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1) Title Gram-negat ive shock: effect of corticosteroids.
2) Principle Investigators Dr. R, islam
Co~investigator Ward Physicians

1) Starting Date = March 1980
Ly . Completion Date March 1982
5} ‘ Total Direct Cost ist year - § 78,628.3

| ' 2nd year -
6) Availabliity of Funds A

a) Scilentific Director's remarks:

_b) Controller's remarks:
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SECTION 11 - RESEARCH PLAN

INTRODUCTION:

1.

Objecfive:

the ICODR,B Treatment Centre receives cases with the clinical picture
of gram negative shock. Some of them receive corticosteroids and

some do mot. Many of them die with or without such treatment. The
objective of this study is tO find out the differenct etiological
causes and improve management. Also to assess whether corticosteroids
in therapeutic doses can reduce mortality and morbidity.

Background:

Septic shock is characterised by inadequate tissue perfusion usually
following bacteremia with gram negative entric bacteria. The patients
with sheok frequently continue to detoriate despite intensive therapy
to kill the bacteria and restore an effective blood volume. In such
circumstances, when a physician uses corticosteroids to treat shock,

'he can not help but ask whether he is administering 'Medical last rites"t

or a truly beneficial therapy. Even after many studies the usefulness
and limitations of these agents remain controversial.

The vaso active phenomenon collectively termed septic shock are probably
not only due to gram negative bacilli, the enterobactriacoce (shgella,
E.coli, Klebsiella, proteus etc), psuedomonas, minna herellea etc as
reported by leveer in 1972, but are primarily related to the release

of endotoxin, 1ipopolysaccharides or other breakdown products of
bacteriz into the circulatiom 2 (Hardaway 1967). Endotoxins exert
their major effects on small blood vessels resulting spasm of anterioles
and venules leading to significant jsmobilization of blood in the
pulmonary, splanchnic and renal capillaries, organs highly susceptible
to endotoxin 11 . Hence experimental evidence suggests that septic

-shock may be a consequence of both bacteremia as well as endotoxaemia.

Brill and Libman 3 reviewed :the first cases of gram negative bactercmia
in 1899. They stressed that bloody diarrheoea and vomiting are important
parts of the clinical picture. Jacob in 1909, Felty and Keefe in 1924
observed that high fever and marked leucocytosis are associated with
gram negative shock. But Waisbren in 1951 was the first 1o point out
that specific shock like picture could be seen in some patients with
gram negative bacteremia. Of the 29 cases he studied, 15 exhibited
hypotension, cold and clammy skin and lethargy whereas rest had shown
more usual toxic manifestations of an acute bacterial infection. McCabe
and dackson > observed that odder men and women of child bearing age

are particularly susceptible to septic shock with mortality 30%-80% and
that E.coli was the most CONON invading organism.

‘Most of the time patients are alert but compdhin of a feeling of
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generalised discomfort ?'6 their skin appears mottled, erythematons

and may have greyish blue tint, tachycardia, tachypnea and extreme -
hypotension. Patients often are alert and relatively confortable
upto the moment of death 3-6-7.

The value of corticosteroids for the management of gram negative shock
is still not clear and debatable despite thelr extensive use for many
years. From the observations until now, it seems that corticosteroids
are not the panacea for septic shock but may be useful in selected
settings. Corticosteroids are beneficial in shock resulting from or
were assqciated with inadequate functions of adrenal gland. With the
exception of addisonian crisis, this hypothesis has been disapproved
by several studies 8-9, (Gamn 1968, Melby 1858). They have estimated
plasma cortisol levels and responsiveness in an spectrum of shock
status. Adrenal responsiveness to ACTH is not diminished during shogk.
and plasma cortisol levels are often very high in more severe shock ¥,

The two instances in the literature where it was observed that the number
of patients survived was greater among those who did not receive cortisone
either before or during gram negative shock than those who received
corticosteroids 5-10

Shock profoundly alters tissue metabolism both as a consequence of in-
adequate tissue_gerfusion and by the toxic effects of endotoxins.
Schumer in 1970 12 studied 50 hypovolaemic shock by volume replacement
and sodium bicarbonate to correct acidosis. 50% cases did not respoad
and remained acedotic and hypovolaemic. These patients were then
treated with single dose of dexa-methasone (1 mgm/kg) or saline placebo
on random basis as resuscitation continued. Plasma concentration of
lactic acid, aminoacids etc returned to notmal more rapidly in steroid
treated cases (80% recovery to 60% recovery). But number of study
patients was too small to be conclusive.” :

In one well designed study Finland in 1963 1, reported that there was
no evidence of efficacy of corticosteroids. They have used 300 mgm.
of hydrocortisone on thefirst day then rapidly reduced this on the
following day. This study is often disregarded bec?%sed of the small
dose of corticosteroids. Klastersky et al im 1971 °7, observed after
using hydrocortisone 2 mgm/kg of betametascne 1 mg/kg, no evidence of
benefit from such large doses of corticosteroids, But these studied were
criticised from the stand point of design, group size and underlying
diseases of the population tested. Nonetheless they seem to balance
another study of Weil 1 and Shubin 15, in which they used more than
300 mgm hydrocortisone per day with positive effect on mortality.

Finally from Christy's 16 retrospective analysis of the treatment of
septic shock that corticosteroids are useful, the reported data indicates
that 90% of patient receiving more than 1 gm of hydrocortisone or its
equivalent per day there as only 11% of patients not given this dose
survived. A final answer to the question of efficacy of corticosteroids

in septic shock awaits a large carefully designed prospective study in which

patients are matched to exclude random variable and doses of the drug
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are large enough to satisfy all investigators and clinicians.
And also to observe whether toxic risks of this agent out weigh
their potential benefit. Such a study is of great importance
particularly to the developing world since corticosteroids are
a very expensive drug provided in wealthy countries, yet are
heavily used in poorer countries, ‘

Rationale: Since ICDDR,B is the only hospital which takes care most
of the diarrhoeal problems, we recéive cases where shock despite ade-
quate rehydration from fluid loss due to diaxrhoea as measured by
blood specific gravity. Inspite of vigorous treatment more than 50%
of such cases die in the hospital. The rationale of this study is to
improve therapy and determine whether use of corticosteroids can reduce
mortality and morbidity.

SPECTFIC AIMS:

The specific objectives of this study are to determine:

1. The cause.of shock in patients admitted with history of diarrhoea
which does not respond to fluid replacement alone.

2. .Improved methods of treatment with 2 standard procedure applicable
to developing coumtries, :

3. The tole of high dose corticosteroids on mortality and morbidity
in such cases of shock.

METHODS OF PROCUDRE:

Usually gram negative bacteremia begins abruptly with chills, fever,
nausea, vomiting, diarrhoea and prostration. When septic shock develops
there are in addition tachycardia, tachypnez, cold and pale extremitis
often with peripheral cynanosis, mental obtundation and oligurea. Un-
explained hypotension, increased confusion and disorientation may be the
only clue to the diagnosis. As shock progresses, oligurea persits,
heart failure, respiratory distress and coma supervene. Death usually
occurs from pulmonary oedema, generalised anoxaemia, cardiac arythmia,
DIC with bleeding menaifestations, cevebral anoxia or combinations

of factors. g ‘

Appriximately about 200 cases will be studied. Half of these will
receive corticosteroids in high doses and the remaining half-will not.

Both groups will receive a standard treatment. ,
i

Selection of patients for study:

1. Ungquivocal clinical evidence of shock (BP<£ 50mm hydystolic) which

persits after coxrection of dehydration as measured by plasma
specific gravity.

rs

i

2. Absence of signs of blood loss |
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3. No evidonce of organic heart disease.

Since therapeutic implications are different and prognosis is
considerably better in cases with simple bacteremia than in patients
with bacterimic shock only the later category of patients will bde
considered. for study (fever and chills alone will not.be a sufficient
indication).

t

Common denominators of therapy for both the groups are:

1.  Support of respiration.

2. Maximum fluid administration as guaged by central venous pressure.

3. Antibioticé - ampicillin and gentamycin I.V.17, othexr antibiotics
may be given according to the sensitivity of bacteria isolated
from the blood cultures,

1. Support of Respiration: It is essential to keep the airway clear
and administer oxygen.

2, Fluid administration: An adequate circulating blood volume will
‘be achieved with an appropriate electrolyte solution. Bicarbonate
containing solutions will be prefered to acetage for correction
of acidosis. Oligurea in the presence of hypotension will not be
considered as a contradiction for fluid therapy. A central venous
pressure measurement will be employed as needed to optimize replace-
ment.

3. Antibiotics: Before starting antibiotics specimens of blood, urine,
sputum, catheterised stool and any lesions will be obtained for
bactericlogical cultures and sensitivities,

After careful cleaning of the skin with iodine, at least 3 blood cultures
will be taken. Blood will alse be obtained at the same time for electro-
lytes, urea and creatinine. Pending cultures and semsitivity report, .
antibiotics will be started on impirical basis. Gentamicin sulphate 15-17
is currently the drug of choice. It is effective more than 95% of common
strain of gram negative enteric organisms and arrests staph aursus in

the bloed. For pseudomonas infection carbenicillin disodium is used

in conjunction with gentamicin, For shigella, ampicillin will be used

in addition to gontaimicin. The fact that renal function is impaired

~in patients with bacterial shock will be taken into account once the
leading dose has been administered. Measurements of serum creatinine
concentration provide a basis for estimating the dose and interval of

- gentamicin.. The dose sthedule of gentamicin 15-17, is 1.5 mgm/kg.

IV initially and 1.5 mgm/kg, IV every 8 hourly. When necessary ampicillin
will bo used 2 gm , IV initially and Igm - IV every 4 hourly and for e
salmonella, chioramphanical 1 gm IV initially and 500 mgm every 4 hourly 15

‘Dexamethasone phosphate will be used in steroid group in doses of 40 mgn

v
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IV followed by 20 mgm every 4 hourly 15, or hydrocortisone 1™

A initially and repeated every 4 hourly for 24 to 48 hours™",

Blood wiil be drawn for cortisol level on. admission and every 24

hours thereafter. Blood will also be drawn for plasma osmolality.
Plasma and urine osmolalities have good corrélation in detecting im-
pending renal failure. If urinary osmolality is greater than 400 mOsm
and ratio of urine to plasma osnolality is greater than 1.5, renal
function is preserved and oligurea is probably due to volume depletion.
On the other hand, a urine osmolality of less than 400 mOsm and
urine/plasma ratio is less than 1.5 will signify renal failure 18 .
Since septic shock is accompanied by maxinal stimulation of L-adre-
nergic receptors and pressure agents, nor-epenephrine, metaraminal

are contraindicated and will not be used O Co o

Interpretation will be made to correlate survival rates with, (a} sex,
(b) age, {c) underlying disease, (d) etiological organisms and (e)
therapeutic factors individually and combined. Patients will be consi-
dered survivors- if they live longer than 48 hours after heaemodyniamic
recovery of shock 20,

SIGNIFICANCE:

Uptil now we are treating septicaemic shock in different ways, sometime
with cortisone (inadequate doses) sometimes without cortisone. We
honestly do not know what are the common’ pathogens respensible in this
part of the world. The present study will be a systematic approach to
solve this problem so that information thus obtained can have some
benefit .in the developing world for better management and treatment of
patients with gram negative enterotoxaegenic shock.

PACILITIES REQUIRED:

No extra office space will be required. Patient will be admitted in the
study ward. On an average 5 hospital days per patient will be calculated.

COLLABORATIVE ARRANGEMENTS:

Nene ) . -
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SUMMARY

Septic shock is characterised by inadequate tissue perfusion
usually following bacteremia with gram negative entric bacteria.
The value of corticosteroids for the management of gram negative
shock is still not clear and debatable despite their extensive

use for many years. For this important issue approximately

200 cases of gram negative shock ‘attending to our cnetre will be
studied extensively on random basis in two groups - for the
evaluation of the value of corticosteroids in the treatment

of shock. - One group will recelve a high dose of corticosteroids
(Dexamethasone) along with standard treatment (fluid, electrolyte
replacement and antibiotics). The other groupswill receive
standard tratement. alone. Ampicilklin and gentamioin oxr in

special circumstances chloromycetin will be used intravenously

for the control of septicaemia as antibiotics. BAll possible

and necessary 1nvestlgations including 3 consecutive blood cultures
on admission will be done to ascertain the etiological cause of shcok.

.Blood will also be drawn for cortosol level estimation on admission
and.every 24 hours thereafter..

Interpretation will be made to correlate survival rates with

(a) sex (b) age (c) underlying diseases. (d) etiological organisms
and therapeutic factors individually and combined. Patients

will be considered survivors if they live longer tham: 48 hours
after haemodynamic. recovery of shock, '

Patients will receive best possible care and support.

Informed. consent will be obtained from the patients or ‘his legal
guardian. Confidentiality of records will be maintained.
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" CONSENT FORM:.

This international organisation is dedicated to:thie cause
as well as to better management of diarrhoeal illnesses
and its complications, In the present study we want to
evaluate the value of corticosteroids in the management
of gram negative shock. This is a hormone .used in many -
digeases including shock. : B

You will receive standard best possible treatment and
special care aling with or without corticosteroids.

'You have the right to refuse to participate or even
“withdraw anytime from the study’ and still you will be
cared and recélve your treatment.

If you agree to participate in this study, please sign
below. ‘

‘Investigator 's signature

¥
3

Signature or thumb impression of the
patient or his legal guardian,

Date :
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