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SUMMARY

Shigella dysenteriae type 1 related dysentery outbreak

in Zimbabwe at the end of 1992 has been associated
_ with anincrease in the frequency of haemolytic uraemic

syndrome (HUS). In order to document this new clini-

cal experience a retrospective study was undertaken to
" document clinical and laboratory features, treatment
and outcome of children with HUS.

During the period January 1993 to June 1994, 96
children with HUS were seen at the referral hospitals in
Ham;e. Severe and prolonged anaemia was acommon
feature and 80 pc of the children were given blood
transfusions. Severe anaemia (HB < 6g/dl) was how-
ever, present in 50 pc of the children prior to death.

Leucocytosis (white blood cell count > 20 x 10°/L) was’

present in 87 pc of the children on admission and there
was no association between the level of leucocytosis
“and anuria. Anuria-was present in 37 (39 pc) and was
associated with a mortality of 68 pc. Peritoneal dialysis
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was performed in 26 (27 pc) patients. Major neurologi-
cal complications were seen in a third of the children.

" Thirty eight children died, an overall case fatality rate

(CFR) of 40 pc.

Earlier recognition, promptand comprehensive sup-
portive therapy may improve the immediate survival in
children with HUS in Zimbabwe.

INTRODUCTION

The haemolytic uraemic syndrome (HUS) character-
ized by the triad of microangiopathic haemolytic

" anaemia, thrombocytopenia and acute renal failure has

been reported from various parts of the world.! Al-
though HUS results from a variety of disease processes,
two principal subgroups have been defined in chil-
dren.? Diarrhoea associated HUS is the most common
group and is often related to infection with cytotoxin
producing organisms such as verotoxin producing
Escherichia coli or shig'atoxin-producing Shigella
dysenteriae.® The second group consists of non diar-

-thoea related HUS which has been associated with

many different aetiologies.*

The reportéd prevalence of HUS varies in different
countries.’ A previous survey from Southern Africa
recorded that HUS was relatively common in White
children but was rare in Black children. In these chil-
dren there was no relationship between epidemics of
gastro-enteritis and the prevalence of HUS.

Haemolytic uraemic syndrome has been an uncom-
mon problem in Black Zimbabwean children in the
past. Hospital records at the two major referral hospi-
tals in Harare show thatonty 11 children were admitted
with HUS during the period 1980 to 1991.

Towards the end of 1992 outbreaks of dysentery_

were reported from various parts of Zimbabwe which
were later confirmed to be due to Shigella dysenteriae
type 1.° This outbreak has been associated with a
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concurrent increased frequency of HUS. In order to
describe this new clinical experience in Zimbabwe, we

undertook a retrospective study to document clinical

and laboratory features, treatment and outcome of
children presenting with dysentery related HUS.

MATERIALS AND METHODS

The study was conducted at the two referral hospitals in
Harare during the period January 1993 to June 1994,
The study group consisted of children aged up to 12
years who developed HUS following dysentery. The
diagnosis of HUS was based on the presence of
microangiopathic anaemia (HB < 10g/dl with evidence
of fragmented red blood cells) and uraemia (urea > 8
mmol/L). Since thrombocytopeniais notalways present

in HUS, cases with a normal platelet count (i.e. =

150 000 x 10%L) were also included in the study.’
" Anuria was defined as failure to pass urine for 24 hours
or more and oliguria as a daily urine volume less than
15ml per kilogram weight in 24 hours.?
Data collection: The following mformatron was
_retrieved from case files: socio demographic features,
initial treatment of dysentery, clinical and laboratory

features, clinical course and management of HUS and-

the immediate outcome.
_ Laboratory methods: The standard biochemical
and haematological tests were done on admission and
over the course of the illness as required. Blood culture
samples were taken in children in whom sepsis was
suspected on admission or during the course of the
illness. Appropriate standard procedures were used for
. the identification of organisms from both blood and
stool samples at the referral hospitals.’ :
Statistical analysis: Data was analysed by com-

puter software using EPI Info v5. Categorical data was -

evaluated by Yates corrected chi-square and Fisher's
exacttest when the expected frequencres were 1ess than
five.

" Continous data were analysed by the Student’s L test.

A p value of less than 5 pc was considered SIaUSueally :

significant.
' RESULTS

Socio Demographic Features. _

Ninety six children were seen during the period of 18
months. There were 62 males and 34 females. The age
rangedfrom seven months to 12 years and the peak age
~ group was 12.to 23 months. (Figure I). There was a
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Figure I: Age distribution and outcome of 96 children
with HUS.
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Figure II: HUS distribution by month.
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seasonal trend as noted by the increased frequency of '

cases during the hot and rainy season (October to

" March) as shown in Figure II.

. Thirty six children resided in urban and perr -urban

areas of Harare City. The rest lived in various parts of

the surrounding provinces. In 84 cases details regard-

ing the water supply were available. Seventy two had -

access to tapwater, 10 borehole water, one river arrd one
well water. Twenty eight patients gave a history of
recent travel and inadequate information was available

. about the watér supply in the area visited. In 32 casés a
definite history of contact with dysentery mostly with -

close relatives was noted and five of these contacts had
died ‘prior to the patient’s admrssron to the referral
hospitals. :

Thirty nine cases (41 pc) were referred by the two
infectious diseases hospitals in Harare and 31 (32 pc)
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Twenty three cases (24 pc) were referred from the local
clinics and three were self referral.’

There were seven children below the age of 15

months and all were being breast fed except for one
infant who had been breast fed for 10 months only.

- In 90 patients weights were available. Fifty three
patients (60 pc) were of normal nutrition (weight for
age) > 80 pc), and 25 (27 pc) were underweight (< 80
pc weight for age). Severe malnutrition was present in

12 children: six had marasmus, six had kwashiorkor -

and two had marasmic kwashiorkor (Wellcome classi-
fication).®

Prior antibiotics hadbeen prescribed for dysentery in
70 patients. Ten different drugs were used: a single
drug in 23 (33 pc) two in 24 (34 pc) children and three
or more in 18 (26 pc) children. Cotrimoxazole was the
most frequently used drug for dysentery. Other com-
monly used drugs included chloramphenicol, cepha-
losporin and metronidazole. Nalidixic acid was used in

. seven patients only.

.Presenting Features and Clinical Course.

The duration of bloody diarrhoea ranged from two to
28 days (median eight days) prior to admission. The
time of onset of HUS following dysentery ranged from
four to 30 days (median 11 days).

Pallor was present in approximately 80 pc of the
children on admission (see Table I). In more than half
there were changes in sensorium which included drowsi-
ness, lethargy and coma. Fourteen had a history of
seizures on arrival. Severe neurological manifestation
as defined by seizures, comaandhemiplegia developed

Table I Presentmg Jeatures in 96 patients with
haemolyttc uraemic syndrome (HUS)

Features' Number of patients pc
Pallor 76 79
Altered consciousness 50 52
Dehydration 44 46
Vomiting ‘38 » 40
Anuria 27 28
"Fever - ‘ 20 21
Abdominal distention » 15 16
. Seizures 14 - 15
Jaundice . 4 4
* Generalised lymphadenopathy 4 4
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Table II: Laboratory features in children with HUS.

Initial - During the course of
the illness

. Median (min-max) . Median (min-max)‘

HaemogloBin

6,1 (3-10,0) . 45(2,4-85)

dl lowestlevel ..
o . | /-7
platelet - 88 (7-372) 32 (6 —239) :
10°x L lowest level
eucocyts © 48 (5,6 —140) 58 (9 — 192)
10°x L - peak level
Sodium 118 (101 — 140) - 115-(100 — 140)
mmol/L lowest level
Potassium 48(2,3-8) 57 (3,1—-8,8)
mmol/L ’ peak level
Urea 23,5(8,3-1140) 33,8 (13,4—83,0)
mmollL’ ' " peaklevel
Creatinine 300 (69— 967) 405 (99 — 998)
pmol/L peak level -

in 29 (30 pc) children, during the course of the illness.
Ten were severely dehydrated and 34 had some dehy-
dration on arrival at the hospital.

Anuria was present in 27 children and 10 more
children became anuric during the course of the illness.
The duration of anuriaranged from one to 36 days with
a median of three days. Oliguria was recorded in six
children,

Forty: six (48 pc) children continued to pass bloody
diarrhoea in the hospital for periods ranging from two
to 18 days. Nineteen children developed a tender dis-
tended abdomen. Toxic megacolon, ileus and intestinal .
perforatlon were suspected- in these cases. Rectal

- prolapse was present in six children.

In 56 children. blood pressure was measured on
admission and in all cases it was found to be normal for
age. Thirteen children developed spontaneous bleed-
ing from the mucous membranes mainly from the
mouth and nose and in four petechiae and purpura were
also present. Four bled from the upper gastro-intestinal
tract. Concurrent peneumonia was present in five chil-
dren and in two pleural effusion was diagnosed.
Laboratory Fmdmgs

Table II summarises the laboratory ﬁndmgs at pre-

. sentation and dﬂrmg the, course of the illness.
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The median level of haemoglobin fell from 6,1 gd/dl
on admission to a level of 4,5 g/dl during the hospital
stay. Seventy one (74 pc) children had a platelet level
of (150 x 10%/L on presentation and of these 26 (27 pc)
had platelet levels below 50 x 10°/L. Children with
bleeding into the mucous membranes or skin had
platelet counts which ranged from seven to 81 x 10%/1.
and the median was 18 x 109/L. Prothrombin time was
done in seven, in four activated partial thromboplastin
time and in two fibrinogen degradation products were
looked for. The results were normal except in one child
where both prothrombin time and activated partial
thromboplastin time were prolonged but the levels of
fibrinogen degradation products were not available.

Leucocytosis (white blood cell count > 20 x 10%/L)
" wasrecorded in 82 (85 pc) at presentation and in 47 (49
" pc) the levels were greater than 50 x 10%/L. The median
level for the peak leucocytosis was 58 x 10°/L. No
significant association was found between the initial
leucocyte count and anuria (X* = 1,26; df = 2;
p = 0,531). '

Initial sodium levels were available in 89 children,
49 (55 pc) were hyponatraemic with plasma sodium
concentration < 120 mmol/L. with 16 being below 110
mmol/L. During the course of the illness, a further 19
children became hyponatraemic. There was no signifi-
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children. The following organisms were isolated.
Staphyloccus'aureus in four, group D Streptococcus in
two, and one each of Haemolytic Streptococcus, Kleb-
siella sp, Strep.pneumoniae and Shigella dysenteriae.

Twenty four children were tested for the presence of
Human Immunodeficiency Virus (HIV) antibodies on
the basis of severity of illness. Only four were positive
for antibodies. These four children also had clinical
features suggestive of HIV infection consisting of
generalised lymphadenopathy, oral thrush and pneu-
monia. The constellation of such features were absent
in the rest of the children.!!

Management.

Blood transfusions were givenin 78 (81 pc) children
and 70.pc received two or more transfusions. Sixteen
cases were given single or multiple platelet transfusion.
Fresh frozen plasma was given to three children. Peri-
toneal dialysis was performed in 26 (27 pc) of the
children and of these 22 (60 pc) were anuric. Four
children without anuria were dialysed on the basis of
rapidly rising creatinine levels. In 13 the dialysis was’
done within 48 hours of developing anuria whilst in

Table III: Clinical and laboratory features present at
the time of death in 38 children.

. . > Number pc
cant difference in the degree of hyponatraemia in
children with seizures and in those w1th(?ut selzurc?s (t Anaemia (Hb < 6g/d) 19 50
= 0,40; df = 94; p > 0,05). Hyperkalemia (potassium Anuria 16 4
gcr\éel > 5,5 mmol/L.) was repordcd in 54 (56 pc) chil- Hyperkalemia (K* > 6 mmoliL) 15 a9
n
: . . Hyponatremia (Na < 120 mmoilL 13 k.
Stool samples were cultured in 37 (39 pc) children ypo. ( "< ) )
. L - Intestinal obstruction/perforation 6 16
before, at referring hospitals or on admission. In three Seizures 6 56
Shigella dysenteriae type 1 were isolated, and in one
. Coma 6 16
each S. Flexneri and Salmonella group B. . -
. . Bleeding from mucous membranes 5 13
Blood cultures were performed in-34 children sus- S
. . . Pneumonia 4 1
pected of sepsis and bacteremia was present in 11
Table IV: Outcome in 37 anuric patients.
Alive Dead Total CFR p-value
Dialysed ’ 10 12 22 55 pc
Not dialysed 2 13 15 86 pc 0,043
Dialysis within 48 hours of ' ’
developing anuria ) 7 7 14 50 pc
Dialysis after 2 days of anuria 3 5 '8 63 pc 0,454

CFR: Case fatality rate.

270



CENTRAL AFRICAN
JOURNAL OF MEDICINE

nine, dialysis was performed later than 48 hours. Dialy-
sis was stopped in one child after two days because of
signs of intestinal perforation and also in a further two
children who had remained anuric for 18 and 38 days
respectively.

Children with signs of intestinal obstruction were
managed conservatively without surgical intervention.
All children were given multiple antibiotics during the
hospital course. The two most frequently used agents
were cephalosporins (37 pc) and chloramphenicol (36
pc). Nalidixic acid was used in27 (28 pc) children who
presented during the period January 1994 to June 1994.
Metronidazole was prescribed in 16 children and in 11
children ampicillin was used.

Outcome. .

Thirty eight children died giving a case fatality rate
of 40 pc. There was no relationship between age and
mortality (X? = 1,98; df = 2; p = 0,377). Eight died
within 48 hours of transfer to the referral hospital whilst
the rest were hospitalized for a median of 15 days
(range = three to 45 days). Table I1I lists the important
clinical and laboratory abnormalities present at the
time of death. Severe anaemia (Hb < 6 g/dl) was
recorded in 19 (50 pc) children before death. Fifty four
(93 pe) of the live children were transfused whilst only
24 (63 pc) who died were given a blood transfusion (X*
=11,6;df=1; p=<0,001). Almost40 pcof the children
also had severe electrolyte derangements before death.

Twenty five (68 pc) of 37 children with anuria died
(Table IV). Twenty two anuric patients were dialysed
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of whom 12 (55 pc) died and 13 (86 pc) of the 15 anuric
children who were not dialysed died. Of the 12 anuric
patients who survived, 10 were dialysed whilst two
patients with anuria (lasting one and three days respec-
tively) with normal potassium levels improved on
diuretic therapy alone. The case fatality rate in the non
anuric patients was 22 pc (Table V). Case fatality rate
in anuric patients whether dialysed or not was signifi-
cantly higher than the non anuric patients (X*=17,9;
df=1; p<0,001)..

Fifty eight children were discharged after a hospital
stay ranging from one week to 30 days (median 15
days). Seventeen (29 pc) children had creatinine levels
greater than 100 pmol/L at discharge (11 of whom had
been dialysed). One child had sustained brain damage
and another had to be maintained on anti-convulsant

therapy.
DISCUSSION

Over the last 10 years epidemics due to SD1 related
dysentery have been recorded in East and Central
Africa’*"* and in late 1992 a similar outbreak of SD1
related dysentery occurred in Zimbabwe.S This out-
break was followed by an increased number of cases of
HUS which was previously an uncommon condition
among children in Zimbabwe.? Similarly large in-
creases in the number of cases of HUS followed epi-
demics of dysentery due to SD1 in the Indian subcon-
tinent." Shigella dystenteriae type 1 or enterohaemorr-
hagic E. coli are associated with the production of

Table V: Comparison of complications in dead and live patients with HUS.

Alive Dead Total CFR ‘p-value
Anuria 12 25 37 68 pc
No anuria 46 13 59 22pc < 0,001
Seizures 12 6 18 33pc
No seizures 46 32 78 41pc 0,738
Coma - 7 6 13 46 pc
No coma 51 32 83 39 pc 0,829
Tender distended abdomen 13 6 19 32pc
Normal abdomen 45 32 77 42pc 0,523
Pneumonia 1 4 5 . 80pe
No pneumonia 57 A4 91 37pc 0,078
Bleeding from mucous membrane 8 5 13 38 pc
No bleeding 50 33 83 39pc 0,829

CFR: Case fatality rate.
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Shiga toxins (verotoxins) which are involved in the
pathogenesis of HUS.!* The relative severity of HUS
appears to be directly related to the quantity of Shiga
toxin produced by these pathogens.!®

A recent study has confirmed that SD1 isolates in
Zimbabwe are resistant to cotrimoxazole and ampicillin,
(the two normally recommended drugs) but sensitive to
nalidixic acid.¢Nalidixic acid became widely available
only during the early part of 1994 which explains the
wide usage of cotrimoxazole for dysentery in our
patients. In Bangladesh an increased risk of developing
HUS has been associated with the use of inappropriate
antibiotics and delay in treatment of shigellosis."

The very low yield of SD1 from stool culture samples
on presentation with HUS may be explained by the fact
that the rate of excretion of organisms in the stool
usually diminishes six or more days after the onset of
dysentery, and possibly by the use of inappropriate
microbiological techniques atvarious health centres. '#1°

A history of contact with relatives with dysentery in
more than a third of the children with HUS emphasises
the importance of person to person transmission of
Shigella infection. A recent study of HUS related to E.
coli 0157:H7 gastro-entereritis found that contact with
individuals suffering from diarrhoea was a more im-
portant risk factor for childhood HUS than direct expo-
sure to under cooked meat.?

The time interval of up to two weeks between the
onset of dysentery and the common presenting features
of HUS (pallor, altered conscious level, with or without
reduction of urine output) was consistent with the
findings reported from the other parts of the world. 22

It is important to note that half of our patients were
severely anaemic before death and that they had re-
ceived significantly less frequent blood transfusions
compared to patients who survived. The rapid onset of
anaemia, with prolonged and severe haemolysis should
be recognised and emphasis placed on the need for
early and multiple transfusions.”

In a high proportion of the chlldren severe
hyponatremia, hyperkalemiaand markedly raised crea-
tinine levels were recorded. The presence of anuria was
associated with a high mortality in these children. The
value of peritoneal dialysis in the treatment of acute
renal failure in HUS has been well established. Early
and aggressive dialysis therapy has been shown to
improve the immediate prognosis for survival.* Late
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referral, delay in starting dialysis in children with
oligoanuria and severe hyponatremia or hyperkalemia
contributed to significant mortality in our children. A
study from India reported that severe renal injury is
often present in children with post dysenteric HUS and
the mortality was higher in those with prolonged anuria
and total cortical necrosis.”® A proportion of our pa-
tients had evidence of renal impairment at the time of
discharge from the hospital indicating the possibility of
some renal damage.

Severe neurological involvement such as seizures,
coma, and hemiplegia recorded in 30 pc of our
children concur with reported rates of 20 to 34 pc in
other studies.?*?” Although some authors have reported
strong association between severe neurological find-
ings with death, such association was not found in our
study population.?>?® In contrast to previous findings E.
coli 0157:H7 related HUS no significant difference in
the degree of hyponatremia in children with and with-
out seizures was found in our children.”

The majority of the children had significant
leucocytosis on admission. This is consistent with
granulocyte leukemoid reactions which normally oc-
cur during the second week of illness in children with
dysentery due to SD1.22 Butler et al found higher
peripheral leucocyte counts in children with HUS fol-
lowing SD1 infection than in those who did notdevelop
HUS." In E. coli 0157:H7) related HUS the initial
peripheral leukocytosis is associated with a poor prog-
nosis.?”? Howeyver, in a recent study from India, where
SD1 related HUS is frequent, no such correlation was.:
found.” There was no association between the level of
leucocytosis and anuria in the present study. Further
studies are needed to assess the predictive role of
leucocytosis in SD1 related HUS.

Bacteremia due to Shigella and other bacteria has
been found to be more prevalent in infants, malnour-
ished and severely ill patients with shigellosis in
Bangladesh.* Similar findings in this study underscore
the importance of management of presumptive sepsis
appropriately.

A significant number of children were underweight
or severely malnourished on admission. Shigellosis is
known to aggravate pre-existing malnutrition or pro-
voke malnutrition in previously well nourished chil-
dren.**? Persistent bloody diarrhoea and other severe
gastro-intestinal involvement may have further com-
prised nutrition in a proportion of the children with
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HUS. Inmost patients with shigellosis, caloric require-
ments exceed basal requirements and therefore appro-
priate nutritional support (and parenteral nutrition if
necessary) should be provided.»

In developed countries there has been a dramatic
decline in the mortality from E. coli 0157:H7 related
HUS during the acute illness from 30 to 40 pc in the
1960s to as low as 4 pc three decades later.>** The high
mortality rate of 40 pc in our children may be partly
attributable to Iack of previous clinical experience and
awareness regarding SD1 related HUS. Earlier recog-
nition, prompt and comprehensive supportive therapy
including early dialysis may improve the immediate
survival in children with HUS.

ACKNOWLEDGEMENTS

* Theauthors thank the Medical Superintendent of Harare
and Parirenyatwahospitals and colleagues forallowing
access to patients’ case files, Mr D] Pirie for the
technical help with programming, Miss T Sigauke for
typing the manuscript and Dr CH Bannerman for his
helpful review of the article. The funding for the
research was provided by the World Health
Organisation.

REFERENCES

1. Fong JSC, de Chadarevian JP, Kaplan BS.
Haemolytic uraemic syndrome: current con-
cepts and management. Pediatr Clin North Am
1982;29:835.

2. Pickering LK, Obrig TG, Stapleton B. Haemo-
lytic' uraemic syndrome and enterohaemorr-
hagic Escherichia coli. Pediatric Infect Dis J
1994;13:459-75. )

3. Stewart CL, Leticia VT. Haemolytic uraemic
syndrome. Pediatr in Review 1993;14:218-24,

4, Fitzpatrick MM, Walters MDS, Trompeter RS,
Dillion M, Barratt T. Atypical (non-diarrhoea
associated) haemolytic-ureamic syndrome in
childhood. J Pediatr 1993;122:532-7.

5. Kibel MA, Barnard PJ. The haemolytic-uraemic
syndrome: a survey in Southern Africa. S Afr
Med J 1968;692-8. .

6. Mason PR, Nathoo KJ, Wellington M, Mason
E. Antimicrobial susceptibilities of Shigella
dysenteria type 1isolated in Zimbabwe — impli-
cations for the management of dysentery. Cent
Afr J Med 1995;41:132-7. ‘

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

273

Vol. 41, No.9,1995

Fong JSC, Kapland BS. Impairment of platelet
aggregation in haemolytic uraemic syndrome:
evidence for platelet “exhaustion”. Blood1982;
60:564-70.

Barnett HL, Eihom AH. Pediatrics. 15th ed.
Crofts/New York: Appleton — Century. 1968;
22:1463-5.

Cheesbrough M. Medical Laboratory Manuel
for Tropical Countries. Vol 11. Microbiology.
Sevenoaks, UK: Butterworthes. 1985;Chap-
ter38:41-3.

Wellcome Trust International Working Party.
Classification of infantile malnutrition. Lancet
1970;2:302-3.

Nkrumah FK, Choto RG, Emmanuel J, Kumar
R. Clinical presentation of symptomatic human
immuno-deficiency virus infection in children.
Cent Afr J Med 1990;365:116-20.

Frost JA, et al. Plasmid characterization in the
investigation of an epidemic caused by multiply
resistant Shigella dysenteria type 1 in Central
Africa. Lancet 1981;ii:1074-6. ’
Huppertz HI. An epidemic of bacillary dysen-
tery in Western Rwanda 1981 to 1982. Cent Afr
J Med 1986;32:79-82.

Pal SC, Sengupta PG, Sen D, Bhattacharya SK,
Deb BC. Epidemic shigellosis due to Shigella
dysenteriae-1 in South Asia. Indian J Med Res
1989; 89:57-64.

Kaplan BS, Cleary TC, Obring TC. Recent
advances in understanding the pathogenesis of

‘the haemolytic uraemic syndromes. Pediatr

Nephrol 1990;4:276-83.

Levine M, DuPont H, Formal S, Hornick R,
TakeuchiE, GangarosaE, Snyder M. Pathogen-
esis of Shigella dysenteriae 1 (Shiga) dysen-

“ tery. J Infect Dis 1973;127:261-70.

Butler T, Islam MR, Azad AK, Jones PK. Risk
factors for the development of haemolytic-
uraemic syndrome during shigellosis role of
antimicrobial treatment. J Pediatr 1987;110:
894-7.

Garfinkel BT, et al. Antibiotics in acute bacil-
lary dysentery: observations in 1 408 cases with

- positive cultures. J Am Med Assoc 1953;151:

1157-9.
Echeverria P, Sethbatur O, Pikarangsi C. Mi-
crobiology and diagnosis of infection with Shi-



L

CENTRAL AFRICAN

20.

21.

22.

23,
24.
25.

26.
27.
28.

29.
30,

31.

‘JOURNAL OF MEDICINE

gella and entero-invasive Escherichia coli. Rev
Infect Dis 1991;13(suppl 4):5220-5.

Rowe PC, Orrbine E, Lior H. Wells GA, Mclaine
PN and the CPK DRC co-investigators, Diar-
rhoea in close contacts as a risk factor for
childhood haemolytic uraemic syndrome.
Epidemiol Infect 1993;110:9-16.

Koster F, Leveni I, Waler L, et al. Haemolytic
uraemic syndrome after shigellosis relation to
endotoxaemia and circulating immune com-
plexes. N Engl J Med 1978;298:927-33.
Rahman MM, Alam AKIM, Islam MR,
Greenough WB111, Lindebaum J. Shiga bacil-
lus dysentery associated with marked
leucocytosis and erythrocyte fragmentation.
John Hopkins Med J 1975;133:65-70.
Raghupathy P, Date A, Shastry JCM, Sudar-
sanam A, Jadhav M. Haemolytic uraemic syn-
drome complicating Shigella dysentery in South
Indian children. Br Med J 1978;1:1518-21.
Kaplan BS, Katz J, Krawitz S, Lurie A. An
analysis of the results of therapy in 67 cases of
the haemolytic — uraemic syndrome. J Pediatr
1971;78:420-5.

Srivastava RN, Moudgil A, Bagga A, Vasudeu
AS. Haemolytic uraemic syndrome in children
innorthern India. Pediatr Nephrol 1991;5:284—
8.

Siegler RL. Spectrum of extra renal involve-
ment in postdiarrhoeal haemolytic — ureamic
syndrome. J Pediatr 1994;125:511-8.

Hahn JS, Havens PL, Higgins JI, e al. Neuro-
logic complication of haemolytic — ureamic
syndrome. J Child Neurol 1989;4:108.
Milford DV, Taylor CM. Hyponatraemia and
haemolytic uraemic syndrome. Lancet 1989;
1:439,

Walters MDS, Matthei IV, Kay R, Dillion MJ,
Barratt TM. The polymorphonuclear leukocyte
count in childhood haemolytic uraemic syn-
drome. Pediatr Nephrol 1989;3:130-4.

Stuelens M]J, Patte D, Kabir I, Salam A, Nath-

SK, Butler T. Shigella septicaemia: prevalence,
presentation, risk factors, and outcome. J Infect
Dis 1985;152:784-90.

Black RE, Brown KH, Becker S. Effects of
diarthoea associated with specific enteropa-

1%

1%

[ Py

on M o 1) e e ey

274



This work is licensed under a
Creative Commons
Attribution - Noncommercial - NoDerivs 3.0 License.

To view a copy of the license please see:
http://creativecommons.org/licenses/by-nc-nd/3.0/

This is a download from the BLDS Digital Library on OpenDocs
http://opendocs.ids.ac.uk/opendocs/

Institute of
Development Studies


http://creativecommons.org/licenses/by-nc-nd/3.0/
http://opendocs.ids.ac.uk/opendocs/

