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SUMMARY

The difficulty of diagnosing food sensitivity (by any laboratory test) which is not IgE mediated is well
known. The ALCAT Test was developed to fulfill this lack and is based on measuring the change in
volume and count of white blood cells between control and post incubated whole blood specimens with
food extract.  There are three blocks of work presented in this paper which correlates the predicted
result of the ALCAT Test with food challenge and elimination diets.

INTRODUCTION

A new test for food sensitivity based on the volume change in white cells following incubation with
food extract is reported. The paper presents 3 blocks of work which correlate the predictions of the
ALCAT Test with blind food challenges and elimination diet. There were a variety of clinical
conditions including irritable bowel syndrome, migraine, eczema, urticaria and arthralgia which were
included as target symptoms for the test.

The first study was a pilot study to obtain results which would enable the accuracy predicted by the
ALCAT Test. The second was a double blind study in irritable bowel syndrome in 22 patients that had
been thoroughly investigated for their condition and no cause found.

The third block of work presented are the results using the ALCAT Test in an allergy diagnostic
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The ALCAT Test® is based on the change that occurs in white blood cells when incubated with purified food and mould
extract. The test works utilizing a modified Coulter Counter linked to a computer programme which accurately measures
the size of cells and at the same time counts their number. Following incubation any change in size that occurs or
diminutions in numbers is recorded, and as a result of this the ALCAT Test predicts a non-reactivity below a 9% change
and positive reactivity above that figure.

The test was subjected to a double blind investigation in 80 patients suffering from a variety of conditions, migraine,
irritable bowel syndrome, asthma, and hyperactivity which might be food related. The test was assessed by choosing 3
negative, 3 positive foods and then randomly challenging patients with these, following a two week elimination diet.

As a result of this pilot study which showed the correlation of between 70% and 80%, the test has been used in a clinic for
some 14 months. Over 200 patients have been monitored  and the predictive value of the ALCAT Test assessed. The
assessment has been based on a two week elimination diet utilizing the non-reactive foods predicted by the ALCAT Test
and the outcome followed up for over a year in some cases.
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laboratory for a period of one year.  The results from these studies show clearly that ALCAT has a truly
predictable capacity for detecting food sensitivity and warrants further investigation.

MATERIALS & METHODS

1. The ALCAT Test

Citrated fresh blood is diluted with 1:5 buffer and 500 microlitres added to each freeze dried test extract
on nylon discs in Coulter type cuvettes. The solution is buffered as a physiological fluid to ph 7.4 with
sodium bicarbonate. Following 45 minutes incubation at 37 degrees centigrade with constant agitation
the cuvettes
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are incubated for a further 45 minutes at room temperature. The
red cells are then lysed by adding 16 ml of Isotone II
containing .5% alkalyse to each cuvette. The samples are then
put through a modified Coulter ZF counter every 30 seconds
with one control every 10 test cuvettes. A maximum of 100
substances can be tested but usually a battery of 50 foods is
used.

Having tested a number of healthy volunteers from the
University of Miami Football Team, the test determined the
percentage change in size of white blood cells in a healthy
control group and less than 9% was considered normal. A
variety of food sensitive patients were tested on an open basis
and it was considered that the percentage shift in size of greater
then 13% could be considered positive with the 9-13% range
being considered equivocal. Once this process  had been
established and tested for reproducibility, it was then necessary
to apply it in the field and assess its predictive value. The only
sure way of assessment would be to use a blind control
technique for food challenge in a variety of patients who were
supposedly food sensitive.

2. Study Designs

A. PILOT STUDY

The first study was designed to be as unbiased as possible
which is difficult with food challenges but nevertheless, we
believe by including a large number of patients and applying
careful statistical analysis and control, the effect would be a
true result.

The first study was double blind with respect to food
challenges in that those foods deemed by the test to be negative
or positive were randomly assigned to the challenge periods.
Selection and randomization was made by the technician who
performed the test after which he played no role in the study
and conversely the physician, research nurse and patients were
not involved in the selection process. There were 3 phases to
the study:- (fig. 2)

1. An elimination diet based on non-reactive foods for 2
weeks.

2. 6 separate food challenges each lasting a week (3 negative
and 3 positive).

3. A 6 week exclusion diet based on the ALCAT Test. (fig. 2)

STUDY SCHEME - BLOCK DIAGRAM
CLINICAL ASSESSMENT

ALCAT TEST

2 weeks ELIMINATION DIET

6 'week week' FOOD CHALLENGE

assessment complience check

6 weeks EXCLUSION DIET

complience checkassessment

CLINICAL ASSESSMENT

residual symptoms of no responceSymptoms

END OF STUDY 6 weeks treatment with
Nystatin

The results of this study would be based on the daily
collection of data on diary cards for each of the medical
conditions - perennial rhinitis, migraine, eczema, irritable
bowel syndrome, each had a different diary card. Should
the patient suffer from 2 conditions then 2 diary cards of
different types were provided. The patients were asked to
score on a daily basis not only their symptoms but also the
use of medication. The research nurse checked at the end of
each week to ensure the diary cards were completed.

DIARY CARDS:  The diary card analysis would be carried
out using a non parametric statistical analysis of variance
and residuals to be checked to ensure the validity of the
assumptions. The last 3 days of each challenge period was
summed and compared with the 3 day period during the last
week of elimination diet, reference to figure 2 shows that
patients were randomized to food challenge after 2 weeks
elimination.  Each patient consumed the challenge food
freely for 1 week and moved on to the next food the
following week. If a food caused adverse reactions it was
stopped and they waited until the following week to start
the next food.  After a period of 6 one week food
challenges the patients then completed a 6 week exclusion
diet based again on the negative foods predicted by
ALCAT. At the end of that time a clinical assessment was
made and the study finished.

Patients: Each patient for admission to the study must have
had established symptoms for at least 1 year and have been
fully investigated. The baseline being that each patient must
complain of at least 2 of the target symptoms on the diary
card before inclusion in the study.

B. IRRITABLE BOWEL STUDY

Patients:  22 patients were chosen all with at least a 3 year
history of irritable bowel syndrome which had been fully
investigated and no cause found. The same diary card
analysis was used on this occasion subjected to the Student
t test for each target symptom. Again the last 3 days of the
elimination diet was compared with 3 days of food
challenge. Foods again were randomly assigned positive or
negative and each patient consumed 3 positive foods and 3
negative foods during the challenge period.

C. OPEN ASSESSMENT DURING ONE YEAR
The same target symptoms were used for each medical
condition, patients were clinically assessed based on these
at 1 month, 3 months, 6 months and 1 year. (Table 1) shows
the

Table 1 - Analysis Method

ALCAT TEST   1989/90
TOTAL = 179

Males = 56 { age range:  3 - 78 years }
Females = 123  { age range:  4 - 72 years }

Male Female TOTAL
Irritable Bowel Syndrome   21     64    85
Eczema / Urticaria   14     12    26
Migraine    2     16    18
Airways (Rhinitis/Asthma)   10      7    17
Arthralgia    3      8    11
Odds & End    6     16    22

TOTAL:   56     123    179
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target symptoms used for each clinical condition. In addition a
number of other patients were screened who did not qualify for
any of these categories, these are described separately in the
results section.

RESULTS

A. PILOT STUDY

Using a non-parametric analysis of variance and assessing the
residuals to ensure the validity of our assumptions we
compared the last three days of elimination diet with the last
three days of the food challenge. The results were pooled and
are described in Table 2.

MEAN 3 DAY SYMPTOM SCORE BY ALCAT
CLASS OF CHALLENGE FOOD

ALCATn Mean S.D. Median Inter-quartile
Range

Negative 115 0.35 0.42 0.2 0 - 0.5
(1 - 9%)
Borderline 9 0.21 0.45 0 0 - 0.3
(10 - 12%)
Moderate 51 0.49 0.61 0.3 0.04 - 0.7
(13 - 17%)
Marked 52 0.44 0.51 0.3 0.1 - 0.5
( > 18%)

Table 2

It will be seen from this table that 115 negative challenges and
51 moderate and 52 marked positive challenges were analyzed
and both the mean and the standard deviation fall within the
interquartile range making them statistically significant.
However, the borderline is outside the interquartile range and is
not significant. Therefore a total of 228 food challenges where
the ALCAT deemed as negative or positive result were of
statistical significance. The results from this analysis were also
interesting in that of ten patients stopping the challenge early
because of adverse reactions, nine were on positive foods and
one on negative foods. Furthermore, it was statistically
significant that during the challenge periods more medication
was used than during the elimination period or negative
challenge  periods.

Making a global assessment of the diary cards on the
completion  of this study there were clear cut results for 143
challenges, 57 true positives with 18 false positives and 47 true
negatives with 21 false negatives.  These did not appear to be
associated with any particular food challenge. Thus it was felt
from this initial study that one could draw the following
conclusions.  The ALCAT Test worked in a clinical situation
predicting a dietary programme which benefitted a range of
patients suffering from a number of clinical conditions.
Secondly, the ALCAT negative and positive predictions
correlates with the subsequent food challenge and is
statistically significant using non parametric statistical
methods. Third, by clinical assessment the ALCAT simplifies
for the physician the process of designing
elimination/exclusion diets and challenges. It was felt therefore
that the test warranted further investigation in a number of
clinical conditions where food intolerance was suspected.

B. IRRITABLE BOWEL STUDY

There were 22 patients in this group, 6 male and 16 female
with an age range of 15-72 years.  Again diary card
analysis was used but on this occasion subjected to a
Student t test taking the last 3 challenge days versus the last
3 days of a 2 week elimination diet.  The number of food
challenges was 62 and again reference to Table 3 shows a
number of false positive and false negative on diary card
analysis. However, reference to Table 4 shows a clear cut
result of individual symptom scores for this group. To
achieve a statistically significant level of P<.05 it was
necessary for symptom scores to become worse during the
challenge period by a score of at least 2.1. As can be seen
from the results this was achieved in all target symptoms
measured. The study was then continued for twelve months
using diet alone and success was maintained throughout
this period.

Total 62 - Predicted by Alcat Negative or Positive

Positive 36 26 Positive
confirmed

10 non-
confirmed

Negative 26 21 Negative
confirmed

5 non-confirmed

Table 3 - Food Challenges

C. RESULTS FROM THE ALLERGY DIAGNOSTIC
LABORATORY

The result during the following year using the ALCAT Test
on patient attending the Allergy Clinics are reported. This
was an open assessment, based on 179 cases, 123 females
and 56 males, reference to Table 5 shows the distribution
by clinical assessment based on each set of target
symptoms was made at one month, three months, six and
twelve months observation periods.

SYMPTOM CHANGE ON A DAILY DIARY CARD
ANALYSIS / POSITIVE FOOD CHALLENGE -
ELIMINATION DIET SCORE

SYMPTOM
Degrees of

Freedom (A) (B)

Tiredness 17 3.6

Bloating 17 2.8

Number of motions 16 3.8

Abdominal Pain 17 4.1

Headache 17 3.3

Nausea 17 2.3

(A) - Not all patients had all symptoms.
(B) - Observed difference of symptoms score between control and food
challenge periods.
A difference greater than 2.1 gives p<0.05, therefore all the differences
in symptom scores were significant.
Table 4
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ALCAT STUDY - OVERALL RESULTS

112

83

73

58

41

29 12

Clinical Assessment

Blood Taken

29 Patients not suitable

10 Patients no further action taken

15 Patients non-compliance

17 Dropped out some food challenges

Seen by Dietician

Enter 6 Week Food Challenge

Completed 14 Week ALCAT Study

Success Failure

Table 5
IRRITABLE BOWEL SYNDROME

It will be noted from Figure 3 that measuring the target
symptoms, there was an initial success rate of 70 percent with
15 failures, this was maintained at 3 months but gradually the
number of patients reaching 12 months fell until 49 completed
12 months again with 15 failures. It should be stressed that
these patients were treated by diet alone and no other
treatments.
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ALCAT RESULTS 1989/90
Irritable Bowel Syndrome (IBS)  N=85

TARGET SYMPTOMS:  Bloating, Wind, Abdominal Pain, Loose Motions, 
   Tiredness

Females = 64 Age Range = 10 - 79 Mean = 47
Males     = 21 Age Range = 23 - 63 Mean = 36

SUCCESS

FAILURE

N=49N=70N=70N=85N=85

Figure 3

ECZEMA AND URTICARIA

The next figure (Figure 4) demonstrates the results in eczema
and urticaria totalling 26 patients, 9 urticaria and 17 eczema.
Initially the results look to be excellent with 15 successfully
treated eczema patients scored by target symptom improvement
with only 2 failures, but gradually over the 12 month period
more failures emerge and at
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ALCAT RESULTS 1989/90
ECZEMA (N=17)  -  URTICARIA (N=9)

TARGET SYMPTOMS: Light Gray  - Redness, Irritation, Scalling,Escoriation, Bleeding
  Dark Gray   -  Flare, Wheel, Irritation

Females = 12 Age Range = 14 - 50  Mean = 36
Males     = 14 Age Range = 3 - 78    Mean = 28

SUCCESS

FAILURE

Figure 4

12 months the success rate was about 50%. The urticaria
patients on the other hand showed only 1 failure out of the
9 and a maintained success rate at 12 months. Two of these
patients resolved completely, but it should be remembered
that this condition can be a self limiting illness.

MIGRAINE

The next figure (Figure 5) demonstrating the results in
migraine shows an excellent result after the initial failure of
4 out of the 18 patients. During the following 12 months,
improvement was maintained, measured by scoring all 4
target symptoms. lnterestingly, several of the patients
observed that although an aura developed, there was a
failure of the full blown syndrome to develop with
headache, nausea, and vomiting.
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MIGRAINE  (N=18)

TARGET SYMPTOMS:  Aura, Headache (unilateral), Nausea, Vomiting

Females = 16 Age Range = 21 - 65 Mean = 45
Males     =   2 Age Range = 29 - 36 Mean = 33

SUCCESS

FAILURE

N=10N=13N=13N=14N=18

Figure 5
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AIRWAYS DISEASE

Reference to (figure 6) for airways, asthma and rhinitis
totalling 17 patients is less encouraging than the previous sets
of results, but in a way is not surprising considering inhalant
allergens play a major role in these conditions. Nevertheless, it
is interesting to note that 4 patients have continued to be well
maintained on diet alone with occasional use of concomitant
treatment which is recognized by them to be more successful
since dietary manipulation was used in addition. However, one
should take note of these figures as there appears to certainly
be a group of patients who are not food sensitive in any way.
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ALCAT RESULTS 1989/90
AIRWAYS - Asthma and Rhinitis  (N=17)

TARGET SYMPTOMS:  Sneezing, Running, Blocking, Headache, Cough,
   Wheezing

Females = 7   Age Range = 18 - 67 Mean = 59.7
Males     = 10 Age Range = 11 - 48 Mean = 28.9

SUCCESS

FAILURE

N=4N=6N=6N=12N=17

Figure 6
ARTHRALGIA
The last major group (Figure 7) that we considered are
extremely interesting. They are those that suffer from arthralgia
i.e. pain in the joints with stiffness but have a completely
negative biochemistry and
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ALCAT RESULTS 1989/90
ARTHRALGIA (N=11)

TARGET SYMPTOMS:  Pain, Stiffness

Females = 8   Age Range = 3 - 65   Mean = 41
Males     = 2   Age Range = 33 - 62 Mean = 43.6

SUCCESS

FAILURE

N=6N=9N=9N=10N=11

ESR and serologically are not suffering from rheumatoid
arthritis. The syndrome is commonly present and worse in
the morning.

This group did exceptionally well with 1 failure initially
and the rest showing success over the twelve month period.
Of the Initial 10 patients, 6 have maintained their
improvement and of the six, in three, the condition has
resolved completely. Furthermore, it is interesting to note
in this group that a small number of foods have been
identified as causative agents and eliminated where as in
the irritable bowel group and migraine there are often large
number of foods incriminated.

ODDS and ENDS

Lastly there are a group of patients labelled "odds and
ends" (table 6) and attention should be called to some of
these groups. The most interesting is the hyperactivity
group, all males aged 4 - 10 years. Out of six, five have
maintained a remarkable improvement after six months.
The mothers report quite marked results from incidental
food challenge positive but the change appears to be short
lived and over the several months observed hyperactivity
has been reduced greatly by dietary manipulation. The
other group, fatigue syndrome, all females aged 2 - 45 also
showed improvement by the use of an elimination diet. It is
the view of many physicians interested in food

ALCAT RESULTS 1989/90
ODDS and ENDS (N=22)

Condition Sex Age(s) Success Failure

Bulaemia F 18 !

Crohns F 27 !

Multiple
allergy

F 30-50 ! !!!
!

Hyper-
activity

M 4-10 !!!!
!

!

Fatigue
syndrome

F 20-45 !!!! !!

Multiple
sclerosis

F 28-41 !!

Anaphylaxis F 56 !

Table 6 - At 6/12
sensitivity  that it is possible with skill and knowledge to
determine the commonest foods causing the illnesses so far
presented  and certainly the four commonest foods detected
by ALCAT in (table 7) would support this view. In 169
patients challenged more than 10 patients showed a positive
result to potato, yeast, milk and wheat. These would often
be eliminated in many of the conditions presented as would
the second group of foods with perhaps the exception of
sugar and peas.
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POSITIVE CHALLENGES DETERMINED BY
ALCAT TEST 1989/90

N=169

> 10 PATIENTS Potato (13) Yeast (12)
Milk (12) Wheat (11)

5-10 PATIENTS
Beef (8) Rice (8)
Chocolate (6) Orange (8)
Onion (5) Sugar (6)
Cheese (8) Coffee (5)
Mushroom (5) Pea (6)
Tomato (5)

Table 7

However, reference to (table 8) is perhaps where ALCAT
comes into its own and that is identification of unusual foods
some of them included in elimination diets and several often
included on oligoallergic diets, carrot, celery, oats and barley,
would normally not be thought of as major problems but here a
definite effect from food challenge  and prediction with
ALCAT means that these foods have been incriminated making
their elimination important.

LESSER FOOD CHALLENGES DETERMINED BY
ALCAT TEST 1989/90

7 PATIENT CHALLENGES
Almond (4) Egg (3)
Banana (4) Spinach (3)
Pork (4) Lettuce (3)
Safflower (3) Rye (3)
Carrot (2) Apple (2)
Celery (2) Chicken (2)

1 CHALLENGE POSITIVE
Trout Beans Oats
Parsley Garlic Barley
Grapefruit Peanut Broccoli

Table 8

To summarize all the results, it is possible to state that the
ALCAT Test does predict foods which are reactive and non
reactive and this has been statistically proven. The proof has
been found in a number of clinical conditions often thought as
related to food sensitivity. Furthermore, a consequent challenge
with that food has produced an adverse affect, or in the case of
negative foods has failed to do so. The foods identified are
highly variable, the commonest foods seen in patients suffering
from sensitivity syndromes are also those determined by
ALCAT, but the plus point of the test seems to be its ability to
identify unusual foods that would not commonly be eliminated
by the physician.

DISCUSSION

There are a range of mechanisms both immunological and toxic
which are known to affect cells in-vivo and in-vitro.1, 2

The mechanism by which ALCAT detected the change in
volume is objective and definite but the mechanism by which it

occurs is unknown. It is important that further research is
carried out to determine what these changes are involved. It
is highly likely that this empirical test confirmed as
accurate and applicable by sound statistical methods is
demonstrating a final common pathway from a variety of
mechanisms which produce cellular changes in-vitro.3

It will be important to continue to correlate and confirm the
in-vivo results in a variety of clinical syndromes and also in
those already identified to look at other factors involved in
production of symptom complexes.

The ALCAT Test is easy to perform by technicians with a
minimal amount of skill and is reproducible4  and does not
vary with an individual with time5.

It is therefore, our view that this test has a valuable part to
play in the armamentarium of the physician concerned with
food sensitivity but does not in any way replace a careful
clinical assessment. It is interesting that the inhalant versus
food or the inhalant plus food affect in the airways patient
will only be determined by a careful clinical assessment.
Furthermore, it is important that other tests that are
complimentary to ALCAT and measure immunological
change such as RAST/lgE and mediator measurements6 are
used in unison to attempt an accurate profile of the
syndrome concerned. It is likely that this will also
determine the treatment given and enable insight into the
mechanisms concerned with food sensitivity.

It is known that lectins and other natural products may be
actively cytotoxic7 and immunological mechanisms exist
for cellular change8 and often none of these can be found
and that an auto-cytotoxic affect can be demonstrated
without previous priming with antigen or antibody, it is
only by the use of a number of tests that these mechanisms
will be finally resolved.
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