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Communicable Diseases

Surveillance of necrotising enterocolitis, 1981-2

Prepared by the British Association for Perinatal Paediatrics and the Public Health Laboratory Service Communicable Disease Surveillance
Centre

To clarify the clinical and epidemiological features of necrotising
enterocolitis the British Association for Perinatal Paediatrics in
conjunction with the Public Health Laboratory Service Com-
municable Disease Surveillance Centre initiated a clinical
reporting scheme, which began as a pilot study in July 1980. In
July 1981 a revised reporting form was introduced, and this
report describes the first year's experience.

Method

Report forms were circulated to all neonatal paediatricians in the
British Association for Perinatal Paediatrics and to other paediatricians
on request (total 116 paediatricians). This form documented only basic
details, including date of birth, sex, birth weight, gestational age, date
of onset of necrotising enterocolitis and outcome, and evidence of
infection. Two grades of severity were defined. Grade 1 cases were

those infants who had at least two of the following four features:
pneumatosis intestinalis on abdominal x ray examination; abdominal
distension or an abdominal radiograph showing gaseous distension or

frothy appearance of bowel lumen, or both; blood in stool; lethargy,
hypotonia, or apnoeic episodes, or a combination of the three. Grade 2
cases had, in addition to grade 1 features, one or more of the following
problems: abdominal tenderness or rigidity; tissue (mucosa) in stool;
abnormal bleeding with trauma; spontaneous bleeding; peripheral
white blood cell count 6 x 109/1 at the time of illness; peripheral
platelet count 100 x 109/l at the time of illness; or an abdominal
radiograph showing gas in the portal vein or free air in the
abdomen. Paediatricians were asked to submit reports when the
outcome of the episode of necrotising enterocolitis was known so that
fatality rates could be calculated.

Because the clinical definition of necrotising enterocolitis is contro-
versial the reported cases have been divided into two categories for
analysis in this report: firstly, confirmed cases-infants with radio-
logical confirmation of necrotising enterocolitis (pneumatosis intesti-
nalis or gas in the portal venous system or free air in the abdomen) and
those in whom the presence of necrotising enterocolitis was established
surgically or at necropsy; secondly, unconfirmed cases. Within each of
these categories grade 1 and grade 2 cases have been examined
separately.

Results

In the first year of the study 165 cases were reported from 54
centres. Seven centres experienced unusually high numbers, reporting
76 cases (46° of the total) among them. Six units (see figure) reported
outbreaks between December 1981 and May 1982.

CLINICAL FEATURES

Fifty-nine infants had all four of the cardinal features of necrotising
enterocolitis and another 40, also with demonstrable pneumatosis
intestinalis, had only one or two of the other features (table I).
Pneumatosis was reported with equal frequency in all birthweight
groups. Of the 99 cases with pneumatosis, 20 did not have blood in the
stool reported; 15 did not have abdominal distension or gaseous
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Outbreaks of cases of necrotising enterocolitis occurring in six special care
baby units (units A-F). Hatched boxes represent cases of necrotising entero-
colitis.

TABLE I-Clinical feattures of 165 reported cases of necrotising enterocolitis,
1 981-2

Clinical features No

Pneumatosis intestinalis 99 (60)
Abdominal distension or abdominal radiograph showing gaseous

distension or frothy bowel lumen 139 (84)
Blood in stool 131 (79)
Lethargy, hypotonia, apnoea 129 (78)
Abdominal tenderness, rigidity 64 (39)
Gas in portal vein, free air in abdomen 29 (18)
Peripheral white blood cell count <6 x 10/l 23 (14)
Peripheral platelet count < 100 x 109/l 23 (14)
Abnormal bleeding with trauma 11 (7)
Tissue (mucosa) in stool 7 (4)
Spontaneous bleeding 6 (4)

distension or a frothy appearance of the bowel lumen on abdominal
radiography; 16 did not have lethargy, hypotonia, or apnoeic episodes.
Five infants without pneumatosis intestinalis had portal venous gas or
free air in the abdomen, and one did not have any of these radiological
signs but at surgery extensive necrotising enterocolitis affecting the
colon and terminal ileum was found.
Of the 66 infants without pneumatosis intestinalis, 30 were reported

to have the three other grade 1 features, 16 had abdominal distension
and blood in the stool as the only feature, and six had only blood in the
stool and general features of infection.
Grade 2 features were reported in 63 out of 105 confirmed cases but

in only 16 of the 60 unconfirmed cases (/2 = 15-7; p = 0-00007); 45 out
of 87 very low birthweight (< 1500 g) infants had one or more of the
grade 2 features compared with 34 out of 78 remaining infants (not
significant).
There were no significant differences in the mean birthweight or

mean gestational ages of confirmed and unconfirmed grade 1 and
grade 2 cases. Grade 1 and grade 2 confirmed cases were about three
days older than grade 1 and grade 2 unconfirmed cases. The median
age at onset was 9 days. A significantly larger proportion of grade 2
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than grade 1 cases were younger than this median age (Cochran's test
comparing proportions within categories, ' =2= 1, p = 003).

SURGERY AND PATHOLOGY

Thirty two of the 105 confirmed cases were treated surgically and 29
of these were grade 2 in severity. No infants weighing less than 750 g
at birth underwent surgery, but in higher birthweight groups the
proportions undergoing surgery were similar. Perforation of the bowel
was reported in nine confirmed grade 2 cases and in two grade 2 and
one grade 1 unconfirmed cases. The sites of perforation were reported
as the small bowel in five and the large bowel in four; the terminal
ileum was specified as the site of perforation in four cases.

In 33 infants details of the sites of bowel necrosis found at surgery
or necropsy were reported. In nine infants lesions were confined to the
small bowel and in six of these the site was specifically stated to be the
terminal ileum. In 12 infants the small and large bowel were affected;
in 12 infants only the large bowel was affected. In one infant without
pneumatosis intestinalis, necropsy findings were a perforated ileum,
ischaemic enterocolitis, and thrombosis of the common iliac artery.

MICROBIOLOGY

Twelve infants with bacteraemia were reported among the 63 grade
2 confirmed cases and 11 among the 42 grade 1 confirmed cases. The
organisms isolated from the blood of confirmed cases were Escherichia
coli (7), Staphylococcus epidermidis (7), Clostridium sp (3), Staph
aureuis (2), Pseudomonas aeruginosa (2), anaerobic diphtheroids (1),
Citrobacterfreunldii (1), Candida albicans (1). Among the unconfirmed
cases organisms isolated from blood were Staph epidernidis (5),
Streptococcus faecalis and Str viridans (1), Bacteroides sp (1), Cl
perfringenis (1), Pseuidoinonas sp (1), and Klebsiella oxytoca (1).

Only two virus identifications were reported: rotavirus in the faeces
of one patient and echovirus type 11 in the cerebrospinal fluid and
faeces of another. Other possibly significant findings were: isolates of
Staph aureus from an umbilical artery tip, Str faecalis from jejunal
tube tip, Staph aureus from a pharyngeal aspirate, a K oxytoca
abdominal abscess, Staph epidermidis from an intravenous cannula,
and Cl difficile toxin in faeces of two patients including one of three
with positive cultures.

OUTCOME

The outcome of three grade 2 confirmed cases was not known.
Thirty four of the 162 cases where the outcome was known were
reported to have died of necrotising enterocolitis (table II). Increased

TABLE iI-Fatality rate in cases of niecrotising enterocolitis by birthweight,
grade, and sex

Confirmed cases*

Grade 1 Grade 2

Birthweight (g) Boys Girls Boys Girls

Unconfirmed cases

Grade 1 Grade 2

Boys Girls Boys Girls

2500 0/8 0,13 0/6 2/3 0/3 0/4 0/0 0/3
2000- 0/0 0/1 0/4 1/4 0/1 0/2 0/0 0/1
1500- 0/5 0/5 3/8 0,0 0/7 0/5 01 0/1
1250- 0/1 12 2/5 3/6 1/2 0/2 0/2 0/2
1000- 1/3 2/8 1/4 5/8 0/6 1/6 0/0 0/1
750- 0/2 1/3 1/3 3/4 0/3 0/1 0/2 11
-750- 0/0 0/1 1/3 2/2 1/1 0/1 1/2 0/0
Total 1/19 4/23 8/33 16/27 2/23 1/21 1/7 1/9

Outcome of 3 cases unknown.

fatality rates were highly significantly related to low birthweight and
grade of illness (p < 0 001). For example, there were only six deaths in
the 75 infants with birthweight greater than 1500 g but 28 in the 87
with birthweights of 1500 g or less. Among these 87 there were eight
deaths in the 42 infants with grade 1 illnesses and 20 in the 45 with
grade 2 illnesses. The fatality rate was also higher among confirmed
cases than among unconfirmed cases (p < 0-02). These three associa-
tions were independently significant (Cochran's tests). By the same
statistical test higher fatality rates were seen in girls than in boys
among the confirmed cases, independently of birthweight or grade
(p < 0 02). The numbers were too small to assess sex differences in

825

unconfirmed cases, among which, in any case, there were few deaths.
Four grade 2 clinical features were associated with a fatality rate

above the mean for the group as a whole. These were spontaneous
bleeding (4/6), gas in the portal vein or free air in the abdomen (18/29),
tissue (mucosa) in the stool (4/7), and abnormal bleeding (6/11). Of the
21 grade 2 confirmed cases with only one grade 2 feature, four died. In
all but six of these infants the grade 2 feature reported was abdominal
tenderness or rigidity. Among the 42 grade 2 confirmed cases with
more than one grade 2 feature reported 20 died.

Bacteraemia was associated with a twofold increase in fatality in
grade 2 confirmed cases: 8 out of 12 infants with proved bacteraemia
died compared with 16 out of 48 of the remainder (Fisher's exact test
p=0 05). In those with confirmed grade 1 necrotising enterocolitis
one out of 11 with bacteraemia and 3 out of 31 without bacteraemia
died.
The fatality rate among infants undergoing surgery was 12/29 grade

2 infants and 0/3 grade 1 infants. These rates were similar to those
among infants managed conservatively.

Outbreaks

In the full study the infants in units which reported outbreaks (see
figure) were compared with the remaining reported cases. The mean
birthweight was 1780 g in the six units compared with 1750 g in the
remainder. Within the six units 24 of the 56 cases were diagnosed
within a few days of each other (three to 11 days) and were considered
separately in analysis. The mean birthweight of these 24 infants was
1650 g compared with a mean of 1888 g in the remaining infants in
these units. None of these differences was statistically significant.
Thirteen of the 24 cases were radiologically or histopathologically
confirmed, and this proportion was not significantly different from the
21 out of 32 remaining cases in those units, or the 71 out of 109 cases
in the other units. Of the 11 outbreak cases that were not radiologically
confirmed, three showed the three remaining grade 1 features, three
had only blood in the stool and general features of infection, three had
only abdominal distension and general features of infection, and two
had only abdominal distension and blood in the stool. Nine of the 24
outbreak cases were grade 2 cases, compared with 17 out of 32
remaining cases in those units and 53 out of 109 cases in other units.

Discussion

Pneumatosis intestinalis is the hallmark of necrotising
enterocolitis and in most recent studies case definitions specify
its presence as a condition of definitive diagnosis in the absence
of portal venous gas or histopathological confirmation.1-3
Clearly, however, paediatricians in our study considered infants
with abdominal distension, blood streaked stools, and systemic
illness as suffering from necrotising enterocolitis, and presum-
ably they were managed accordingly. Radiologically or histo-
pathologically confirmed cases and unconfirmed cases were
similar in birthweight and gestational age, but only 27% of the
unconfirmed cases were reported to have the severe grade 2
features compared with 600, of confirmed cases. The ages of onset
of grade 1 and grade 2 unconfirmed cases were three days earlier
respectively than grade 1 and grade 2 confirmed cases, and these
differences may indicate a distinct pathological process.4 Some
of these unconfirmed cases may also have been true cases
diagnosed and treated early in the clinical course of the disease
before pneumatosis had developed.

Infants with severe grade 2 features developed necrotising
enterocolitis about five days earlier than grade 1 cases, though
they were of similar birthweight and gestational age. The wide
spread of ages of onset, from 0 to 83 days, resulted in a large
variance, and the difference in the mean ages of onset was not
statistically significant. Nevertheless, the trend was evident
within each birthweight group and in confirmed and un-
confirmed cases, suggesting that severe illness occurs earlier in
life.5
The sex difference in survival was surprising in that girls

experienced twice the fatality rate of boys. This could not be
explained by female infants being of lower birthweight. Apart
from this finding, the outcome data in general agree .with
Kliegman and Fanaroff's6 experience over nine years. Fatality
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was associated with grade 2 clinical features and bacteraemia but
there was no difference whether the infants were treated
surgically or medically.
The possibility that necrotising enterocolitis may result from

infection deserves close attention.7 Specific enteric pathogens
have not been consistently isolated from infants with necrotising
enterocolitis, and the predominance of Staph epidermidis and
E coli bacteraemias reported in our study probably reflect the
commoner causes of bacteraemia generally found in special care
units.8 It has, however, been suggested that overgrowth of
organisms within the normal gut flora may produce necrotising
enterocolitis in the immature gut.9
The occurrence of six outbreaks in the winter and spring of

the second year of the study is strong support for an infectious
cause of necrotising enterocolitis.10 At least one other unit
experienced such an outbreak at this time, which was not
reported through the surveillance scheme. Within the units
where there were outbreaks no statistically significant differences
were found in endemic and epidemic cases, nor were these
infants different from those seen in other units in birthweight,
gestational age, or clinical features. Thus our data do not support
the suggestion that infants in outbreaks are heavier, but there
was some support for the suggestion that illnesses were less
severe.'"
The clinical reporting of necrotising enterocolitis has proved

valuable in defining the clinical presentation of this disease in
Britain and describing the basic epidemiological characteristics.
It is hoped that the system will continue so that seasonal and
geographical trends may be discovered and fatality rates moni-

tored, as well as providing the basis for collaborative studies
between neonatal paediatricians and other disciplines.
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Legionella infection 1981-2
Prepared by The Public Health Laboratory Service Communicable Disease Slurveillance Centre

A total of 281 cases of legionella infection was reported to the
Communicable Disease Surveillance Centre in 1981 (143) and
1982 (138). The causative organism was isolated from 19
patients and shown by direct immunofluorescence in a further
four. Another 171 patients had a fourfold or greater rise in
immunofluorescent antibody titre to ) 64. Seventy eight had a
convalescent titre of > 128 or a falling titre, and in nine the
details of the serology were not specified.
Most of the infections were due to L pneumophila serogroup 1;

10 were probably caused by other serogroups, including one
serogroup 3 and two serogroup 5 confirmed by isolation. Six
infections were caused by other species, including two due to L
bozemanji diagnosed by isolation and direct immunofluorescence
respectively.

In 10 other cases the serological findings were diagnostic but
the patients were not reported to have had pneumonia; five had
influenza like illnesses. Five of the 10 had rising titres, one to
L micdadei. One, who had a fourfold fall in titre, was part of a
common source outbreak of legionellosis on a power station
construction site.
The age distribution of the patients with confirmed pneumonia

for both years (fig 1) shows that most were in the sixth decade.
The male to female ratio was 2 3:1 in 1981 and 2 2:1 in 1982.

Thirty four patients died, a case fatality rate of 120o. Eight
of these were among 12 patients thought to have acquired the
infection in hospital. Four of them had neoplastic disease, three
had chronic renal disease, and four had severe chronic respi-
ratory or cardiovascular disease. Of the 26 others, 17 had
travelled abroad. Eight of the deaths were in people under 50
years; two of these infections were nosocomial, a child of 7 with
a kidney transplant and a woman of 42 with lymphoma; three

were in travellers (a woman of 24, a man of 41, and another man
of 47).
A history of recent travel was given by 137 patients (490,'), of

whom 121 had travelled abroad and 16 within Britain. Thirty
three people had visited the Balearics, 13 mainland Spain, 19
Italy, 19 Portugal, nine France, and eight Greece. Nine had been
to other countries in Europe and 11 to other parts of the world.

Eleven hotels were associated with more than two cases in the
two year period. Seven patients had stayed at a hotel in Palma
Nova, Mallorca, six at one in Italy, and four and nine respec-
tively were linked with two Portuguese hotels which had also had
cases in 1980. Seven more hotels were implicated in a total of 17
other cases.
The month of onset in 281 cases (fig 2) shows that the usual

peak occurred in late summer and early autumn.
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FIG 1-Age and sex of cases: 1981 and 1982.
FIG 2-Month of onset and travel history of cases: 1981 and 1982.

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J (C

lin R
es E

d): first published as 10.1136/bm
j.287.6395.824 on 17 S

eptem
ber 1983. D

ow
nloaded from

 

http://www.bmj.com/

