An extensively hydrolysed cow’s milk formula improves
clinical symptoms of gastroesophageal reflux and reduces
the gastric emptying time in infants
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SUMMARY

Background: About 20 % of infants fed with bre-
ast-milk substitutes suffer from Gastro Esophageal
Reflux (GER) and 1/3 of them also show Cow’s Milk
Allergy (CMA) symptoms.

Methods: \We planned this study to assess by dy-
namic echography the usefulness of an Extensively
Hydrolysed Cow’s Milk Formula (eHF) in infants suf-
fering from GER. Ten infants showing GER symp-
toms and 10 normal babies, all fed with breast-milk
substitutes, were enrolled. Clinical symptom scores
related to GER were assessed for one week. The
Gastric Emptying Time (GET) was determined by me-
ans of dynamic echography after feeding with cow's
milk-derived formulae and again after a week feeding
with eHF in subjects previously showing GER symp-
toms.

Results: All infants with a clinical diagnosis for
GER showed an abnormally high average GET in
comparison to normal subjects (205 vs 124 min,
p = 0.000). Switching to the eHF led to a significant
clinical improvement (p = 0.0039) especially in babies
skin-test and RAST positive to cow’s milk, and to a
significant decrease toward the normal value of the
GET (167 min, p < 0.001).

Conclusions: The eHF tested improves GER
symptoms in infants suffering from this disease.
Our experience confirms and supports the use of dy-
namic echography as a reliable, simple, and non-in-
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vasive diagnostic method for infants with an increa-
sed GET associated with clinical symptoms of GER.
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INTRODUCTION

The Gastro Esophageal Reflux (GER) is a well-
known clinical condition during the paediatric age,
highly increased during the last decades and involving
nowadays more than 20 % of infants (1). The clinical
picture linked to GER can be quite variable, with
symptoms mainly related to the digestive apparatus
(typical forms) or involving other apparatuses (atypical
forms). Heavy symptoms such as oesophagitis or oe-
sophageal stenosis are rarely seen during the first
months of age.

The Gastro Esophageal Reflux-Related Disease
(GER-D) is a condition with a multifactorial aetiology,
but usually caused by abnormalities of the lower oe-
sophageal sphincter with subsequent alterations of
the oesophageal clearing, increase of the Gastric
Emptying Time (GET) associated with high intragas-
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tric acidity levels, or abnormalities of the gastric mu-
cosa barrier (2).

About 1/3 of infants with GER-D suffers also from
Cow's Milk proteins Allergy (CMA) and this condition
is considered to be responsible for the GER-D during
the first months of life. The diagnosis of GER is es-
sentially based on clinical criteria, but the change of
symptomatology with age must be taken into ac-
count. The clinical picture may involve:

— Typical symptoms such as post-prandial regurgi-
tation, irritability, vomiting, weeping, refuse of fee-
ding and rumination.

— Atypical symptoms such as involvement of the
respiratory tract with recurrent pulmonary episodes,
recurrent laryngitis with dysphonia, laryngomalacia,
chronic pharyngitis, chronic otitis, sinusitis, Sandifer’s
syndrome, asthma and symptoms related to upper
airways obstruction and also respiratory blockade as-
sociated to apparent life-threatening episodes (ALTE).

Patient’s clinical history is usually confirmed by
pHmetry results, although this test is most useful in
patients with atypical symptoms.

In patients suffering from GER-D, an elimination
diet and the use of foods designed for CMA give ex-
cellent results (3-5). Moreover, in the last years, dy-
namic echography is being increasingly used to pro-
ve lower oesophageal sphincter abnormalities,
to show important GER or, mostly, to test if the GET
is pathologically increased.

We have therefore planned our trial to test the ef-
ficacy of an extensively Hydrolysed Formula (eHF) in
subjects with an abnormally high GET and clinical
symptoms of GER and also to evaluate if a non-inva-
sive method such as dynamic echography can be
considered suitable as a routine diagnostic approach
in these infants.

MATERIAL AND METHODS
Selection of patients

Ten infants in the age range 2 to 6 months
(4.9 months on average), exclusively fed with cow’s
derived formulae and with clinical symptoms of GER
were enrolled.

The control group included 10 infants in the age
range 4-6 months (average 4.7 months) exclusively
fed with cow’s milk derived formulae, without clinical
symptoms of GER and not taking any kind of drug
during the test period.

The experimental protocol was approved by the lo-
cal Ethics Committee. Parents were informed about
the aim and the techniques used for the study and
gave their consent to take part.

Diagnosis of CMA

All selected babies with clinical symptoms of GER
underwent routine tests for food allergy to exclude or
to prove a concomitant CMA.

The following test were performed:

1. Skin prick-test (Prick-by-Prick with the cow's
milk derived formula used for feeding and with a
low-allergenicity eHF, both diluted in a 1:10 ratio in
water before use).

2. In vitro determination of specific IgE to cow's
milk (CAP method, Pharmacia, Uppsala, Sweden).

Symptom scores for the evaluation of clinical
symptoms of GER

According to the experimental design detailed be-
low, all parents of the selected babies suspected of
GER were asked to fill in a diary for symptoms ac-
cording to the scoring system shown in table |.
Babies presenting an average weekly score > 7 were
included.

Table |

Symptom score*

Symptoms Score

Vomiting
Absent
1 day/week
2-5 days/week
5 days/week

D BN O

Regurgitation
Absent
1 day/week
2-5 days/week
5 days/week

o BN O

Amount of meal ingested
75-100 %
50-70 %
25-50 %
<25%

Continuous weeping
Absent
1 day/week
2-5 days/week
5 days/week

D BN O

o BN O

Nocturnal weeping
Absent
1 day/week
2-5 days/week
5 days/week

[> RSN S N el

*According to (10), modified.
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Instrumental GET evaluation

The GET was evaluated through an echotomo-
graphic study using a colour duplex scanner with a
3.5 MHz linear probe; the procedure end point was
to determine the total gastric volume, and required
the following steps:

— Identification of the gastric antrum by localisa-
tion of the upper mesenteric trunk and determination
of both the longitudinal and cross-section diameter.

— Calculation of the gastric volume according to
the following formula:

V=mA (B/4)%

V = gastric volume.
A = longitudinal diameter.
B = cross-section diameter.

The gastric volume was determined for each sub-
ject before feeding and then during the digestive
phase according to the steps shown in table II.
Stomach emptying was considered complete as
soon as gastric volume went back to the initial volu-
me.

Experimental design
Phase 1

Parents of each selected subject, normally fed
with cow'’s milk derived formulae, were asked to re-
gister for one week all suspected GER-related symp-
toms, as detailed in table |. Subsequently, the GET
was determined for each selected subject after fee-
ding with cow'’s milk derived formulae.

The GET was determined with the same procedu-
re in a parallel group of 10 healthy subjects fed with
cow's milk derived formulae.

Phase 2

At the end of phase 1, the cow’s milk derived for-
mula was substituted by an eHF normally used for

Table Il
Timing for GET study

To Before feeding and at least 3 h after the previous meal
T, 30 min after feeding
T, 60 min after feeding
Ts 75 min after feeding
Ty Every 15 min after T;
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CMA therapy (Hypolac®, ALK-Abelld S.p.A.), with
very low allergenicity checked by means of immuno-
enzymatic methods. The composition of this eHF is
given in table .

Symptoms detailed in table | were recorded again
for one week by the babies’ parents during this pha-
se, whereas the GET was determined in each sub-
ject at the end of this second observation period.

Statistical methods

The inter- and intra-group GET analysis for the two
kinds of milk used for feeding were performed with
the ANOVA test. A non-parametric test (Mann
Whitney U-test) was used for the inter-group analysis
of clinical scores with each kind of milk.

Statistical analysis was done by means of a stan-
dard commercial software (BMDP Inc., Los Angeles,
U.S.A).

RESULTS
Clinical symptoms of GER

The average daily clinical score in infants suspec-
ted of GER and fed with cow’s milk derived formu-
lae turned out to be 11.2. After switching to the eHF
(Hypolac®), the average daily value decreased to
5.0 and this difference turned out to be statistically
highly significant (p = 0.0039) (table IV). Only 3 out
of 7 infants suspected of GER but negative to in vivo
and in vitro tests for CMA needed drugs to control
their symptoms after switching to the eHF.

CMA

Skin prick test and specific IgE determinations per-
formed in all infants suspected of GER showed a po-
sitive response to milk in 3 out of 10 subjects (RAST
class = 2; wheal diameter = 5 mm). These subjects
are identified in table V. None of them was, conver-
sely, positive to skin prick tests with the eHF.

GET

Babies suspected of GER showed an average GET
of 205 + 26.77 minutes when fed with cow’s milk de-
rived formulae. After switching to Hypolac®, the ave-
rage GET decreased to 167 * 16.36 and this differen-
ce is highly significant (p < 0.001) (table V). Healthy
babies fed with cow’s milk derived formulae showed
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Table il

Composition of the eHF used

Major ingredients Amount (%) g/per 1,000 ml of

reconstituted milk

Hydrolized whey proteins* 12.5 15.265
MW of proteins:
<500D 50.5%
500-1,000 D 26.7 %
1,000-1,500 D 10.8 %
1,500-3,000 D 9.1%
3,000-5,000 D 2.0%
5,000-8,500 D 0.7 %
Vegetable fat 27.0 33.75
Linoleic acid: 13.0%
Alfa-linolenic: 1.6%
Carbohydrates 52 65.0
Maltodextrin 51.9%
Starch 28.8%
Sucrose 19.2 %
Lactose <05%

Minerals and vitamins amounts are in compliance with the Directive
91/321/EEC and following updatings.
*Allergenicity reduced > 30.000 folds (ELISA and RIE).

an average GET of 124 + 9.66 minutes (table VI), this
value being significantly different in comparison to
the value shown by the other group (p = 0.000).

The three subjects suspected of GER and also po-
sitive to tests for CMA showed the highest reduction
of GET in comparison to patients suspected of GER
but negative to tests for CMA (30.44 % vs 12.5 % —
statistical analysis not possible because of the low
number of subjects).

DISCUSSION

The GER is nowadays a very common pathology in
infants but, according to the literature publishing so
far, about 1/3 of subjects becomes symptom-free af-
ter switching to cow’s milk free diet (3, 6). Allergic
oesophagitis has been recently carefully revised in a
very important publication (7). In another paper it has
been proved that the introduction of a mixture of ami-
noacids (Neocate SHS®) in a group of ten children
with severe GER and eosinophilic oesophagitis (partly
already submitted also to surgery with the aim to
overcome the problem) was able to stop symptoms in
all of the studied subjects and to provoke the disap-
pearance of the oesophageal eosinophilic infiltrate (8).

The diagnosis and the documentation of the GER
can be currently performed employing different met-

Table IV

Symptom score after feeding with cow’s milk derived
formula or eHF (Hypolac®) and subsequent drug therapy

Age Cow's eHF  Subsequent

Patient. Gender (months) milk formula (Hypolac®) drug therapy

BL F 5 10 2 No therapy
RS M 5 8 4 No therapy
BA M 7 8 8 4
PD F 4 8 4 No therapy
CL M 6 16 4 No therapy
GA F 2 10 8 4
GJ M 6 10 4 No therapy
AJ M 7 8 4 No therapy
CcC F 5 12 4 No therapy
ML F 2 22 8 4
Table V

Gastric emptying time in GER positive babies (min)

Patient deﬁ\?;\(/jig:rlwlr\kula eHF (Hypolac®)
BL* 210 160
RS 180 160
BA 180 160
PD 180 160
CL* 240 160
GA 240 210
GJ 180 160
AJ 210 180
cc* 240 160
ML 190 160

*Babies positive to tests for CMA.

Table VI

Gastric emptying time in normal babies (min)

. Cow's milk
Patient Gender Age (months) derived formula
AM M 5 130
GF M 6 130
AB F 4 120
GL M 4 140
AC F 5 110
GF F 6 110
TK F 4 120
SL F 5 130
OoP M 4 130
PL M 4 120
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hods. X-rays of the upper digestive tract, intraoesop-
hageal long-lasting pH-metry (9) and scintiscan are
valuable techniques. There are also methods evalua-
ting the relationships among symptoms and GER
(test according to Bernstein), tests documenting the
damage of the oesophageal mucosa (endoscopy
with histologic examination of the biopsies) and also
double-contrast radiography.

According to the literature, the GET is normally in-
creased in GER-positive patients (10-12). Since the
aim of our trial was to compare the GET after feeding
the infants with two different kinds of milk, we have
chosen dynamic echography, an economic and sen-
sible non-invasive technique.

We have confirmed these findings by dynamic
echography showing that the GET is higher in subjects
with a clinical diagnosis positive for GER compared to
healthy subjects when both groups are fed with a
cow'’s milk derived formula. Switching to an eHF cau-
sed a significant decrease of the GET in all subjects,
including 3 subjects with a clinical diagnosis of GER
and also positive to tests for CMA who showed the
highest reduction of GET. Moreover, apart from the
decrease of the GET, the use of a low-allergenicity
eHF (Hypolac®) led to a significant improvement of
symptoms in 7 out of 10 subjects suspected of GER.

These results are in agreement with previous si-
milar observations reported by other investigators.

Our data support the hypotesis of two different
combined actions for low allergenicity eHF. The first,
linked to an immuno-allergological mechanism in in-
fants positive to tests for CMA, due to the lack of
allergenic proteins in the eHF used; the second, lin-
ked to the faster digestion of proteins already partly
hydrolysed or to a faster passage through the sto-
mach due to the fats and carbohydrates contained in
Hypolac®. The final result is, likewise, a shorter food
transit time through the stomach.

The non-invasive nature of the technique we em-
ployed allows for and encourages the performance
of larger studies with the aim of stating the normal
and pathological GET in different paediatric ages.

We believe that other studies with more cases
and the evaluation of other functional parameters are
needed to confirm our results.

RESUMEN

Antecedentes: Alrededor del 20 % de los ninos ali-
mentados con sustitutivos de leche materna pade-
cen reflujo gastroesogafico (GER) y un tercio de ellos
ademas muestran sintomas de alergia a la leche de
vaca (CMA). El estudio fue disenado para, mediante
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ecografia dinamica, evaluar la utilidad de la formula
de leche de vaca ampliamente hidrolizada (eHF) en
ninos que padecen GER.

Meétodos: Fueron reclutados 10 pacientes que mos-
traban sintomas de GER y 10 bebés normales, todos
ellos alimentados con sustitutivos de leche materna.
Los valores de sintomas clinicos relacionados con el
GER fueron evaluados durante una semana. El tiempo
de vaciamiento géastrico (GET) fue determinado me-
diante ecografia dindmica después de alimentar con
férmula derivada de leche de vaca a pacientes que
mostraban previamente GER, y otra vez después de
una semana, en pacientes alimentados con eHF.

Resultados: Todos los nifios con diagnostico clini-
co de GER mostraron un nivel anormalmente alto de
GET en comparacién con los ninos normales (205 vs
124 min, p = 0,000). El cambio a la alimentacion con
eHF indujo a una mejora clinicamente significativa
(0 = 0,0039) especialmente en bebés con pruebas
cuténeas y RAST positivo a leche de vaca y un des-
censo significativo a valores normales del GET
(167 min, p <0,001).

Conclusiones: El eHF estudiado mejora los sinto-
mas de GER en ninos que padecen dicha enferme-
dad. Nuestra experiencia confirma y apoya el uso de
la ecografia dinamica como un método de diagnéstico
fidedigno, simple y no invasivo para nifos con un au-
mento del GET asociado a sintomas clinicos del GER.

Palabras clave: Alergia a leche de vaca. Ecografia
dindmica. Leche de vaca ampliamente hidrolizada.
Reflujo gastroesofagico. Sustitutivos de leche mater-
na. Tiempo de vaciamiento géastrico.
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