


NEW DIET FOR COELIAC DISEASE

a puree are added. The diet is alternated
with three days of only raw food and three
days with added cooked foods with a transition
day between. Honey is given almost from the
start, and as soon as nutmilk is given 'enervyte,
a wheat germ concentrate containing the vitamin B
complex, is added. Later further additions are made
such as cream cheese, stewed fruit, rusks, wholemeal
bread with a little butter, potatoes, macaroni, egg
(once a week), and a little meat twice a week. Each
addition is made separately-at first in small and
then in gradually increasing quantities-the effect on
the stools, appetite, and general condition being
the guide. Finally the number of raw days' is
reduced to one or two a week.

It will be seen that to start with the diet consists
only of soluble proteins, carbohydrates, and salts.
The early addition of nutcream increases the calorie
intake by adding fat and protein. Until this stage
has been reached the calorie intake is deficient, as
also is the protein. In the final stages of the diet
the calorie and protein intake is adequate, but the
calcium is lower than in the average diet. The
vitamin D content is also low, and in the usual
absence of adequate sunlight regular exposure to
ultra-violet light is needed.
Nineteen cases were treated initially with this diet,

and the records of their gain in height and weight
compared with the expected gains are shown in
Figs. 1-19. After a stay in hospital on the diet,
varying between three months and two years, the
children were sent home or to a suitable convalescent
home. The length of stay varied owing to a variety
of reasons. In general, each child was sent home
when fully established on the diet, but because of
the war some children could not be found suitable
homes and their stay was prolonged. In other cases
intercurrent infections caused setbacks. Many cases
returned for a further period of treatment, usually
because of failure to maintain the diet at home.

Results of Treatment
The result of the treatment can be divided into

three phases: (1) imnediate, the first few weeks;
(2) intermediate, the succeeding months in hospital;
(3) late, the fate of the children on leaving hospital.

Progress was regarded as good only if the rates
of increase of height and weight equalled those
expected for the age.

Immediate Phase. In the first few weeks there
was in all cases a considerable loss of weight of
between 2 and 2j lb., with a reduction of girth and
a marked improvement in the stools. The general
condition of the child sometimes deteriorated, and
gave rise to some anxiety in a few cases which were
in a poor condition to start with. The rapid loss of

weight appeared to be due to two factors, the partial
starvation and the decrease in the large mass of
fermenting intestinal contents, as shown by the
stools changing from pale, loose, and bulky, to
dark brown, firm, and small. It was considered
that much of the immediate improvement was due
to the relief of the distension.

Intermediate Phase. A feature of this phase was
a marked fall in plasma protein levels-to 4°O or
less, often with oedema. This occurred in nine cases,
and in most of them necessitated plasma trans-
fusion. The haemoglobin at the beginning of
treatment was under 80°0 in all but three cases.
Under treatment it fell further in four cases and
subsequently rose again, but in only ten did it finally
exceed 8000. No case of severe anaemia or megalo-
cytic anaemia occurred.

Late Phase. This phase, at home, was, as was
to be expected, often not so successful as in hospital,
particularly as in the last years of the war and the
first post-war years when this part of the work was
being done special diets were difficult to obtain and
were expensive. Relapses occurred, sometimes with
oedema or low plasma protein levels. Slight clinical
rickets was observed once in this phase and one
other patient had a raised plasma phosphatase level.

TABnI 1
RESULTs OF BIRCHER-BENNER DET

Intermediate
Phase Late Phase Figs.

Good .. 12 Good, no relapse .. 7 1-7

Relapsed, diet modified, good 2 8-9

Relapsed, changed to new
diet, good .. .. .. 2 10-11
Relapsed, died .. .. 1 12

Poor .. 7 Good, picked up at home.. 2 13-14
Relapsed, diet modifiled,good 2 15-16

Relapsed, changed to new
diet, good .. .. .. 2 17-18

Died.. .. .. .. 1 19

SUMMARY OF FiNAL RESULTS
Good progress on original diet .. .. .. 9
Good progress after modification of diet by increase

of protein .. . .. .. .. 4
Good progress after change to new diet .. .. 4
Died . .. . .. . . .. 2

A survey of these cases showed the following
advantages and disadvantages of the Bircher-Benner
diet.

5

copyright.
 on 19 A

pril 2019 by guest. P
rotected by

http://adc.bm
j.com

/
A

rch D
is C

hild: first published as 10.1136/adc.26.125.4 on 1 F
ebruary 1951. D

ow
nloaded from

 



Weiqht
_________Expected weiqht
.......e.. Heiqht
0oooooeoo- Expected heiqht

Period in hospital

DR-REM On Bircher-Benner diet

______ On Fanconi-Dillistone diec

Chanqe-over to full diet .
The standard height and wleight charts are

compiled from the follow-ing sources
1) Meredith. H V. (1935). Univ. Iowa Stud. Chi.'

U4elf.. I 1. No0. '.
12) Boynton. B. (1936). Lniv.Inz,ba Stud. Ch:i;

Uelf.. 12. No. 4.
(33) O'Brien. R.. Girshick. M A. and Hunt. E. E,

(1Q41). L .S. 4eric. Dept. Afiscellaneou
Pabl. 366.
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FIG. 1.
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Age in years
FIG. Age in years

FIG. S.

Aqe in years
FIG. 9.
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ARCHIVES OF DISEASE IN CHILDHOOD

Advantages. Control of the distension and of
the fermenting and loose stools is rapid and certain.
This in turn improves the temper and well-being
of the patient. The stools become chemically
normal. The diet provides an easily assimilable
supply of fat, carbohydrate, and protein.

Disadvantages. Initial semi-starvation is too
prolonged, leading to an unnecessary degree of
collapse. The introduction of protein is too slow,
leading to low plasma protein levels and oedema
and in three cases delaying growth; the addition
of animal protein is followed by a marked improve-
ment. In fairness it must be admitted that if the
child really eats all the diet the mixture of vegetable
proteins and the small allowance of animal proteins
is, in fact, sufficient in most cases for normal
growth. The supply of vitamin D is inadequate.
The diet is complicated, difficult to prepare, and

expensive, and many children tire of its large bulk.

The New Diet
As the disadvantages of the Bircher-Benner diet

became obvious, a modified diet similar to that used
by Professor Fanconi (1937-38) was evolved
(Appendix 2). This diet is divided into four stages,
the first two being given wholly in hospital.
The duration of stage I is not longer than six to

ten days and may be called a 'starvation ' phase,
providing only 920 calories as against an average
of roughly 1,200 calories for an infant of 1 to 2 years
of age. It leads to clearing the bowel of its unhealthy
contents. Usually a distinct improvement in the
temperament of the child and a reduction of
abdominal distension is noticeable.

Stage II is maintained roughly for a period of
two weeks. Appetite usually improves, and the
stools become fewer, less bulky, better coloured,
and much less offensive.

Stage Ill begins in hospital and is continued at
home, and may need to be maintained for six to
nine months.
The transition to stage IV and onwards to a

normal diet is by gradual experimental additions,
guided by the tolerance shown by the child's
appetite, digestion, and character of the stools. It
is at this stage that starch-containing foods are
introduced for the first time. Intercurrent infec-
tions, mainly respiratory, or intolerance to a

particular foodstuff, may necessitate a halt or a

regression in the progress of the dietary additions.
The necessary vitamin needs are provided in the
scheme as outlined.

Six new cases have so far been treated on this
diet, and followed up for a period of two to three
years. The records of their gain in weight and
height compared with the expected average are

given in Figs. 20-25. Also four of the cases not
doing well on the Bircher-Benner diet were changed
over to the appropriate stage of this diet (Figs. 10,
11, 17, 18). All these cases have so far shown no
oedema, and plasma protein levels, when estimated,
have been normal.

Comment
The diet is usually taken willingly, and the mothers

do not complain of its being a trouble to prepare
after one or more demonstrations by the hospital
dietitian.
The period spent in hospital by the patient is

comparatively short, and in most cases he should
be back at home on stage III diet within two months
of starting treatment. This has obvious advantages
as these children so quickly become self-centred
and temperamental in hospital and are constantly
exposed to the risk of intercurrent infection.

It has been found possible to restore these children
to a normal diet mostly within two years, but in
two of the cases it would appear that this change
was carried out too quickly.
The cost of this diet is not excessive. When

special items are obtained through hospitals or

clinics the cost has been thus estimated.$

Stage I
Stage II

Stage III
Stage IV

15s.

18s.
22s. 3d.
24s. 4d.

per week

TABLE 2
RESULTs ON NEw DIET

Intermediate
Period Late Period Figs.

Good .. 6 4 22, 23, 24, 25

Moderate 0 2
(Progress not so good
on a normal diet)

20, 21

Smr
A therapeutic trial is described of 19 cases of

the coeliac affection treated with the fruit and
vegetable diet of Bircher-Benner and followed up
for a period of three to six years. Of the 19 patients
only nine successfully followed the original regine
and have done well The disadvantages of this diet
are outlined, the chief one being the relative shortage
of first class protein, leading in many cases to
hypoproteinaemia and oedema.

Arising from this trial a new four-stage diet was

* Estimate by Miss Dillistone, Dietitian to The Hospital for Sick
Chidren, Great Ormond Street, London.
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NEW DIET FOR COELIAC DISEASE 15
evolved and is described, being a modification of
that first used by Fanconi. Six new and four old
cases have been treated with this diet and followed
up for a period of two to three years, with results
which are encouraging so far.

We wish to acknowledge our thanks to Dr. R. Elgood
and Dr. D. Cruickshank for their detailed progress
records in cases 1-19, to Mrs. C. Loewenfeld for her
constant advice on the Bircher-Benner diets, and to

Miss F. DillistoDe for her help and advice with the new
diet
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APPENDIX I
The Bircher-Beer Regime

(MoDIFED BY MRS. C. Lx-wENFuLD)
Nutcream: Nut emulsion (C. 23 16, P. 21 77,

F. 51 27).
Enervyte: Unprocessed wheat germ.
Apple juice: Pure, unfermented, unsweetened

apple juice in bottles.
Rose hip tea: An infusion made by simnering

dried soaked rose hips (pods and
pips) for 20 to 30 mins.

Raw fruit porridge: 74-15 g. fine or medium soaked
(Bircher Muesli) oatmeal mixed with lemon juice,

honey, nutcream (prescribed) or
milk and 2-5 oz. (60-150 g.)
grated apple or mashed fruit
(sieved at the beginning).

Rice gruel: 4-6% gnrel, made from 2 table-
(or other cereal spoons rice (oats, wheat, barley)
gruels) to I pint (600 c.cm.) water, boiled

for 2D-60 mins.
Fruit juices: Combined from various fruit in

season, freshly extracted and
sived

Vegetable juices: Combined from various vegetables
in season, such as carrots and

tomatoes as a basis, with smaller
quantities of beetroot, celery,
lettuce, spinach, brussels sprouts,
cabbage, onion, leek, and berbs.
added.

Children from the age of 16-18 months onwards: Four
feeds per day at ordinary neal times.

Children under 16 months and below average weight:
Four-hourly feeds are given and the juices and nutcreamn
supplemented by rice gruel to make up the desired
quantity according to the expected weight for the child's
age.

All feeds are sweetened with honey to taste.
According to the age and digestive capacity of the

child, fresh fruit and uncooked vegetables are given in
the form of juice, puree, or grated or chopped in salads,
or the fruit may be given whole.

Tlhe prescribed quantity of nutcream per meal is
distributed over the various uncooked fruit and vegetable
dishes of this meal, according to the child's liking.

All freshly expressed undiluted fruit and vegetable
juics with or without nutcream are considered as food,
not drink, and are fed with a spoon.

DIEr SHErT FOR STAGE I (RAW DAY: 3-5 DAYS)

Time Intake (oz.) Foods Protein (g) Calories

7 a.m. .. 5 Rose hip tea 0-5 2
2 Fruit juice 20
4 Honey 43

9.30 a.m. .. 6 Fruit juice 60
2 Tomato puree (sieved) 0-6 9
5 Rose hip tea 0-5 2
2 Honey 172

12.30 p.m. .. 5 Fruit juice 50
4 Vegetable juice 1i8 24
4 Apple juice drink 60
2 Honey 172

6 p.m. .. 8 Fruit juice 80
5 Rose hip tea 0-5 2
2 Honey 172

3-9 868
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16 ARCHIVES OF DISEASE IN CHILDHOOD
DiEr SHuEr FOR STAGE II (1-3 WEEKs)

Raw Day Cooked Day Raw Day Cooked Day

Intake Intake Foods Protein Calories Protein Calories
(oz.) (oz.) (9.) (9.)

7 a.m. 5 5 Rose hip tea 0-5 2 0-5 2
2 2 Fruit juice 20 20

ji Honey 43 43

9.30 a.m. 6 6 Fruit juice 60 60
2 2 Tomato puree (sieved) 0-6 9 0-6 9
5 5 Rose hip tea 0-5 2 0-5 2

4 Enervyte 0-8 24 0-8 24
I I Nutcream 4-8 144 4-8 144

2 2 Honey 172 172

12.30 p.m. 5 4 Fruit juice 50 40
4 3 Vegetable juice 1-8 24 1-3 18
2 2 Tomato puree (sieved) 0-6 9 0-6 9
4 4 Apple juice drink 60 60
I1 Nutcream 6-4 192 4-8 144
if I Honey 129 86

6 Cooked vegetable soup with
soya flour 9-0 120

6 p.m. 6 6 Fruit juice 60 60
5 5 Rose hip tea 0-5 2 0-5 2
i i Enervyte 0-8 24 0-8 24
I i Nutcream 4-8 144 4-8 144

2 2 Honey 172 172

22- 1 1,342 29-0 1,355

DIEr SmET FOR STAGE m (1-12 MoNTm)

Raw Day Cooked Day Raw Day Cooked Day

Intake Intake Foods Protein Calories Protein Calories
(oz.) (oz.) (g.) (g.)

7 a.m. 5 5 Rose hip tea 0-5 2 0-5 2
Optional 2 2 Fruit jue 20 20

i j Honey 43 43

9.30 a.m. 4 4 Raw fruit poffidge(Muesli) 3-5 100 3-5 100
4 4 Fruit juice 40 40
5 5 Rose hip tea 0-5 2 0-5 2

Enervyte 0-8 24 0-8 24
i I Nutcream 4-8 144 4-8 144

2 2 Honey 172 172

12.30 p.mL 2 2 Grated apple (or whole fruit) 20 20
4 3 Vegetable juice (or puree) 1-8 24 1-3 18
3 2 Fruit juice 30 20
4 4 Apple juice drink 60 60

ji Nutcream 4-8 144 3 -2 96
i i Cottage cheese 4-5 68 4-5 68

1 Honey 86 86
6 Tlhick vegetable soup )

(or puree or stew) F 9-0 120
2 Spinach puree J 4-2 60

6 p.m. 4 4 Raw fruit porridge (Muesli) 3-5 100 3-5 100
4 4 Fruit juice 40 40
5 5 Rose hip tea 0-5 2 0-5 2

ii Enervyte 0-8 24 0-8 24
i I Nutcream 4-8 144 4-8 144

2 2 Honey 172 172

30-8 1,461 41-9 1,577

* Both wh soya . In sonm cas f-1 oz. wolemeal bread with part of the nutcream.
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NEW DIET FOR COELIAC DISEASE
DiEr SEET H3R STAGE IV (UNImI DISaRGE Rom HosPrrAL)

Raw Day Cooked Day Raw Day Cooked Day
Time

Intake Intake Foods Protein Calories Protein Calories
(oz.) (oz.) (g.) (g.)

7 a.m. 5 5 Rose hip tea 0-5 2 0-5 2
Optional 2 2 Fruit juice 20 20

j j Honey 43 43

8-9 a.m 5 5 Raw fnuit porridge(Muesli) 4-4 125. 4-4 125
3 3 Whole fruit (or grated

apple or juice) 30 30
1 VWholemeal bread with 2-4 70

butter (or nutcream 50
spread)

2 2 Milk 2-0 34 2-0 34
ii Enervyte 0-8 24 0-8 24

I j Nutcream 4-8 144 3-2 96
2 2 Honey 172 172

12.30 p.m. 3 3 Whole fruit (or puree or
juice) 30 30

4 4 Mixed dressed salad (or
vegetable juice) 1-8 180 1-8 180

4 4 Apple juice drink 60 60
8 Thick vegetable soup (or

puree or stew), with soya
flour (or rice, barley,
wheat, etc.) 12-0 200

3 Spinach puree with soya
flourandmashedpotatoes. 6-5 100

I egg per weck (6-8 g.
protein, 80 Cal.)

i Cottage cheese 4-5 68
1 Nutcream 6-4 192

3 Sweet made from fruit and
nutcream (or cottage
cheese) 4-5 150

6.30 p.m. 5 5 Raw fruit porridge(Muesli) 4-4 125 4-4 125
3 3 Whole fruit (or grated apple

or juice) 30 30
1 Wholemeal bread with 2-4 70
i butter (cottage cream or

nutcream) 50
2 Milk 2-0 34

5 Rose hip tea 0-5 2
ii Enervyte 0-8 24 0-8 24

I Nutcream 4-8 144
i Cottage cheese 4-5 68

1 Honey 86 86

31-2 1,467 56-7 1,941

WEEmLY DTARY REGIAE FOR STAGE V (AF-rea
DIcHARGE)

Monday Raw day (according to stage IV).
Tuesday Transitional day (according to stage III

' cooked day ').
Wednesday Cooked day with 1 egg.
Thursday Cooked day with 1 oz. grated cheese.
Friday Cooked day with 1 oz. grated cheese.
Saturday Cooked day with 1 oz. meat.
Sunday Cooked day with Ij oz. meat.

3
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ARCHIVES OF DISEASE IN CHILDHOOD
Exampk for 'Cooked Day '

Breakfast Raw fruit porridge (Muesli). Mid-day meal
Whole fruit, some dried fruit. (cont.)
1-2 slices wholemeal bread with butter
and honey or nutcream or cottage
cheese.

I cup rose hip tea with honey and milk Evening meal
or 2-4 oz. milk.

Afid-day meal Whole fresh fruit.
Mixed dressed salad.
Cooked vegetable dish with potatoes or
macaroni or rice with some protein
addition.

Sweet from fresh or stewed fruit with
cottage cheese or nutcream or top of
the milk.

I glass apple juice drink.

Raw fruit porridge (Muesli).
Whole fruit, some dried fruit.
1-2 slices wholereal bread with butter
and honey or nutcream or cottage
cheese and tomatoes.

I cup rose hip tea with honey and milk
or 2-4 oz. milk.

APPENDIX II
The New Diet

The diet is arranged in four stages. Stage I is a
preiminary period of rest for the gastrointestinal tract
and supplies fluid, protein, and carbohydrate in a pre-
digested form. This period is from one to four days.
Stage II follows and is continued for another four to
six days. After the rest period appetite returns and
stage El[ is begun; the calorie value at this stage may
be increased by giving larger helpings of food allowed.
Starch-containing foods are introdue:d into stage IV;
these may be inceased according to the ability of the

DIEr VrrAN
PREPARATIONS

child to hydrolyse and absorb starch.
The whole of the dietary regime contains a high amount

of protein with moderate amounts of fat. The important
feature is the choice of carbohydrates, which in the first
three stages are seketed from the non-starch-containing
foods. A starch-free bread sold under the trade name of
'proferin ' is now available, also a starch-free flour.
Soya bean flour is also starch-free and may be used for
the making of puddings and biscuits. Vitamin supple-
enmts are given separately.

VrrAMN
PREPARATNS

STAGE I
Feeds givn 4-hourly; number of feeds 5.
Amount si at each food 6 to 8oz-
Frut juices swectened wih honey givn
betwcen 10 a.m. and 2 p.m. and 2 p.m.
and 6 p.m. feods.

Halibut liver oil, 10 drops
daily. Ascorbic acid,
50 nm., wben frsh juices
are not avaiable.

STAGE H
Feeds given 4-bourly; number of feeds 5.
Amount given at each feed 6 to 8 oz
Fruit juices sweetened with honey given
betwn 10 a.m. and 2 pm. and 2 p m.
and 6 p.m fea.

C P F

6 a.m.
8 oz. ' prosol ' I in 8
20 g. glucose

10 a.m.
7 oz. buttermilk ..
20 g. glucose . .

2 p.m.
8 oz. ' prosol' .
20 g. glucose . .

6 p.m.
7 oz. buttermilk
20 g. glucose - .

10 p.m.
8 oz. 'prosol'
20 g. 'dextrimaltose'

g. g.

.. 8-0 17-4

.. 20-0

.. 13-2 8-1

.. 20-0

.. 8-0 17-4

.. 20-0

.. 13-2 8-1

.. 20-0

.. 8-0 17-4

.. 20-0

150-4 68-4

g.
6 a.m.

8 oz. ' prosol' ........ .
20 . ' dextrimaltose'

10 amL
2-5 7 oz. buttermilk..20 g. ' dextrimaltose

4 oz. banana puree
2 p.m.
8 oz.'prosol

- 20 g. 'dextrinmaltose'
6 p.m.

2-5 7 oz. buttermilk .
- 20 g. ' dextrimaltose

4 oz. banana puree
10 p.m.

__ 8 oz. 'prosol' .
20 g. 'dextrimaltose

5 0

Halibut liver oil. 10 drops
daily. Ascorbic acid,
50 mg., when fresh juices
are not avaable.

C P F

g. g- g.

.. 8-0 17 4

.. 20-0 --

13-2 8-1
.. 20-0
.. 22-0 1-8

2-5

. 8-0 17-4 -

.. 20-0 -

13-2 8-1 2-5
.-. 20-0 -

22-0 1-8

.
8-0 17-4

. . 20-0 -

194-4 72-0 5-0

Total Calories 1,110

18

DnrT

Total Calories 920
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NEW DIET FOR COELIAC DISEASE

VrTAMN PREPARATIONS

STAGES mR AND IV
Halibut liver oiL 10 drops daily. Ascorbic acid, 50 mg., when fresh juis are not available.

C P F
P eV a

8 a.m.

8 oz. ' prosol'
20 g. 'dextrimaltose'
4 oz. sieved banana (

fresh)
oz. dextrinized rusks 4

free bread
I oz. butter

12 noon

I oz. finely minced livei
or beef (very lightly ca

2 oz. sieved cooked beet
1 oz. sieved cooked spinm
flower or sprouts

4 oz. raw sieved tomatoz
5 oz. 'yoghourt,' egg c
junket

joz. honey
4 oz. fruit puree

4 pm.

8 oz. ' prosol' .

20 g dexbrimaltose
1 oz. soya bean flour b

starch-free bread, i

6.30 p.mL

8 oz. ' prosol'
20 g

' dextrimaltose
4 oz. banana puree

dried or

r starch-

, chicken
)oked) . .

root . .

ich, cauli-

a 8 am.

8 oz. prosol'
80 17-4 20 g 'dextrimaltose'
20 0 - oz. cornflakes

oz.
'bemax'

22-0 1-8 1 oz. national bread toasted
I oz. butter

11-6 0-8 1-2 1 egg,driedorshell,or I oz. grilled
6-0 bacon

12 noon
1 oz. minced liver, chicken, beef
or lamb..

5-5 3-0 1 oz. nashed potato or 2 oz.
cooked beetroot

5-6 1 0 2 oz. cooked chopped spinach,

cauliflower or sDrouts or salad
.. .. 0-2 0-4 4 oz. sieved tomato ..
ES 3-2 1-2 5 oz. 'yoghourt' or 5 oz.egg
ustard or custard or cornflour

.. .. 7-0 4-5 5-5 oz. honey .
10-0 - 4 oz. fresh or dried fruit ..
10-0 4p.m.8 oz. ' prosol

20 g.
' dexrimaltose

.. .. 8-0 17-4 - 1 oz. national bread toasted
4oz.butter.. 20-0 'Marmite,' honey or jam

'iscuits or I oz. soya biscuits or cake made
Lbutter 9-5 4-6 5-9 from starch-freeflour. ..

6.30 p.m.
8 oz. ' prosol' .. ..

.. .. 8-0 17 4 20 g ' dextrimaltose' ..

.. 20-0 1 oz. national bread toasted

.. 22-0 1-8 oz butter

oz. cottage cheese (5 oz. milk)
Medium sized apple, pear, orange,

grapefruit, banana or grapes . .

185-1 73-8 21-6

o-v 11*
0 -0
9-0 3 -8
5-0 5-0
15-8 2-4

6-0

6-8 7-0

8-2 5-5

5-0

0-4 0-8
3-2 1-2

7-0
10-0
10-0

8-0
20-0
15-8

4-5 5-5

17-4

2-4
6-0

9-5 4-6 5-9

8-0
20-0
15-8

17-4

2-4

4-5
6-0
5-5

10-0
200-5 98-8 47-4

19

C

Q .

p

1 7 . A

F

I

Total Calories 1, 190 TOtal CalOrieS 1,623
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