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SUMMARY

Introduction Secondary lactose intolerance (SLI) belongs to the rarer manifestations of gluten-sensitive enteropathy (GSE). It
occurs in more severe forms of the disease and its presence contributes significantly to the degree of its expression.
Objective The goal of the study was to determine the frequency of SLI in infants with clinically classic form of GSE, as well as
its relationship with the duration, severity and age at the diagnosis of the basic disease and the degree of small bowel mu-
cosa damage.

Methods The study was based on a sample of 42 infants, 30 female and 12 male, aged 7-12 months (x=9.98+1.69), with a cli-
nically classic form of GSE. The diagnosis of GSE was established based on the characteristic pathohistological appearance of
small bowel mucosa and clinical improvement of patients on gluten-free diet, while SLI on pathological lactose or milk tole-
rance test. The assessment of basic disease severity was based on body mass divergence in relation to the standard value, as
well as on Hb and serum iron levels, while the degree of small bowel mucosa damage was determined according to the mo-
dified Marsh criteria.

Results SLI was verified in 8/42 or 19.05% of patients. In addition to the symptoms and clinical signs of GSE, all the patients
with SLI also featured the problems characteristic of lactose tolerance disorders, i.e. watery diarrhoea, borborygmus and me-
teorism occurring after milk meals. In addition, all had perianal erythema (6 with erosive changes), as well as destructive en-
teropathy (5 subtotal and 3 total). The difference in the duration of the basic disease, age at diagnosis, as well as in the degree
of body mass deviation from the standard value between the lactose-tolerant and lactose-intolerant infants was not found.
In addition, no difference in Hb and serum iron levels or in the degree of small bowel mucosa damage was found between
the two groups.

Conclusion Our findings indicate that SLI presents a relatively frequent occurrence in infants with clinically classic GSE, as
well as that it occurs independently to the duration, severity and age at diagnosis of the basic disease and the degree of small
bowel mucosa damage.
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INTRODUCTION

Gastrointestinal lactose intolerance presents the most
frequent nutritional disorder [1-3]. It usually develops
as the result of the primary or secondary deficiency of
lactase activity (hypolactasia) [2, 4]. Contrary to the
primary, which presents as a developmental or genet-
ically defined occurrence, the secondary form of lac-
tose intolerance is caused by the damage of the small
bowel mucosa [2-6]. As it disappears with the patient’s
improvement this form of lactose intolerance is also
called transitory. Numerous diseases followed by the
morphological damage of the small bowel mucosa,
such as viral enteritis, intestinal lambliasis, protein-
sensitive enteropathy, severe malnutrition and oth-
ers, lead to secondary lactose intolerance (SLI) [2, 6,
7]. The secondary disorder of lactose tolerance also
occurs as a reaction to the use of antibiotics and gas-
trointestinal prokinetics, as well as after gastroec-
tomy and extensive small bowel resection [4, 8-10].
Clinical manifestation of lactose intolerance is, gen-
erally speaking, most variable and depends, not only
on the severity of enzymic deficit and on the degree

of its overload, but on the patient’s age and compen-
satory capacity of the colon as well [4, 6, 7, 11-13].

One of the diseases that are relatively often fol-
lowed by secondary hypoplasia is also gluten-sensi-
tive enteropathy (GSE) [2, 4-6, 14-16]. According to
the reports from the literature, in this disease a clin-
ically manifest deficit of lactose activity, especially
that of severe form, is relatively rare [2, 7, 14-18]. It
mainly occurs in severe and neglected forms of the
disease, and by its presence, it significantly contrib-
utes both to the severity of diarrhoeal disorder and
to the degree of undernourishment of the patient [6,
7, 16]. Having in mind all these facts and milk nutri-
tional significance, it is clear that SLI presents a seri-
ous problem (handicap) for children with GSE, and
particularly those of the earliest age [7].

OBJECTIVE

The goal of the study was to assess the frequency of
SLI in infants with GSE. In addition, we evaluated the
relationship of this disorder with the duration and age
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at GSE diagnosis, as well as with the basic clinical and lab-
oratory nutritional parameters of patients, and the degree
of small bowel mucosa damage.

METHODS

We retrospectively analyzed a sample of 42 infants, 30
female and 12 male, aged 7-12 months (X=9.98+1.60), with
a clinically classic type of GSE, i.e. the type of the disease
followed by chronic diarrhoea (>2 weeks) and disordered
development. The diagnosis of GSE was based on the char-
acteristic pathohistological appearance of the small bowel
mucosa and clinical improvement of the patient on gluten-
free diet [19]. The diagnosis was preceeded by a detailed
illness history, a complete physical examination and rele-
vant laboratory investigations.

All the patients with the history of watery, explosive
and foamy stools after milk intake and/or the presence of
perianal erythema with marked meteorism, underwent
lactose tolerance test (LTT) or milk tolerance test (MTT).
The confirmation of lactose intolerance was based on path-
ological LTT or MTT findings, i.e. the presence of watery
diarrhoea, meteorism, as well as positive Clini test find-
ings (>0.5%) and a low stool Ph (<5.5) after the intake of
10% of lactose solution in the dosage of 2 g/kg body mass
or 200-220 ml of highly adopted cow’s milk [6, 7, 20, 21].
None of the patients was on antibiotics, and none had gas-
trointestinal infection or some other condition followed
by lactose intolerance.

In addition, all the patients were investigated in detail for
history data at the onset and duration of the basic disease,
while during clinical examination in each a precise body
length and body weight were measured and compared to
the referent values for the corresponding age and gender
[22]. The body length values were expressed in percen-
tiles, and body weight deviations in relation to ideal val-
ues in percentages. Hb and serum iron levels, as the lab-
oratory parameters of the nutritional status, were deter-
mined by standard methods from a blood sample taken
in the morning before breakfast. The diagnostic criteria
for anaemia was serum Hb level below 110 g/L, and for
sideropenia serum iron concentration below 10.7 umol/L
[23-25]. Hb values ranging from 100-109 g/L indicated
mild, from 70-99 g/L moderate, and below 70 g/L severe
anaemia [23].

Small bowel mucosa samples were obtained by aspira-
tion or endoscopic enterobiopsy. By the former method
biopsy was performed from the initial part of the jeju-
num or duodenum, and by the latter from the postbul-
bous (descending) part of the duodenum. Using aspiration
enterobiopsy, we obtained two, and by endoscopic entero-
biopsy three to five samples of the mucosa. Immediately
after the biopsy and adequate orientation, each speci-
men was stereomicroscopically analyzed in detail. After
the stereomicroscopical evaluation and a precise descrip-
tion, the mucosa specimens were immersed in a standard
formalin solution and were then sent for a pathohisto-
logical analysis. The classification of the degree of small
bowel mucosa damage was made according to the modi-
tied Marsh criteria, dividing it into inflammatory damage

of infiltrative (I), infiltrative-hyperplastic (II), destructive
(IIT) and hypoplastic (IV) type [26, 27]. Depending on the
degree of villous degeneration, destructive enteropathies
were additionally differentiated into partial (IIIa), subto-
tal (I1Ib) and total (ITlc) [27, 28].

The difference between the lactose intolerant and tol-
erant infants in the duration and age at GSE diagnosis, as
well as in the degree of body weight deficit and Hb and
serum iron levels were analyzed by the Student’s t-test,
and in the severity of small bowel mucosa damage by the
Mann-Whitney test.

RESULTS

Basic data related to the whole group of patients are pre-
sented on Table 1. Among the total 42 patients, 35 infants
were on maternal milk; of these, only 4 were concurrently
introduced to gluten containing diet. However, none of
the infants was breast fed at the time of GSE diagnosis.
Except for one infant whose body weight was below the
low limits of the referent value for the corresponding age
and gender, the remaining patients had normal longitu-
dinal growth. All the infants had body weight deficit; in
19 (45.24%) it was above 20%. Anaemia was registered in
30 (71.43%) patients, of whom in 18 it was mild and in 12
moderate, while sideropenia was detected in 34 (80.95%).
All the patients had enteropathy of the most severe degree,
of whom in one only it was partial.

Of total 42 patients with the classic form of GSE, SLI
was confirmed in 8 or 19.0%. Beside the symptoms and
clinical signs of GSE, all SLI patients also had additional
problems, i.e. watery diarrhoea, borborygmus and mete-
orism after milk meal. In addition, all had perianal ery-
thema, of whom with erosive changes in 6. None of the
patients had gastrointestinal infection or any other path-
ological conditions followed by lactose intolerance, and
none showed allergy to cow’s milk proteins. Nutritional
lactose restriction, with gluten-free diet, resulted in a rapid
recovery of the patients followed by improvement in the
consistency and number of stools, as well as in the loss of
perianal erythema. In none of the infants, SLI concomi-
tant with GSE did not last over 2-3 weeks after the intro-
duction of the diet.

Table 1. Basic data in infants with GSE (n=42)

Data Values Range
Age at introduction of gluten-free 36 4.50+0.90
diet (months)

Age at onset of first symptoms )

of GSE (months) 4-11 7.49+1.75
D.uratior] of problems until GSE 15 2.49+1.39
diagnosis (months)

Age at diagnosis (months) 7-12 9.98+1.60
Body weight deficit (%) -5to -40 -18.70+9.44
Body length (P)* 5-95 40425
Blood Hb (g/1) 71-126 102.07+£19.21
Serum iron (pmol/l) 2.2-19.5 7.06+£4.12
Enteropathy (llla:llb:lllc) 1:22:19

* One patient below P,
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Table 2. Difference in age, duration of problems, clinical and laboratory parameters of nutritional status and the degree of small bowel mu-
cosa damage between the lactose-intolerant and lactose-tolerant infants with GSE (n=42)

Lacotose-intolerant Lactose-tolerant - o
Assessed features Statistical significance
Value Range Value Range
Age (months) 8-12 9.94+1.47 7-12 9.99+1.65 t=0.075 p=0.941
Duration of problems (months) 1-5 2.25+1.49 1-5 2.54+1.38 t=0.534 p=0.597
Percent in BW divergence -17to-33 -22.13+5.19 -20.5to -40 -17.91+10.08 t=1.140 p=0.261
Blood Hb (g/1) 102.5-126.0 100.75+£16.5 97.0-125.0 102.4+20.05 t=0.214 p=0.831
Serum Fe (umol/l) 3.30-12.2 5.71+3.32 2.2-19.5 7.38+4.29 t=0.889 p=0.381
Enteropathy llla:lllb:llic (%) 0.0:62.5:37.5 2.9:50.0:47.1 Z=-0.385 p=0.700

Lactose tolerant

[ Partial
] Subtotal
[ Total

62%
38%

Lactose intolerant

Graph 1. Distribution according to the severity of enteropathy in lactose-tolerant and lactose-intolerant infants with GSE (n=42)

Among the features set in the study objectives, differ-
ences between the lactose intolerant and lactose tolerant
infants are presented on Table 2 and Figure 1. As evident,
there were no significant differences between these two
groups of patients, either in the basic disease duration, age
at diagnosis, or in the deficit of body weight, and Hb and
serum iron levels. In addition, there was also no significant
difference in the severity of small bowel mucosa damage.

DISCUSSION

Lactose is the basic milk carbon hydrate in most mam-
mals [29]. It consists of glucose and galactose molecules
interlinked by the 3-1.4 glucoside configuration. In addi-
tion to energetic significance, lactose stimulates the resorp-
tion of calcium, magnesium and iron, as well as the col-
onization of the large bowel with Bifidobacterium and
Lactobacillus bacteria [2, 30]. Lactose hydrolysis, which
presents a precondition for its absorption, is promoted by
lactase (B-galactosidase), a specific hydrolase that is linked
with its C-terminal ending to the luminal side of the eryth-
rocyte membrane in the proximal small bowel segment [2,
7, 31]. After being released, glucose and galactose mole-
cules are by active co-transport with sodium transferred
into the enterocyte, which then exits it to be easily diffused
throughout the portal bloodstream. By phosphorization
processes, transfer to uridine-diphosphate and epimeriza-
tion occurring in the liver under the activity of galacto-
kinase, galactose 1-phosphate uridyl transferase and uri-
dine diphosphate-4-epimerase, galactose is transformed

into glucose [33, 34]. Therefore, according to the level of
development lactose tolerance disorders are classified into
two groups of clinical entities, of which the former occur
due to hypolactase, gastrectomy or glucose and galactose
malabsorption, and the latter due to the deficit of galac-
tokinase, galactose 1-phosphate uridyl transferase or uri-
dine diphosphate-4-epimerase [2, 35]. Except for the defi-
ciency of lactase activity, other causes of lactose intoler-
ance are rare 2, 35].

GSE belongs to the diseases often followed by hypolacta-
sia [2, 4, 6, 14-18]. The deficiency of lactase activity occurs
as the result of small bowel mucosa inflammation, i.e. the
reduction of its functional surface and epithelial immatu-
rity [36]. Although the changes are most prominent in the
small bowel segment, where also lactase activity is highest
owing to its remaining fraction and compensatory role of
the colon, clinically manifest hypolactasia is relatively rare
and is mostly seen in the severe forms of the disease [2, 4,
7,14,17,18, 37, 38]. In the group of our SLI patients, it was
disclosed in 8/42 or 19.05%. All had a severe form of GSE
and destructive small bowel mucosa damage; in 5 subto-
tal and in 3 total. In addition, the patients were of infan-
tile age, which is characterized by a relatively high lactose
overload, physiologically more vivid peristalsis and a lower
compensatory capacity of the colon [4, 6, 7].

Clinical features of lactose intolerance are quite typical.
Problems occur immediately after milk meals and depend,
not only on the enzymatic deficiency and on the degree
of its overload, but also on the patient’s age, as well as the
compensatory capacity of the colon [4, 37-39]. More severe
forms of the disorder, particularly in infants and small
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children, are characterized by osmotic diarrhoea, period-
ically of such intensity that, not only does it disturb water
and electrolyte balance, but also the nutritional status of
the child, while in milder forms and at older age the basic
symptomatology involves abdominal pains of colic type,
meteorism and increased flatulence [6, 7]. All our patients
with SLI, beside the symptoms and clinical signs of GSE,
also had the problems characteristic of lactose maldiges-
tion, i.e. watery diarrhoea, borborygmus and meteorism
after milk meals. In addition, in all we disclosed perianal
erythema associated with erosive changes in 6 of them.

Beside a strict diet, the treatment of SLI concomitant
with GSE also involves a contemporary elimination of
lactose in the patient’s nutrition [3, 6, 7, 40-42]. With this
goal, the infant on artificial diet is fed on some of milk lac-
tose-free formulas, and the older child on yogurt or some
other fermented dairy product (sour milk, kefir yogurt
and cheese) [4, 6, 43-45]. As all our patients with SLI were
infants, beside strict gluten-free diet, all were fed on lactose-
free cow’s milk formulas. The application of these dietetic-
therapeutic measures resulted in the decreased number
and improvement of stool consistency, withdrawal of peri-
anal erythema and increase in the patients’ body weight.
In our sample of patients, lactose elimination from meals
was necessary to be used for only 2-3 weeks.

However, the comparison of the basic characteristics of
GSE that could influence the clinical expression of hypo-
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CeKyHAapHa UHTO/IepaHLMja NaKTO3e KOA 0A0j4aAM Ca INYTEeH-CEH3UTUBHOM
€HTepoNnaTHjoM: y4eCTaNoCT U KNIMHUUKE 04/IuKe

Hepemmko Pagnosuh’!, Mapuja MnageHosuh?, 3opaH Jlekosuh', iparaHa Puctuh’,
Mowmuuno Maenoeuh?, 3opurua Crojwnh?#, burbaHa Bynetuh?, Bnagumup Pagnosuh’,

Dejan Hukonuh', JeneHa hyphesuh®, Muna lajuh’
YHuBep3uTeTCKa Aeyja KnnHuKa, beorpap, Cpbuja;
230paBCTBEHU LieHTap, Barbero, Cpbuja;

30nwTa 60nHUYa, Cybotuua, Cpbuja;

MHcTuTyT 32 Natonorujy, MegnumHckn dpakyntet, YHuBep3utet y beorpaay, beorpaa, Cpbuja;
lNeawnjatpujcka kKnnHWKa, KnuHnukm ueHTap ,Kparyjesau’, Kparyjesau, Cpbuja;

63aBoj 3a 3alWTnTy pagHuKa Kenesnuua Cpbuje’, beorpaa, Cpbuja;

"MIHcTUTYT 3a cTaTUCTUKY, MeguumHckun dakynTeT, YH1Bep3uTeT y Beorpagy, Beorpag, Cpbuja

KPATAK CALIPXKA)

YBop CekyHaapHa uHTonepaHuuja naktose (CUJ) je petka ma-
HudecTauuja rnyTeH-ceH3uTBHe eHTeponatuje (TCE). JaBrba ce y
TeXum obnuurma 6onect u GUTHO JOMPUHOCK CTEMEHY HeHOT
1CnosbaBama.

Linm paga L paga je 6ro pa ce ytepaum yuectanoct CUJT kog
0[0juagm C KnnHNMYKK KnacnyHom CE, Kao 1 ieH o0fHOC ca Tpaja-
HbeM, TEXXMHOM U1 Y3PaCcTOM AWjarHOCTUKOBakba OCHOBHE 60onecTi
1 cTeneHoM owTeherba Cly3HuULe TaHKOT LpeBa.

MeTope papga VctpaxuBare je obyxBatuno 42 opojueta (30
XeHCKor 1 12 myLwwKor mona), y3pacta og cegam Ao 12 meceum
(npoceyuHo 9,98+1,69 Mecewum), C KINMHNYKU KNACUYHIM 0BSIMKOM
I'CE. njarHo3a I'CE je nocTaBsbeHa Ha OCHOBY TUMWYHOT MATOXW-
CTOMOLIKOT M3rnefa Cy3HUUE TaHKOF LpeBa W pesyntata Kiu-
HUYKOT OropaBKa bonecHuKa Ha gujetn 6e3 riyTeHa, a AujarHo-
3a CWJ1 Ha 0CHOBY MaTOMOLIKON Hanasa Tecta Kojum ce UCnUTU-
BaJIO MOAHOLLEHE NaKTO3e Uiy mneka. MpoueHa TexnHe 0CHOB-
He 60n1eCTy 3aCHMBaNa Ce Ha OACTYMakby TeNecHe Mace y 0fHOCY
Ha CTaHAaPAHY BPEAHOCT, Kao U Ha HUBOMMa XeMOrIob1Ha 1 rBo-
xDha y KpBu, AOK cy 3a oapehrBarbe cTeneHa owTeherwa ciy3Hu-
Lie TaHKor LpeBa KopuwwheHn mogudnkosanu Mapuosw (Marsh)
Kputepujymu.

Pesyntatm CUJ1 je notBpheHa kop ocam ucnutaHmka (19,05%).
OcMm cMMNTOMa U KNMHUYKKUX 3HakoBa ICE, koa cBUXx 6onecHu-
Ka ca CUJ1 cy ce ncnosbasane v CMeTHE TUNMYHe 3a nopemehaj
MOAHOLLEHa TAKTO3€e: BOLEHA Aunjapeja, 6opbopurmu n meteopu-
3am nocine obpoka mneka. Takohe, Kog CBUX Cy yOueHu nepuaHan-
HU epuTeM (KOA LIECT C epO3MBHIUM NPOMEeHama) 1 LeCTPyKTUB-
Ha eHTeponaTuja (Kog neT cynToTanHa, a Koj Tpy ToTasHa). Pas-
JIMKa Y Tpajakby OCHOBHE 6ONECTH, y3pacTy y KOjeM je MoCTaB/be-
Ha AnjarHo3a 1 cTeneHy OACTYNaka TeleCHe TeXMHe Y 0OHOCY Ha
CTaHAapAHy BpeaHocT n3mely ofojuafm Koja NogHOCe NaKkTo3y
1 OHE KOja je He NMoAHoce Huje 3abenexeHa. Takohe, n3mehy ose
ABe rpyne UCMNMTaHVKa HUje BUNO pasnnKe HY Yy HUBOMMA XEMO-
rnobuHa u reoxnha y Kpeu, HUTK Yy cTeneHy owTehera cny3sHuLe
TaHKOr LpeBa.

3aksbyyvak Pe3yntaty oBor nctpaxvsara nokasyjy aa je CUJ pe-
NaTVBHO YecTa NojaBa Kog 0Aojuaan € KNMHNYKKM KnacnuHom CE,
Te [1a Ce jaB/ba HE3aBNCHO Of TPajaba, TEXMHE 1 y3pacTa gujar-
HOCTIKOBatba OCHOBHe 6051ecT 1 cTeneHa owTeherba cny3HuLe
TaHKOr LipeBa.

KmbyuHe peuun: nHtonepaHumja nakTose; ofojuaf; rnyTeH-ceH3n-
TWBHa eHTeponaTuja
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