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NECROTISING ENTEROCOLITIS IN THE

NEWBORN INFANT
N K Ho

The aetiology of neonatal necrolising enterocolitis
(NEC) is unclear and the sequence of events in the
pathogenesis of NEC has not been fully established.
Marny studies support the contention that immature
intestinal barrier may be the determining factor for the
development of NEC (1-4). The increase in incidence of
NEC in the newborn in recent years is seen in many
neonatal units. Following advancement in neonatal in-
tensive care, more low birth weight babies, especially
the very low birth weight (VLBW) infants (birth weight<
1500gm) are surviving long enough to develop NEC
(5,6). Epidemiological studies have not been able to
identify all the risk factors for NEC. However prematur-
ity has been shown to be a significant predisposing
factor (7).

Though the aetiology of NEC has not been fully
established, a few possible precipitating factors are
said to be responsible for the development of the
disorder. These include (1) gut ischaemia or mucosal
injury following hypotension or disturbance of
haemodynamics of the vascular supply of the gut, and
(2) bacterial proliferation in the gut and (3} effects of
enteral feeding (8).

The management of NEC is therefore directed
mainly at prevention by modifying the possible precipi-
tating factors. Surgery for NEC is not always satisfac-
tory as the mortality rate of surgical treatment of NEC
is high (9) and morbidities are many including colonic
strictures, fistulae and the short gut syndrome together
with malabsorption and post-operative diarrhoea (10).

Gut ischaemia or mucosat injury may be avoided if
hypotension and hypoxaemia are promptly attended to
and resuscitation of birth asphyxia is vigorously per-
formed. Exchange transfusion when strongly indicated
should be performed cautiously and umbilical arterial
catheter removed as soon as possible.

Invaston of the immature gut wall by bacteria may
be the starting point for the pathological process of
NEC. Modifying the bacteriat flora or reducing the
bacterial population in the gut should theoretically re-
duce the incidence of NEC (11). The question whether
NEC can be prevented by antibaclerial agenis deserves
more attention. In recent years, attention has been
focused on prevention of bacterial proliferation in the
gut. The use of prophylactic antibiotics has been advo-
cated. Reports on the prophylactic use of oral van-
comycin, kanamycin and gentamicin have been pub-
lished and the results are inconclusive (11-15).

The neonates has very few plasma cells in the
intestinal wall (16). These plasma cells produce secre-
tory IgA (slgA) thereby conferring the newborn gut the
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resistance to pathogens that contaminate their gas-
trointestinal tract. Experiments with germ-free animals
indicate that colonisation of the intestine is the main
stimulus for initiating IgA production by plasma cells in
the lamina propria of the intestinal wall (17). We have
not been able to find any report on the use of non-
pathogenic organisms such as Lactobacillus to colo-
nise the newborn gut in preventing NEC. Theoretically
Lactobaciflus also prevent colonisation and invasion of
the gut by other pathogenic organisms and its effects
should be as good as bacterial elimination by oral
antibiotics. Also, one must bear in mind that wide-
spread use of antibiotics can induce antibiotic-resistant
bacteria. At present we are conducling a trial in our
Unit on the efficacy of Lactobacillus in reducing the
incidence of NEC.

Though there were few reports of NEC occurring in
infants who have never been fed, NEC indeed often
manifests after feeds have been introduced (18). It is
hypothesized that gut bacteria require food substrate
in order to multiply sufficiently to invade the susceptible
bowel wall (11). Also there are very few epideriological
studies to see the relationship of NEC and the age at
which feeds were introduced. Since the immature gut is
undergoing a process of maturation after birth, delaying
feeds would mean allowing more time for maturation of
the newborn gut. Therefore feeding a baby at a later
age of life would also mean that introducing feeds to
an older baby with a more malure intestinal tract,
thereby reducing the risk of developing NEC. In one
study of neonatal NEC, it was shown that the larger the
infant, the earlier was the onset of the disease (19) and
this may reflect feeding the bigger babies too early. In
another study however, the group of babies with de-
layed enteral feeds has lower incidence of NEC (11).
Other predisposing factors include hyperosmolarity of
the infant formula and oral drugs (20), the rate of
administration of milk feeds or the volume load within
the gut lumen (the rate of or percentage of volume
increase of milk feeds) may also lead to gut mucosa
damage. A cautious approach to feeding by adopting a
slowly progressively feeding regimen has been advo-
cated and virtual disappearance of NEC was reported
21).

Enchancing the immature intestinal barrier by feed-
ing the infant with breast milk which contains many
factors such as the immunoglobuling particularly the
slgA, the lymphocytes and macrophages, etc., that
potentially mature the barrier {22,23) may prevent the
occurrence of NEC.

A large multicentered and collaborative study utilis-
ing antenatal corticosteroids showed a significant de-
creased incidence of NEC in infanis trealed with ster-
oids (2). There may be some evidence that corticoster-
oids may reduce the incidence of NEC since they are
one of the growth factors implicated in the physiotogic-
al maturation of the intestinal barrier. N was
documented that intestinal cell proliferation occurs after
glucocorticoid injection and that mucosal atrophy was
observed after adrenalectomy (24). However, such form
of treatment requires further investigation.



REFERENCES

o0 A~ o

~l

10.
11.

12.
13.
14.
15.
16.
1 Burrington JD. Necrotizing Enterocolitis in the Newborn Infant. Clin Perinatol 1978; 5:29-44.

19.
20.

21,
. Barlow B, Santulli TV, Heird WC, et al. An experimental study of acute necrotizing enterocolitis — the importance

23.
24,

Lake AM, Walker WA. Neonatal Necrotising Enterocolitis: A disease of altered host Defense. Clin Gastroenterol
1977; 6:463.

Bauer CR, Morrison JC, Poole WK et Al. A Decreased Incidence of Necrotizing Enterocolitis After Prenatal
Glucocorticoid Therapy. Pediatrics 1984; 73:682-8.

Kanto WP, Wilson R, Breart Gl, et al. Perinatal events and necrotizing enterocolitis in premature infants. Am J Dis
Child 1987; 141:167-9.

Kliegman RM, Hack M, Jones P, et al. Epidemiologic study of necrotizing enterocolitis among low birth weight
infants. J Pediatr 1982: 100:400-4.

Schullinger JN, Molitt DL, Vinocur CD, et al. Neonatal necrotizing enterocolitis. Am J Dis Child 1981; 135:612-4.
Wilson R, Kanto WP Jr., McCarthy BJ, et al. Short communication: Age at onset of necrotizing enterocolitis, an
epidemiologic analysis. Pediatr Res 1982; 16:82-4.

Wilson R, Kanto WP Jr., McCarthy BJ, et al. Age at onset of necrotizing enterocolitis. Am J Dis Child 1982;
136:814-6.

. Kliegman RM, Fanaroff AA. Necrotizing Enterocolitis. N Engl J Med 1984; 310:1093-103.
. Palmer SR, Biffin A, Gamsu HR. Outcome of neonatal necrotising enterocolitis: results of the BAPM/CDSC

surveillance study, 1981-84. Arch Dis Child 1989; 64:388-94.

Livod JR. The etiology of gastrointestinal perforations in the newborn. J Pediatr Surg 1969; 4:77-84.

Ng PC, Dear PRF, Thomas DFM. Oral Vancomycin in prevention of necrotising enterocolitis. Arch Dis Child
1988; 63:1390-3.

Egan EA, Mantilla G, Nelson RM, Eitzman DV. A prospective controlled trial of oral kanamycin in the prevention of
neonatal necrotizing enterocolitis. J Pediatr 1976; 89:467-70.

Boyle R, Neison JS, Stonestreet BS, Peter G, OH W. Alterations in stool flora from oral kanamycin prophylaxis of
necrotizing enterocolitis. J Pediair 1978; 93:857-61.

Grylack LJ, Scanlon JW. Oral gentamicin therapy in the prevention of neonatal Necrotizing enterocolitis. Am J Dis
Child 1978; 132:1192-4,

Brantley V, Hiatt L, Hegyi T. Effectiveness of oral gentamicin in reducing the incidence of necrotizing enterocolitis
in treated and contro! infants. Pediatric Research Abstracts 1980; 14:1001.

Ross Conference on Pediatric Research: Necrotizing Enterocolitis. Ross Laboratories, Colombus, Ohio, 1975.

Krouskop RW, Brown EG, Sweet AY. The relationship of feeding to necrotizing enterocolitis. Pediatr Res 1974;
8:383.

Leong GM, Drew JH. Necrotizing Enterocolitis: A 15-Year Experience. Aust NZ J Obstet Gynaecol 1987; 27:40-4.
Delemos RA, Rogers JH, McLaughlin GW. Experimental production of necrotizing enterocolitis in newborn goats.
Pediatr Res 1974; 8:106,380.

Brown EG, Sweet AY. Preventing Necrotizing Enterocolitis in Neonates. JAMA 1978; 240:2452-4.

of breast milk. J Pediatr Surg 1974; 9:587.
Pitt J, Barlow B, Heird WC, et al. Macrophages and the protective action of breast milk in NEC. Pediatr Res 1974;
8:384.

Tutton PJM. Proliferation of epithelial cells in the jejunal crypts of adrenalectomized and adrenocorticol hormone
treated rats. Virchows Arch (Cell Pathol) 1973; 13:227-32.

432



