cryan JF, Dinan TG. Mind-altering microorganisms: the impact 
of the gut microbiota on brain and behaviour. Nat Rev Neurosci 
2012; 13:701–712.
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more unique 
genes in just the 
gut microbiome 
than the entire 
human genome

OF BUGS 
LIVING IN  
AND ON US

WHEN  
THE
HUMAN
MICROBIOME 
PROJECT 
BEGAN

WEIGHT OF AN
ENTIRE HUMAN
MICROBIOME

1-2kg
(2-6lbs)
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OF DISEASES
CAN BE TRACED
BACK TO THE
MICROBIOME

DIFFERENT  
MICROBIOME  
SPECIES
DISCOVERED  
IN THE 
HUMAN  
BODY
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Getting to
know your bugs
By Niki Bezzant
Healthy Food Guide Editor at Large

Did you know that you play host to trillions of bacteria? 
In fact, it could be said that we humans are just 
walking containers for the bacteria that lives inside 
us. Depending on your point of view, that’s either really 
gross or really fascinating! 

Exactly how many bacteria exist in the human body 
has been the subject of some debate. It has been said 
that bacteria outnumbers our own human body cells by 
ten to one, but recent calculations by scientists have 
put the ratio at closer to one to one. Still, that means a 
70kg man carries around 40 trillion bacteria, weighing 
1-2 kilos. That’s a lot of bugs! 

Each of us has a unique, individual population of 
bacteria which lives on our skin, in our mouth, nose, 
pharynx, and in our gut. This individual population is 
known as the microbiota. You might have heard of 
the microbiome, too: this term describes the genetic 
material of the microbiota; it’s our bacterial ‘fingerprint’ 
and it’s different in everyone. 
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It was once thought that our microbiota was just ‘along 
for the ride’; sitting inside us benignly and not doing 
much. But scientists now know our bacteria perform 
vital functions. Bacterial microbes help us digest our 
food, make some important vitamins, attack infections 
and viruses in our bodies, and stop ‘bad’ bacteria from 
taking up residence inside us. 

By far the majority of our microbiota live in the gut. 
And it’s these gut bacteria that have got scientists 
excited. Emerging research suggests that our 
microbiota can affect almost every aspect of our 
health, from our likelihood of developing diseases to 
our mental health. This opens up huge possibilities in 
potential treatments and interventions to solve some 
of our most pressing health problems. 

The gut-brain connection: could your 
microbiome affect your mental health? 

Scientists are increasingly convinced that the bacteria 
in our guts could hold the key to our state of mind, 
and to the development of certain psychological 
disorders. That’s because it’s long been recorded that 
psychological disorders often appear more frequently 
in people with certain gut disorders. 

If you’ve ever had butterflies in your stomach, or a 
‘nervous tummy’ when you’re stressed, you’ve felt 
the communication going on between gut and brain. 
The gut-brain axis – the two-way communication 
system between our central nervous system and our 
gastrointestinal tract – is an increasing focus of much 
research attention. It’s now thought that imbalances in 
gut bacteria could – through their interaction with the 
gut-brain axis – be responsible for disorders such as 
depression and anxiety. In fact, researchers are now 
talking about a ‘microbiome-gut-brain axis’ as a new 
model for exploring these links. 
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There’s also interesting research showing strong 
links between the microbiota and serious mental 
conditions such as depression and schizophrenia. 
It’s thought that not only do bacteria play a role 
in the development of these conditions, but they 
may also affect how individuals metabolise drugs 
designed to treat the conditions, which may account 
for variations in patients’ responses to the drugs. 

Most research is in mice to date in this area.  
But the potential is that the future may not involve 
drugs at all to treat psychological conditions. 
Anti-depressants could become a thing of the past. 
Instead, patients may be prescribed ‘psychobiotics’ 
designed to target – you guessed it – specific gut 
bacteria, along with a diet plan to boost your healthy 
bug population. 

14
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Could your bugs be making you fat? 

A fascinating area of research in recent years has 
been the possibility that an imbalance of particular 
gut bacteria could be implicated in obesity. Scientists 
have found that when they transplant the gut bacteria 
from healthy mice into obese mice, the obese mice 
lose weight. It’s thought certain bacteria found in the 
guts of obese people can affect how they metabolise 
fats and carbohydrates, leading them to ‘harvest’ 
more energy from the food they eat. However, recent 
reviews have challenged these findings, suggesting 
the relationship between obesity and the microbiome 
is much more complex. Research is ongoing – 
including here in New Zealand – so watch this space. 

1515
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Fecal transplants: the next frontier

The idea of transferring poo from one person to 
another might seem bizarre, but this is exactly what 
scientists believe could be the key to curing some 
chronic conditions. Fecal microbiota transplant 
(FMT) involves, as the name suggests, transferring 
gut bacteria from healthy individuals into the guts 
of unhealthy people, and it’s being increasingly used 
around the world. The ‘good’ bacteria from the healthy 
donor fights and replaces the ‘bad’ bacteria causing 
disease in the recipient, resulting in some impressive 
results. The technique has been established as a 
way of treating the persistent infection Clostridium 
difficile, which can be cured with a single treatment. 
It’s also shown promising results with other digestive 
or auto-immune diseases, including irritable bowel 
syndrome, Crohn’s disease and ulcerative colitis. 

Research is taking place around the world to explore 
the possibilities of treating other conditions using fecal 
transplants. This includes research in New Zealand at 
the Liggins Institute looking at the possible treatment 
of teenage obesity, and exciting research from the 

United States that recently found FMT effective in 
reducing symptoms of autism. There’s a growing 
community online of people offering advice on ‘DIY’ 
FMT; if you’re too squeamish for that, scientists have 
already figured out how to do it via a pill. 
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How to keep your bugs happy: tips to boost your microbiota

There’s a lot the scientists don’t know about how the microbiome affects us. But there are some things we can do 
to improve our chances of having a healthy gut.

Eat plenty of fibre, from a variety of sources. 
We need all types of fibre to foster a healthy 
microbiota, including soluble and insoluble fibre 
and prebiotics to feed the bugs. Eat vegetables, 
fruit, whole grains, nuts, and seeds. 

Limit processed food. Foods high in refined 
carbohydrate, saturated fat and salt don’t do 
our bugs any favours. 

Control stress. We know stress and anxiety 
have a negative impact on our microbiota. 

Try probiotics and fermented foods to boost the 
beneficial bacteria in the gut. Experiment with 
fermented favourites kimchi, kefir, sauerkraut 
and kombucha. 

Exercise. This supports healthy gut function 
and may even contribute to improvements in 
the microbiome. 

Avoid alcohol and smoking. 

Don’t overuse antibacterial products such as 
wipes, cleaning products and sanitisers. It’s 
thought being ‘too clean’ is not good for our 
microbiota; we get beneficial bugs from the 
world around us that boost our immunity. 
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Recipe:  
Gut-boosting Bircher

This simple bircher muesli has lots of gut-friendly 
ingredients to make your microbiota happy. 

For 1 serve: 

¾ cup wholegrain or steelcut oats

1 teaspoon psyllium husk

1 teaspoon chia seeds

¼ cup mixed nuts, chopped

1 tablespoon pumpkin seeds

1 tablespoon dried cranberries

¼ teaspoon cinnamon

½ apple, grated

Mix all ingredients together in a bowl. 

Add enough liquid to cover - you can use regular  
or dairy-free milk, coconut water or water. 

Soak overnight. 

Serve with fruit of your choice and plain  
unsweetened probiotic yoghurt. 

18
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To learn about the tiny microbes living inside us, we 
employ the field of metagenomics. Metagenomics 
is the study of the genetic material found in an 
environmental sample. Our microbiome is the 
metagenome of the human body. 

The standard approach to genomics would be to 
first collect a single type of sample like blood, then 
sequence the DNA in the sample, and finally study the 
results. This approach doesn’t work for a metagenome, 
however, as microbiomes are mixtures of many different 
DNA sources including microorganisms and their hosts 
(for human microbiomes, that’s us!). It’s impossible 
to separate these many microorganisms from a 
microbiome sample in a lab; that is, to grow the sample 
under conditions to separate its different microbes to 
analyse them separately. Microorganisms die within 

Genome mapping 
the bugs
By Dr Kevin Ross
Precision Driven Health General Manager
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seconds of leaving their habitat. They require a very 
complex environment to grow (like the human stomach), 
one that can’t be replicated in a lab setting.

If you can’t isolate a single type of microorganism from 
our microbiome, how can you study it? The answer 
is to look at whole communities. This can be done 
by taking a sample from the human body. This could 
be anything from a cheek swab to a stool sample. 
With specialised lab equipment, all the DNA within 
this sample is sequenced, human or otherwise. Once 
you have the genetic data, it is run through complex 
computer algorithms to identify the different parts 
of the DNA from separate species. The algorithms 
compare the sequenced DNA against databases 
of previously discovered microorganisms, and then 
provide a list of all of the microorganisms identified in 
the sample – in this case, the microbiome. 

The more we discover about the microbiome (and 
our bodies in general), the more information that 
clinicians have to work with when making diagnoses. 
The Precision Driven Health initiative aims to optimise 
healthcare by combining all available data, so breaking 

down the microbiome is a significant part of that. A 
lot of health information is revealed by mapping an 
individual’s microbiome.

By examining the composition of a person’s 
microbiome, you can discover some interesting trends. 
Specialists have noticed that people who suffer from 
certain diseases, such as Crohn’s disease, have very 
similar microbiomes. Knowing that the microbiome 
composition is linked to certain health conditions 
opens a world of possibilities for researchers, and 
raises some interesting questions.

Could we look at a person’s microbiome and predict 
their chances of developing Crohn’s disease?

Could we prevent or delay the onset of certain 
conditions by altering a person’s microbiome?

Could we go as far as to cure certain existing 
conditions by altering a person’s microbiome?

Research like this is still in its infancy, but new 
discoveries are being made every day. 
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It’s extremely significant that we know the human 
microbiome is linked to so many conditions affecting 
millions of people around the world. Through further 
research and testing, experts will constantly be 
getting closer to revealing the true potential of the 
human microbiome. 

It may turn out that the strength to combat disease 
was inside us all along.

There is already evidence that the 
microbiome is related to conditions such as:

• Diabetes
• Obesity
• Inflammatory bowel disease
• Asthma
• Food allergies
• Autism
• Acne
• Diarrhea
• Autoimmune diseases
• Cancer
• Dental cavities
• Depression
• Anxiety
• Eczema
• Gastric ulcers
• Hardening of arteries
• Malnutrition
• Crohn’s disease
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