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SECTION II - RESFARCE 4.

A, Introduction:

1. Objective: The objective of this study will be to determine
the pathogenesis of HUS in shigellosis - more specifically the
role of prostacycline metabolism in the causation of Haemolytic—

Uraemic Syndrome (HUS).

2. Backgroun&: Shigellosis continues to be a major clinical entity
andTﬁUS is an extremely important yet unsolved problem in acute
shigellosis., HUS is a glinical syndrome characterized by falling
haemotocrit, red cell fragmentation and reticulocytiosis, platelet
destruction leading to thrombocytopenia, coombs-negative micro-
angiopathic haemolytic anaemia, hypofibrinogenaemia, thrombotic . \
occlusion in the microcirculation, the kidney being the main
target 6rgan,and acute renal failure; fluctuating neurological
signs ma; also be present. Originally described by Gasser et al]
in 1955, this syndrome has been reﬁorted mainly in infants and
young children. HUS is uncommon in adults. However, the
occurénce together of some of the abnormalities of this disorder
has been reported in adults with thrombotic thrombocytopenic

)

purpura, more commonly in women in association with pregnancy or

post-partum renal failure, malignant hypertension and systemic

2-4

diseases, such as, disseminated lupus erythematosus and scleroderma
HUS has been described as a complication of infections e.g. typhoid

—~ . . . P
 fever, gram~negaT. /e bactera~mia, mumps, and infectious mononuclosis.

’
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Microangiopathic hacmolytic anaemia as seen in HUS has been found

in renal and hepatic allograft rejection. HUS has also been reported
in association with the use of drugs such as oral contraceptives,
penicillin and phenjlbutazone ~/. First reported by Rahaman et al
in \9758, Koster and co-workers9 reported the occurence of WS after
shigellosis where the association of endotoxaemia, intravascular
coagulation, circulating immune~complexes and postmortem finding of
fibrin deposition in glomeruli and renal arteries was found in many
of their patients. Eight of the nine patients had severe grade of
colitis and more than half of these patients died. The complication
occurred in about 10% of hospitalized children,less than.2 years old,

who showed a leukaemoid reaction (TWBC)50,000 per cumm) and had stool

cultures positive for Shigella dysenteriae type I (Shiga bacillus). |

It occurred most often in the second week of illness when the patients

are afcbrile and are recovering from an acute episode of diarrhoea.‘
ThfombocyFOpenia, prolonged thrombin clotting time, hypofibrinogenemia

and elevated levels of fibrinogen-fibrin degradation products compatible
with disseminated intravascular coagnlation (D.I.C.) were

found in their patients with haemolysis. Patients in the haemolytic-
uraemic group had significantly lower levels of total protein and complement
components C3 and C, which suggested that patients with the most severe
haemolysis and renal disease exhibited complement censumption by the

classical pathway. Although others have found similar decrease in serum ’

. . . . el 0
complement - components C3 & C4 in HUS ., selective depression of Cjg & 04

levels by uraemia alone could not be excluded.



Circulating immune complexes were present too often in uncomplicated
shigellosis to relate them to the development of haemolytic anacmia.
Screening for 6-GPD was done in their patiénts with haemolysis and

deficiency was detected in a few patients (Koster et al: unpublished

observation).

The data generated from their study led to the conclusion that severe
colitis in shigellosis is associated with circulating endotoxin, which

in turn may produce ccagulopathy with renal microangiopathy and

haemolytic anaemia. The endotoxin is known to induce vascular endothelial
damagell and can trigger the coagulationlz and complement cascades
producing digseminated intravascular coagulation. .However, others have
failed to defect circulating endotoxin in patients. with theis syndromeia.
As the pathogenesis of this syndrome is not clear, variocus therapeutic
approaches have been attempted, including immunosuppression, high-dose
corticosteroids,. splenectomy, heparin, antiplatelet agents (aspirin,
dipyridamole etc), dextran and streptokinase. However, no definite
proof of the efficacy of any of these treatments has yet been obtained;
although spontancous unexpected recovery sometimes occurs. Plasma
exchange or transfusion of normal plasma has ﬁeen tried with beneficial
~effect - they possibly act-either by removing a toxic factor from plasma15
or by supplying a missing component16— possibly a physiological

inhibitor of platelet aggregation. The nature of this



)

17
plasma factor has not been defined. Remuzzi et al observed

correction of platelet count and microangiopathic anaemia following
plasma exchange and infusion in two of their patients with clinical
and histological signs of W.U.S. Prostacyeline~like (anii platelete
appregating) acitivity was undetectable in venous gpccimena from both
patients before plasma exchange but was present in specimens removed
an hour after phe end of plasma exchange. Remuzzi et al18 suggestéd
that the disturbed haemostasis obscrved in HUS patients might be
related to the deficiency of a plasma factor whicﬁ stimulates the
activity ofivascular prostacyclincb&g%t potent endogenous inhibitor .
of plateletléggregatidn. Increased prostacycline-like activity

in venous ti;sues of patients with uraemia and very prologed bleeding
time was reported by the same group of workerg9 . Deficiency of
endogenous pro;tacycline could favour the formation of platelet

thrombi in the microcirculation and as a logical therapeutic

intervention, prostacycline infusion was recently tried with success

2Q

in three children with the H.U.S.

The primary prostaglandins(PGs) are derived from unsaturated fatry

acids, primarily arachidonic acid (a major component of membrane phospholipids
i
of most mammalian tissues) containing 20 atoms of carbon disposed in a

cyclopentane ring. They originate from common intermediates, the cyclic

"endoperoxides., Prostacycline (alternatively called as PGIZ), the most

recently discovered member of the PG family, and thrombexane A, (another

metabelite of arschidonic acid in human platelets or thrombocytes)
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maintain a biological balance having opposite actioms. The cyclo-
oxygenase enzyme system transforms arachidamic acid in the platelets to
prostaglandin endoperoxides which in turn lead to the formation of
thromboxane AZ (Tx Az), a potent induqer of platelet agpregation.

In the vessel wall, the enzyme is involved im the production of
prostacycline (PCIZ), which has a powerful antiaggregating propertics,

The opposite effects of these end-products probably maintain a homocostatic
balance in platelet/vessel wall interactions and provide a line of

”

defence against thrombosis .
’ !

Determination of prostacycline ideally requires biopsy from peripheral ‘

18 ‘-

veins'~.+ This may be difficult to be obtained from children patients '

in Bangladesh on ethical grounds. Moreover, PG12 has a half-~life¢ in

. o . ' s . .
vivo at 37 ¢ of only 2-3 minutes. Due to such lability, its formation

in tissues is estimated by recovery of its stable hydrolysis product,

6—keuovPGFlﬁf Recently, a new method has been described to measure

this stable non-enzymatic sole degradation product of PGI,, in the

2’

eirculation adpating a radioimmunoassay

Specific Aims:

(a) Estimation of 6-keto—PGFh< » As a measure for the rdduction.in
activity of prostacycline responsible for subsequent platelet aggregation
and HUS.

(2) Determination ¢f plasma fibrinogen, thrombin time (TT) and fibrinogen~—

fibrin degradation products (FDP) as . evidence of DIC and that of serum

L]



haptoglobin and serum indirect bilirubin as tests for associated

haemolysis.

(3) Estimation of presence of shigella endotoxaemia using limulus

assay and to find out any relationship between endotoxaemia and level

of prostacycline.

A schematic diagram showing the relationship between HUS and associated

features like DIC, hacemolysis and endotoxaemia is given below:

Patients with acute & scvere shigellosis

developing HUS associated with

Endotoxaemia PIC

' Estimated by
Assayed by Limulus test Fibrinogen, FDP
3 & Thrombin time

v

Anticipated decreased
level of prostacycline

$

24
Circulating immune complexes
& Haemolysis

| ..
Estimated by decreased levels
of C., ¢, (will not be estimaté
for this study) & haptoglobin,
hyperbilirubiraemia, persistent
reticulocytosis and excess of

urobilinogen in urine.



Mothods of Procodure:

Selection of Patients:

Two groups of patients will be studied:

(1

(2)

All

About 100 patients with severe shigellosis {(patients passing frank
blood in the stool with fever and.signs of toxacmin like rvestless—
ness requiring hospitalisation) will be sercened for the development
of anaemia, thrombocytopenia and renal failure. These are the high
risk patients who may present with hypoproteinaemia (total protein

5 G/L and albumin fraction {3.6), hyponatraemia (plasma sodium
<3301mno}) & high leucocytﬁsis (TNBC> 50,000/cumm) and may cventually
develop HUS. Extremely few patiehts without these findings have

been knodn to develop HUS. However, those who improve and do not
develop HUS will be excluded from further gtudy. This may allow H
about 8-10 patients to be finally studied intensively. Patients
admitted with frank sings of HUS following history of severe dysentery

will also be studied.

‘Twelve age-matched, uncomplicated but stool-culture positive
shigellosis patients will be selected to act as a comparison

group. They are unlikely to develop HUS.

children below 6 months of age and those with severe malnutrition

(wt. for ht.< 75% of 50th percentile of ° ~~rd or NCHS standard) and

other complications (e.g. pneumonia, unconsciousness, convulsion etc)

will be excluded from the study.
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Manapgement of patients:

All patients with shigellosis in both groups will be treated by standard
therapeutic measures: (i) rehydration with I.V. Dac;a solution,

(ii) septrin in appropriate doses, sulphamethoxazéle 40 mg & Trimethoprim
8 mg/kg body wt/day. (Ampicillin will be ﬁvoided as HUS has been described
in ngsociation with penieillin therapy). (i1i) and if they develop HUS,

they will be given fresh whole blood transfusion after proper cross-matching.

Procedure after admission:

(a) A flow sheet (attached with the protocol) is designed to record the

relevant laboratory data.
1

{b) Plasma level of 6—keto—PGF1K will be determined by radioimmunoassay
using a commercially available RIA kit (New England Nuclear, Boston,
USA) following the method described by Salmonzz. 1 ml. of peripheral
blood will be drawn from cach patient to obtain IOQfll of serum for
the assay. The kit as a whole allows one to perform sensitive and
reproducible assays without the time and trouble of preparing own
components. The mean circulating concentration of 6-keto-PGF, in

1K
] , . 22,23
healthy subjects ranged from 1i5-182.5 pg/ml in plasma .

i

The procedure in principle will involve transfer of 100ML buffer,

100 ML patient's serum, 100ML anti—PGFId?and (SH) PGF!Kto glass

tubes which are to be mixed and incubated for overnight at 0-4°¢.
200\ L charcoal-dextran solution will then be added to the tubes

and shaken on vortex. The tubes will he left on ice for 5 minutes
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and then centrifuged for 5 minutes. 250M L supernatant will be
transferred to the vials containing 2 ml cocktail and counted for

radicactivity.

(c) Routine finger blood tests e.g. TWBC, DC, HCT, REC fragmentation,
plasma specific gravity, reticulocyte and platelet count will be
done on alternate days. The shigellosis patients when they develop
HUS usually remain well hydrated. Dchydration or overhydration may
change the HCT which will be corrected by the level of corresponding
plasma specific gravity using the latter's level as an index for

the status of hyvdration.

(d) Serum electrolytes,protein level (including clectrophoresis) urca
3
and crcatinine will be done as routine cliniecal investigations.
Serum indircet bilirubin will also be cstimated. These tests will

require 2 ml of venous blood.

(ej Limulus assay for endotoxaemia will be done in patients at the time
of admission and again tﬁree to seven days later, as endotoxacmia
was detected only before haemolysis and before renal failure is
establiéhed.“l ml. of venous blood and commercially available

limulus lysate (Sigma) will be required for the test.

;

(f) Measurement of plasma fibrinogen, thrombin time and fibrinogen=fibrin
dedgradation preducts will be done using commercial test kits (Hoechst—
lehring). Haptoglobin (plasma globulin which specifically combine with
free haemoglobin and is used up more, quickly than they are produced
when haemolysis occurs) will be cstimated by Single-radial-immunodiffusion
(SRID) technique using M-partigen plates (Hoechst-Behring). Total of

2 ml. blood will be required for thesc estimations.
. :
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(8) VUrine analysis will be done in all cases. Urine will alse Bbe

examined for excess of urobilinogen.
(h) Stool for microscopic examination and culture for shigella.

(i) Post mortem bone marrow examination will be done to assess the

bone marrow reaction in response to haemolysis.

The above mentioned investigations will be done in all patients at
the time of admission. Patients in both the groups will be followed up
by routine finger blood tests on alternate days to monitor the gudden
fall of hacmatocrit with leukemoid reaction, reticuloeytosis and throm-
bocytopenia, 1In patients who eventually may develop HUS,all the

investigations, as detailed in the procedure, will be repeated at the

L

—

height of leucocytosis aud subsequer :ly once every week until the
r 5
complete recovery of the patients. Those who do not develop HUS in
the study group will be excluded from further study - but a blood sample

will be taken at the time of discharge.

Attempts will be made to bring back the patients for follow-up 4

weeks after complete recovery and the investigations will repeated.

SIGNTF ICANCE AND RATIONALE:

Estimation of 6—kcto-PGF!“:shou1d provide us with valuable
information about the activity of prostacycline and its possible role

in the formatién of platelet thrombi in HUS. This will enable us £irstly
to understand better the pathogenesis of this serious and fatal complica-

tion of acute shigellosis and secondly to provide further grounds for

designing therapeutic manouvres like prostacycline infusion iv such patients.
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FACILITIES REQUIRED:

i.

Laboratory facilities in the clinical.pathology, biochemistry

and microbiology department will be utilized. Isotope counter
available in the biocheatistry depnrtmént will be used for the

radio=immunoassays. The RIA for G-kcto-PGFldlwill be done by

Mr. M. Rahman in the department of biochemistry under kind

supervision of Dr. Brian Seaton.

Patients will be admitted in the study ward.

DATA ANALYSIS:

—N
I

v

It is anticipated that the followiny data ™alysis will be performed:

(a)

(b)

Difference in the level of PGI, in these two groups of.patients.
Students "t" test will be applied to see the difference in PGI2
activity between the HUS patients and the comparison group. The

HUS patients will act as their own control after recovery.

Ctinical comparability of the HUS patients and the comparison group.
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Lab. Technicians:
Biochemistry 307 12000
Cl. Pathology 10% 8000
Microbiology 57 4000
Nurse (Study Ward) 30% 10000
Tk.34,000 § 10,396

Supplies and Materials:
A. Limmulus lysate 800

RIA kits 500
C. Commercial kits for estimation of plasma 1350

fibrinogen, thrombin time,FDP & haptoglobin
D. Lab, tests (electrolytes, urea, 4800

creatinine and electrophoresis of protein

for each patient)
E. 1 “Tlf‘SrC b é) nce?m ﬁircr%\a pelﬁjagr? 1 “ &a W e:tei.l:li“aﬁJue1 oeyte . 3000
F. Urine analysis 1000
G. Stool M/E 800
F. Stool culture 3z00 !
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Equipment: Nil

Hospitalisation cost:

600 patients days
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ABSTRACT SUMMARY FOR ETHICAL REVIEW COMMITTEE

A clinical investigation is proposed on children to determine
the role of prostacycline (PGIZ) for the production of Hacmolytic—
Uremic Syndrome (HUé) as a complication of acute shigcllosis.l ie
‘1like to test the hypothesis that disturbed hacmosta 3is seen in
HUS patients might be related to the dificient activity of vascular
prostacycline-the most potent inhibitor of platelet agprepation,
We would like to study two groups of age-matched children:
(a) 100 children in the study group with severe shigellosis likely
to develop HUS., Only those who subseqﬁently develop HUS
(may be 10) on screening will be subjected to intensive study.
(b) 12. in the < rol group~with uncomplicated shigellosis not

.

~
likely. to develon 1US. All children below 6 months of age

& those with gsevere malnutritien and other complicaticns
(e.g. pneumonia, convulsion, unconsciousness etc) will be

excluded from the study.

These patients will be admitted in the study ward and regular
clinical evaluation will strictly be done every four hours. 1 ml
of blood will be required at the peak of disease to determine the
plasma level of 6—keto~PGF]Kby radioimmune assay. Plasma fibrinogen,
thrombin time, fibrin-fibrinogen degradation products and haptoglobin
wiltl be csti’hted by using commercial kits. 4ml of blood will bé
necessary for these ana other essential routine investigations e.g.
serum electrophercsls, electrolytes, urea & creatinine. 1 ml.of blood
will be required on admission, again 3-7 days later for limulus. assay

for endotoxaemia. Routine finger blood tests like TWBC, DC, HCT, RREC

L



frapmentation, reticulocyte, platelet count will be necessary to follow
the course of the disease. Steol M/E and culture for shigella will

be done on admission.

The above blood examinations will be done on admissiom, at the
peak of leucocytosis and subsequently once weekly until complete
recovery in the first group of patients. These patients will be

followed up afterd weeks and ghe investigations will be repeated.

This study will provide us valuable information about the
activity of prostacycline and its possible role in the formation of

platelet thrombi in RHUS,

In view of the sericus nature of the illness which has a high
farality rate, the pathogenic mechanism involved in the development
of haemolytic-uremic syndrome could be established from this study
so that future therapeutic measures could be developed to save the

life of these otherwise fatal patients.



INTERNATIONAL CENTRE FOR DIARRHOEAL DISEASE RESEARCH, BANGLADESH
Prostacycline - HUS study

CONSENT FORM

The International Centre for Diarrhoeal Discase Rescarch, Banpladesh
is carrying out studies to know more pbout Shigella dysentery, Tn
this study, we aim to know the role of a ehemical substanco called
prostacycline in producing Hacmolyric ~ Uracmic syndrome, which ig

a very serious complication seen in Shigella d gsentery. We would
like your child to join in this study.

If your child participates in this study, the following may be
cxpected:

b. Your child will be given best possible medical care like other
patients in this hespital.

2. You will be required to stay in the hospital until complete
recovery.

3. During the stay in hospital, we will take 6 ml of venous blood
for different laboratory tests on admission. Some of these tests
will be repeated 3 - 5 days later and then once weekly until
the patient has fully reccovared.

b, We will eake few drops of blood from the finger of your child
on different days for laboratory tests.

2. We will do culture for stool to find out organisms responsible
for the dysentery.

6. You will have to return with your child 15 days after discharge,
when the above tests will be repeated.

7. If you do not like to include your child in this study, there
will be no variation of usual treatment.

8. You will be free to withdraw vour child anytime from the study,
- without any change of the therapy.

I? you are willing to participate in this study, please put your
Signaturc or thumb impression below.

Signature of Investigator: Signature/Thumb Impression of Guardian:

Date:
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