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Introduction and background 

Crohn’s Disease (CD) is a debilitating and serious inflammatory bowel 

disease (IBD) of unknown cause. CD has a prevalence of approximately 1 in 

1000 people in the UK, and there is some data to suggest that this figure is 

increasing [1]. Although the disease often responds to medical and surgical 

treatment, there is no definitive cure. CD represents an important clinical 

challenge to healthcare professionals and is estimated to cost the NHS 

between £200 and £320 million pounds per year. If social and economic costs 

are included the total cost to the nation could be in excess of £600 million per 

year [2]. 

 

There is no agreement as to the aetiology of CD (the initiating cause of the 

disease and the process by which it develops) and several environmental, 

infective and genetic components to the development of the disease have 

been suggested over the years. Most experts believe that the development of 

CD is due to a combination of factors including: 

• Genetic predisposition (including the recently described association with 

the gene NOD2/CARD15) 

• Environmental factors (which may include micro-organisms, dietary 

factors, common chemicals, cigarette smoke or a combination of these) 

 

In recent years several advances have been made in this area, especially in  

regard to genetics, with several susceptibility genes (genes that increase the 

likelihood of developing the disease) being identified [3]. However, the 

suggestions made in terms of environmental or infective causes have been 

more controversial and have not found acceptance, for example the 

suggested link with the measles virus and MMR vaccine [4]. The only 

environmental factor that is definitely associated with CD is smoking, in that 

smokers are more likely to develop the disease and CD patients who smoke 

are likely to have a poorer clinical course than those who do not [5]. 
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The evidence for the association between MAP and CD is less clear-cut. 

Professor Hermon-Taylor and colleagues from St George’s Medical School [6-

10] have brought the possibility of the bacterium Mycobacterium 

paratuberculosis (MAP) being the cause of CD to the attention of the 

healthcare and community press, as well as patients. The debate over the 

validity and implications of this work has continued for some time now and is a 

cause of concern for patients, healthcare professionals and public health 

bodies alike. Several reports into the likelihood of an association between 

MAP and CD have already been completed [2, 11, 12] and the issue has been 

debated in the House of Lords [13], but all these have failed to agree any firm 

conclusion other than that the case is unproven. 

 

It is important to note that if the link between MAP and CD is conclusively 

established there will be a significant public health implication as MAP has 

been found to enter the human food chain [14-18]. 

 

The National Association for Colitis and Crohn’s Disease (NACC), the UK -

based patient organisation and charity, formed an expert review group in 2002 

to consider the available evidence and report back to the Trustees on the 

following points: 

 

1. To review the currently published evidence for a link between MAP and 

Crohn’s. 

2. To consider the likelihood of MAP being a cause of Crohn’s disease based 

on current knowledge. 

3. To consider what research could be undertaken to answer the question of 

the relationship of MAP and Crohn’s definitively. 

The current evidence 

MAP is an aerobic, non-spore forming, non-motile bacillus (bacterium) that is 

commonly found in the environment. It has been found in cattle and other 

domestic animals, as well as in wild animals such as rabbits and deer. MAP is 
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excreted in large numbers in the faeces of animals infected with the disease 

and it is also found in the milk of infected animals. In a study of samples taken 

from milk processing plants MAP has been recently found in approximately 

1.8% of pasteurised and 1.6% of unpasteurised samples [19], figures which 

are similar to those found previously [14-18]. It has been postulated that MAP 

from the faeces of infected animals will enter the water supply and that it may 

be present on salad crops, although there is no firm evidence as yet for this. 

[20]. 

 

On the basis of the collected evidence, the review group does not doubt 
that MAP (both alive and dead) is present in the human diet and is 
available, via foodstuffs and milk, for human consumption. 
 

The UK authorities have already introduced some measures to alter the 

pasteurisation process and to reduce the presence of MAP in the food chain 

as a precautionary measure. The effectiveness of these measures has yet to 

be seen and the impact on public health needs to be assessed. However, 

these initiatives are to be welcomed. 

 

While it is accepted that MAP enters the food chain, the presence of MAP in 

the human diet does not prove any causative link between MAP and the 

development of CD. It is therefore necessary to review how the investigation 

into this putative association came into being. The suggested link between 

MAP and CD has arisen for two main reasons.  

• First, MAP infection is already known to cause Johne’s disease, a Crohn’s-

like disease in cattle, which has some pathological similarities to the bowel 

lesions found in CD.  

• Secondly, several groups of investigators world-wide have found DNA 

evidence for MAP infection in samples taken from bowel segments of 

patients with CD. 
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MAP and Johne’s disease 
Johne’s disease is endemic in cattle across Europe and the association 

between MAP and Johne’s disease has been known since 1895 [2]. Infection 

between animals is via the faeces and milk and there is often a long 

incubation period before symptoms develop.  A comparison between the 

clinical and pathological features of CD and Johne’s disease is shown in 

Appendix 1. 

 

The link between MAP and CD 
The similarity between CD and Johne’s disease was first noted by Dalziel in 

1913 [21], but only became seriously investigated after the report by Chiodini 

et al of successful culture of MAP from two patients with CD [22].  More 

recently, Hermon-Taylor and colleagues have used a technique called IS900 

PCR (polymerase chain reaction) to detect MAP DNA in tissue samples from 

CD patients. Several other laboratories world-wide have found similar results 

when looking for MAP in the bowel of CD patients using a variety of different 

methods. In the view of the review group the most notable is a recent, well 

conducted, study from Ireland  that used a laser capture technique to detect 

MAP DNA in granulomas from a proportion CD patients [23]. This paper 

concludes ‘…that the detection of MAP DNA within granulomas might 

suggest an infectious aetiology in a subset of patients; alternatively, a 

transmissible agent may not be involved, but MAP DNA may influence 

pathogenesis by modifying the local cytokine responses.’  
 

The variability of the results of the analysis of tissue samples from different 

centres is still unexplained, with a wide range in the proportion of patients 

found to have the MAP. We do not know whether the MAP in these Crohn’s 

patients was present in the bowel before the disease began and, if so, 

whether it caused the CD, or whether having CD makes the bowel more likely 

to accumulate MAP after the disease has developed. If the latter is correct, we 

also do not know whether the presence of MAP in the bowel has a deleterious 

effect on the course of the disease. 
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In the majority of controlled studies MAP DNA is also found (at a lower level) 

in control patients. This reinforces the suggestion that other factors as well as 

MAP infection (if it is causative) must be involved in the development of CD.   

 

It is apparent that if MAP infection does contribute to the causation of 
CD, then it is not acting as a conventional infective agent. 
 

Several other bacteria have been (or are being) investigated as being involved 

in the aetiology of CD. These include Klebsiella spp., Chlamydia spp., 

Eubacterium spp, Peptostreptococcus spp, Bacteroides fragilis, Enterococcus 

faecalis, Escherichia coli, Campylobacter jejuni, Campylo-bacter faecalis, 

Listeria monocytogenes, Brucella abortus, Yersinia pseudotuberculosis, and 

Yersinia enterocolitica. Even assuming that there is an infective component to 

CD, it cannot be discounted that at least one or more other bacteria could be 

involved. Moreover it is unclear whether the presence of bacteria within 

Crohn’s disease tissue is part of the causation of the disease or merely a 

consequence of the disease. 

 

The review group accepts that MAP is present in the bowel of a 
proportion of patients with CD and also a (lower) proportion of controls 
[8, 23-36]. The significance of this is unknown and further studies are 
required to resolve the issue. 
 
MAP in the food chain 
There is good evidence to show that MAP can be present in both pasteurised 

and unpasteurised milk [14, 16]. Indeed, recent figures produced by the 

Department for Environment, Food and Rural Affairs (DEFRA) show that, 

paradoxically, in one study that tested 814 samples of milk from 258 dairies 

(244 samples of raw milk, 567 samples of pasteurised and 3 of UHT milk) 

more pasteurised milk samples (10, 1.8%) were contaminated with MAP than 

unpasteurised milk samples (4, 1.6%). [19]. 
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The review group noted that the Food Standards Agency (FSA) and DEFRA 

are already implementing guidance to farmers and milk producers with regard 

to eliminating MAP from milk supplies. As well as milk, there is also concern 

that MAP may be present in the water supply and contaminating food crops, 

but the evidence for this is much weaker, and a recent large study did not find 

MAP in the water supply [37].  

 

Farmers, abattoir staff and veterinary surgeons would be expected to be more 

exposed to MAP day-to-day, but instead show a reduced incidence of CD 

[38]. The reason for this is unknown, but it may indicate that they have 

developed a ‘tolerance’ for MAP that reduces their risk of developing CD or it 

may indicate the association between MAP and CD is not causative 

 

Alternatively it is conceivable that environmental contamination with bacteria 

such as MAP might actually be beneficial by inducing immune tolerance.  

There is evidence that Crohn’s patients are more likely to have had a clean 

environment in childhood [39]. 

 

In general mycobacterial disease is poorly understood. We do know that in 

other mycobacterial diseases steroid therapy and the newer tumour necrosis 

factor (TNF alpha) inhibitors (infliximab) lead to an increase in the numbers of 

bacteria and worsening of the disease. This effect is not seen in CD. On the 
basis of this, the review group concluded that, if MAP is involved in the 
aetiology of CD, it is not acting as a conventional infective agent. 
 

In addition, therapy for CD with anti-mycobacterial drugs has had, at best, 

equivocal results. The review group agree with the conclusions of the 

European Commission report, which states ‘..there is a small sub-group of 

people with Crohn's disease who do show clinical improvement, which is 

occasionally dramatic, in response to treatment with conventional anti-

tuberculous chemotherapy. With few exceptions, however, clinical 

improvement is not lasting and complete cure has not been achieved’ [40].  It 



Report of the NACC Expert Review Group into the evidence linking MAP 
and Crohn’s Disease (December 2003)  

 10

is important to note that conventional anti-tuberculosis therapy is not effective 

against MAP. A clinical trial currently being undertaken in Australia will clarify 

the proportion of CD patients who respond well to anti-MAP drugs and the 

duration of the improvement. 

 
The review group agreed that the hypothesis that CD has distinct clinical sub-

groups is likely to be correct. If MAP is causative, it is likely to be causative to 

only one subset of the disease and perhaps only to one genetic sub-type. The 

epidemiological data are not strong enough to prove or disprove this idea, but 

the review group considered that this would be a sensible focus for further 

research.  

 

Taking all of the evidence into consideration, the review group is of the 
opinion that currently a causative association between MAP and CD is 
unproven. 
 

Conclusions and recommendations for further research 

1. On the basis of the current evidence the review group concluded that a 

causative association between MAP and CD is unproven. 

2. If MAP is involved in the aetiology of CD it is not acting as a conventional 

infective agent.  

3. MAP is however present in the bowel of a proportion of patients with CD 

and also a lower proportion of controls. Whether this is a cause or a 

consequence of the disease process has yet to be established. Other 

bacteria are also present in increased numbers in Crohn’s disease tissue. 

4. The review group notes with approval that the Food Standards Agency 

and DEFRA are already implementing guidance directed towards the 

elimination of MAP from milk supplies and have funded research to 

investigate the possibility of links between CD and water supply. 

5. It is obviously of great importance to ascertain the aetiology and 

pathogenesis of Crohn’s disease and this information is vital in potentially 
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reducing the risk of developing the disease, its treatment and possible 

cure. While the hypothesis linking MAP and CD has appropriately received 

attention, this should not be to the detriment of other equally possible 

hypotheses.  

6. There is not a single definitive study that could be done to prove this 

hypothesis one way or the other.  Evidence needs to be considered from 

several areas of research: examination of tissue samples, epidemiology 

and therapeutic trials. At present the only area that has been established 

to the point where the review group feels that perhaps further research is 

not needed is the presence of DNA in granulomas.  

7. The review group believes that the hypothesis that CD is a collection of 

different conditions with differing aetiologies, either genetic or 

environmental, is likely to be correct. If MAP is causative, it could be 

causative to only one subset of the disease and perhaps only to one 

genetic sub-type.  The review group considered that this would be a fruitful 

direction for further research. 

8. It is recommended that well designed epidemiology studies be performed 

and that, clinical and genetic sub-sets, data relating to the NOD2, disease 

location, disease type (i.e. Behcet’s type, arthopathies, extra-intestinal 

etc), date of diagnosis and smoking status should be included in the study. 

9. Key evidence that could support a causative association between MAP 

and CD would be lifelong or very prolonged remission in substantial 

numbers of patients following a course of antibiotic therapy targeted at 

MAP, preferably given in the context of a double-blind controlled trial. Such 

trial is under way in Australia and will hopefully report results in early 2005. 
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Executive summary 

1. Crohn’s disease (CD) is a debilitating and serious bowel condition that is 

increasing in incidence. Although the disease often responds to surgical 

and medical treatment, there is no definitive cure. 

2. There is no agreement as to the cause of CD and several hypotheses 

have been put forward over the years. Most experts believe that a 

combination of genetic factors, including the recently described association 

with the gene NOD2/CARD15, and environmental factors contribute to the 

cause of the disease. 

3. Recent evidence for an association with the bacterium Mycobacterium 

paratuberculosis (MAP) has both raised concerns and caused controversy. 

Doctors are divided as to whether MAP causes CD and several reports 

into this area have given equivocal answers.  

4. To clarify this situation, in 2002, the National Association for Colitis and 

Crohn’s Disease (NACC) instituted an expert review group to evaluate the 

available evidence and give recommendations for future research. The 

review group’s conclusions and recommendations are summarised below: 

5. There is compelling evidence to show that MAP, both alive and dead, is 

present in human foods. The evidence for this is strongest in milk supplies. 

6. DNA from MAP can be found in the bowel tissue of a proportion of patients 

with CD. However, it is also found in lesser quantities in the bowel tissue of 

some people who do not have the disease. The significance of this in 

terms of the cause of CD is unknown. 

7. Having reviewed the available evidence, it is concluded that the case for 

MAP being involved in the causation of CD is so far unproven. 

8. Whilst the link between MAP and CD is unproven, the review group 

welcome the precautionary measures undertaken by the Department for 

Environment, Food and Agriculture and the Food Standards Agency to 

reduce the incidence of MAP in the food chain. 
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9. There is enough evidence to conclude that CD is not a conventionally 

infectious disease and that, if there is a microbial component to the 

causation of the disease, this is not acting as a conventional pathogen. 

10. As the case for MAP to be causative in CD is not proven, the review group 

recommends that further research into the area should include studies that 

will identify which sub-sets of CD patients, if any, appear to have MAP as a 

primary cause of their disease. To achieve this aim, clinical and genetic 

sub-sets of CD patients should be included in future studies. 

11. The review group recommends that well designed epidemiology studies be 

performed which include data on the sub-types of CD. 

12. Clearer evidence for the role of MAP in Crohn’s disease should become 

available with the completion of the randomised controlled trial of anti-MAP 

therapy that is under way in Australia. 
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Appendix 

Clinical features of Crohn’s disease and Johne’s disease 

 CD Johne’s disease 

Preclinical   

– Signs and Symptoms Unknown Decreased milk yield 

– Incubation period Unknown > 6 months 

Clinical stage   

– symptoms at presentation Chronic diarrhoea 

Abdominal pain 

Weight loss 

Chronic diarrhoea 

Dull coat 

Weight loss 

Decreased milk yield 

GI symptoms   

– diarrhoea  Chronic Chronic 

– blood on the stool Rare Rare 

– vomiting Rare No 

– abdominal pain Yes Unknown 

– bowel obstruction Yes No 

– fistulae Yes No 

Extra-intestinal   

– polyarthritis/arthropathy Yes No 

– uveitis Yes No 

– skin lesions  Yes No 

– amyloidosis Yes No 

– hepatic granulomatosis  Yes Yes 

– renal involvement Yes No 

Clinical course Relapsing/remitting Relapsing/remitting 
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Pathological features of Crohn’s disease and Johne’s disease 

 CD Johne’s disease 

Lesion location   

oesophagus and oral cavity Yes No 

ileum and colon Yes Yes (ileum and 

jejunum are initial 

and most frequent 

locations) 

mesenteric lymph nodes Yes Yes 

rectum, anus Yes (not always) In advanced disease 

segmental Yes Yes 

 

Macroscopic Features 

  

macroscopic appearance Oedema of bowel 

wall 

Thickened bowel wall

parietal oedema Yes Yes 

stenosis Yes Rare 

perforation Yes Rare 

fistula Yes No 

pseudopolyps Yes No 

mucosal aspect ‘Cobble stone’ Corrugated (not 

always in sheep) 

Microscopic appearance   

transmural involvement Yes Yes 

fibrosis Yes No 

lymphoid aggregates Yes Yes 

granuloma Yes (50–70%) Yes 

caseation No Usually not 

fissures Yes No 

visible acid fast bacilli No Yes 

 


