
Vol.:(0123456789)

Biology & Philosophy (2019) 34:56
https://doi.org/10.1007/s10539-019-9707-x

1 3

Commentary on Kate E. Lynch, Emily C. Parke, and Maureen 
A. O’Malley: ‘How Causal are Microbiomes? A Comparison 
with the Helicobacter pylori Explanation of Ulcers’

Donald Gillies1

Received: 15 July 2019 / Accepted: 3 October 2019 / Published online: 18 November 2019 
© The Author(s) 2019

Abstract
This commentary focuses on the authors’ treatment of Koch’s postulates. It argues in 
favour of a modification of Koch’s postulates and their analysis in terms of necessary 
and sufficient conditions. This leads to a criticism of the authors’ treatment of the C. 
difficile case, and to query the need for the criteria of specificity and proportionality.
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Let me begin by saying that there is a great deal in this paper with which I agree, 
especially the central parts of the paper (pp. 10–15) criticizing current attempts to 
explain obesity and some mental health conditions in terms of microbiomes. My 
commentary then will be mainly focussed on those parts of the paper which deal 
with Koch’s postulates and related issues.

The authors discuss Koch’s postulates in connection with the example of whether 
Helicobacter pylori is the cause of peptic ulcers. They point out, quite correctly, that 
Koch’s postulates could not be fully satisfied in this case because of the absence of 
an animal model, which made the case very similar to that of cholera. My own view 
is that the possible absence of an animal model makes it desirable to modify Koch’s 
postulates (see Gillies 2019, Section 3.4, pp. 55–57). My version of Koch’s postu-
lates differs from that of Lynch et al., but the point is easily stated in terms of their 
formulation. Their third postulate is (p.3):
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3. After being fully isolated and repeatedly grown in pure culture, the 
microorganism can induce the disease by being introduced into a healthy 
animal host.

Now this is a productive action based on causality, that is to say an action which 
produces the disease. However, for medicine, it is much more important to have 
avoidance actions based on causality, that is to say actions which prevent or cure 
the disease rather than producing it. Koch’s mistake, on this account, was to have 
a postulate corresponding to productive actions, but not one corresponding to the 
more crucial avoidance actions. This is easily remedied by replacing postulate 3 by 
the postulate either 3a or 3b, where 3a is the old 3, and 3b is

3b. If the microorganisms are prevented from multiplying in the patient’s body, 
then the patient will not have the disease.

Both the cholera and the helicobacter pylori cases do satisfy Koch’s postulates mod-
ified in this way. This modification also has the advantage that it makes the kind of 
risky self-experimentation carried out by Marshall quite unnecessary.

Lynch et al. say (p. 7, Footnote 5):

These issues point to a possible interpretation of Koch’s postulates as being 
about necessary and sufficient conditions. While they are sometimes inter-
preted this way (e.g., Susser 1991), this is not what is claimed under an inter-
ventionist account of the postulates (Ross and Woodward 2016).

Actually I do support analysing Koch’s postulates in terms of necessary and suffi-
cient conditions. Consider a causal law of the form A causes D where D is a disease. 
We can base a productive action on this law if we can instantiate A and A is a suf-
ficient condition for D. This corresponds to 3a in the modified Koch’s postulates. 
We can base an avoidance action on this law if we can instantiate not-A, and A is a 
necessary condition for D. This corresponds to 3b in the modified Koch’s postulates. 
The best causal laws for medicine are those in which A is a necessary condition 
for D and we can prevent A from occurring. A recent example is the discovery that 
a preceding infection by the papilloma virus is a necessary condition for cervical 
cancer to develop. This means that cervical cancer can be prevented by vaccinating 
against the papilloma virus.

This point of view leads to a criticism of some aspects of the authors’ treatment 
of the clostridium difficile case (pp. 15–16). It seems that an infection by clostridium 
difficile is associated with an unhealthy microbiome. If the unhealthy microbiome of 
the patient is replaced by a healthy microbiome using the technique of FMT (faecal 
microbiome transplant), then the clostridium difficile infection disappears, or at least 
is considerably ameliorated. On the basis of this evidence, it seems to me that we 
can accept the causal law:

An unhealthy microbiome causes clostridium difficile infections (*)

where the cause here is understood as a necessary, but not sufficient, condition for 
the effect. Moreover (*) is a causal law of just the kind which is most useful for 
medicine.
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The law (*) seems to me therefore a success for the microbiome research pro-
gramme, which consequently has something to its credit even though its attempts 
to explain obesity and some mental health conditions have been failures. However, 
Lynch et al. comment on the situation as follows (p. 16):

The success has been interpreted as evidence in favour of the whole microbi-
ome being causally efficacious in curing C. difficile. But does this treatment 
indicate specificity and proportionality?

This example seems to me to show that the criteria of specificity and proportional-
ity do not need to be satisfied to establish satisfactory causal laws in medicine. Of 
course these criteria might be useful heuristics for further research in the field. For 
example, if we could replace (*) by a more specific causal law, this might lead to a 
treatment which could be easier, cheaper, less invasive, etc. than FMT. However, 
such a development would not show that (*) is invalid, or that it is wrong to regard 
the whole microbiome as being causally efficacious.
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