FACULTY OF

MEDICINE & DENTISTRY

UNIVERSITY OF ALBERTA

Saline

Sean M Bagshaw, MD, MSc
Division of Critical Care Medicine
Unzversity of Alberta

CCCF
Oct 27, 2015




2015 Disclosures

* Salary support: Canada/ Alberta government
* Grant support: Canada/ Alberta government

* Speaking honoraria/ travel: academic institutions/ medical
centers

* Speaking/ consulting/ travel from: Baxter Healthcare
(makers of 0.9% saline, Ringer’s Lactate, plasmalyte)

o Steering Commuttee: Spectral Medical Inc.

* Data Safety Monitoring Commuttee: La Jolla

Pharmaceutical




Learning Objectives

* Review a brief history of modern
day fluid therapy

* Build an argument why 0.9%
saline is NOT normal




1-
elliptical incisions, after which it was ex-
posed by a careful dissection. The incision
was extended along the lymphatic vessels,

and the glands of the axilla were drawn
forward by means of a cord which they
formed, being a bond of union between
them and the enlarged structure. Two amall |
glands, as big as a large pea, were then re-
moved.

The edges of the wounds being brouglht
correctly together, the usual dressings were
applied,

No untoward symptom has appeared as
the effect of the operation, and the patient
being now completely cured is about to
leave the hospital. He would doubtless
have left already, had there not come on,
without any obvious cause, a phlegmonous

JCHOLERA.—SIR H. HALFORD.

3. It has lost also a great proportion of its
NEUTRAL saline ingredients.

4. Of the free alkali contained in healthy
serum, not a particle ispresent in some cholera
cases, and bavely a trace in others.®

5. Urea exists in the cases where sup-
pression of wurine has been a marked
symptom.

6. All the salts deficient in the blood, espe-
cially the carbonate of sodu, are present in
large quantities in the peculiar white dejected
matters.”

There are other results of minor conse-
quence, to which X will notat presentallude,
neither shall I on this occasion offer any ob.
servation on the practical inference to which
my experiments may lead. Ina few days
a detailed report shall be published, in
which the mode of analysis, &c. will be mi-
nutely deseribed. It will be found, I re-
gret to say, in every essential particular, to
contradict that recently given by IHlermann,
All my experiments, however, have been
publicly perfermed, and can be authenu.
cated by numerous witnesses, o precaution
I thought it necessary to adopt, lest it
mightbe su{ppoaed that | impugned, without
sufficient foundation, the accuracy of the
Moscow professor.

May 1 add, that until the publication of
my report, I shall deem the suspeusion of
diseussion on the results now introduced
as @ matter of personal courtesy and obli-
gation. 1 am, Sir,

Your obedient servant,
W. B. O’Snavcanessy, M.D,
London, 29 December, 1831.

SIR HENRY HALFORD.

abscess in the right arm, just over the de-
but of the humeral ariery. This abscess
bas been opened and is mearly cicatrised.
—Lancette Frangaise.

EXPERIMENTS ON THE BLOOD IN CHOLERA.

To the Editor of Tur Lancer,

Str,—Having been enabled to complete
the experimental inquiries on which 1 huve
some time back been engaged in New-
eastle upon-Tyne, 1 beg you will have the
kindness to give insertion to the annexed
outlines of the results I have obtained :—

1. The blood drawn in the worst cases of
the cholera, is unchanged in its anatomical
or globular structure.

2. It has lost « large proportion of its
water, 1000 parts of cholera serum having
but the average of 860 parts of water.

To the Editor of Tue Lancer.

Sir,~~You have proved yourself such an
admirable liziner in pourtraying the promi-
nent features of the ¢ heads” of our pro-
fession, and have from time to time so well
followed up your sketches with physiog-
nomical reflections, that I cennot forbear
sending you the subjoined passage, cut out
from the Morning Chronicle of Tuesday,
You should insert 11, us a recherché vignette,
to fill up a niche in the well-known
¢ Sketches of the Medical Piofession.”
Here is the extract alluded to :-~

¢ A ludicrous mistake happened to Sir
Henry Havrrorp on the rejection of the
Reform Bill. S8ir Henry is, or was, Court
physician, and a courtier, and anxious, 153
courtier should be, to stand well with al

* The blood and dejected substances were obtain-
ed in one analysis, trem the same patient, and the

blood was drawn half an hour alter e evacuation
occurred.

* William O’Shaughnessy - made the following
observations from patients dying from cholera:

1. 'The blood drawn in the worst cases of the cholera,
is unchanged in its anatomical or globular structure.
2. Ithas lost a large proportion of its water. ..

3. It has lost also a great proportion of its NEUTRAL
saline ingredients.

4. Of the free alkali contained in the healthy serum, not a
particle is present in some cholera cases. . .

5. Urea exists in the cases where suppression of urine has been
a marked symptom

6. Al the salts deficient in the blood, especially the carbonate of
soda. ..
* First proposed the “...injection of highly-

oxygenated salts into the venous system” in
Dec 10, 1831 (Lancet)

* Later recommended: “..injection into the

veins of tepid water holding a solution of the
normal salts of the blood...”

* This may have been the “intellectual leap”

from oxygenation theory to the primacy of salt
and water replacement



Cholera Epidemic - Leith Infirmary 1831-32

Dr. Thomas A. Latta — “pioneered the use of
intravenous saline solution in the treatment of cholera”



DH. LEWINS ON INJECTION OF EALINE BALTS INTO THE VEINS. 357

INJECTION
ar
SALINE B0LUTIONS INTO THE
VEINS,
Adapied with mereis n Malignaid Clolira.

}W: have been favoursd with the fol-
owing curious and interesting docu-
ment, addressed to the Central Board
of Healih. ]

Bir,—1 conceive it o be my duly to
let you know, for the information of the
Central Board of Health, that the great

desideraiom of restoring the palural '

carrent o the veins and arteries, of im-
proving the coloor of the blood, and
recovering the fanction of the langs in
cholera asphyxia, may be accomplished
by injecting & weak waline solution into
the veins of the patieat. To Dr.
Thomas Lauwa, of this place, is due the
merit of frst having recourse to this
practice.  He has eried it in aix cases;

treat. The most wonderful and sa-
usfactory effect is the immediate conse-
quence of the injeclion, To produce

must be injected. from five fo fen pornds
in an sdolt, apd repeated at longer or
shorter intervals, as the state of the
pulse, end other ;;mplmnl, may iodi-
eate. Whenever the pulse fails, more
fiuid cught 1o be thrown in to produce
an effect wpon i, without regard to
quaatity. In one of the cases 1 have
teferred to, 120 ownces were injected at
once, and repested to the swmount of
230 ounces in 12 hours. To another,
476 ounces were thrown into the veing
hetween Sunday, gt 11 o'clock .M, and
this day, r:Tu.;:mn?u at 4 . ; that is,

in the conrse of 53 bours, upwards of
b 1

The solution that was used consisted
of two drachms of muriste, snd two
scruples of carbonate of soda, to sixty

sunces of water. It was at the tempe-
rature of 108 or 1107,

The apparatue employed for injecting
was merely one of ﬁcid’u commaon
syringes, (the fuid being put into & ves-
sel rather deep and narrow) with a small
pipe fitted, that it might easily be intro-
duced into an incision in the veins of
the usual size that is made in bleeding.
It may, however, be well to keep in
mind that in the erent of the operation
being frequ;‘ntljr repeated, it may be
advisable toinject by different veina,

I forbear at present to enter further
into the particolars, nor have we had
sufficient experience to speak decisively
on the :ubﬂerl.. I may, however, men-
tion that the idea of liaving recourse ta
ihis remedy in cholera oceurred w Dr,
Latta, from Leing convinced (which I
am also) that the evaruations npwards
and downwards are in reality the serum
of the blood ; thatitis the duty of the
physician to replace it as speedily aa
possilile by injecting o Auid, & similar
to the serum a8 can be formed artifi-
cially, directly intothe veins, which bas

" been done here with wonderful, and so

fur ns we can yel julge, excellent efect.
An immediate retorn of the pulse, an
improvement in the respiration aod in
the voice, an evolotion of beat, an im-
provement in the appearance of the pa-

immediate effects. The ntil'r neces-

sary to be injected will probably be
found to depend wpon the ?:n.m]t'_v of
seruip lost, the object of the practice

ordinary state as to the quamity of blood
circulating in the vessels,
I have, &e.

(Signed)  Hoseer Lewins, M.D.
. Fellow of ihe Royal Cal.
lege of Phyelcisns, snd
Member of tha Lalll
Beard af Hewlth,
Labth, 8, Qisglily-Hinest,
May |5, 1852,

To W. Maclean, Fag.
Seereiury (o the Control Board of Health

“The most wonderful and
satisfactory effect is the
immediate consequence of the
injection.”

“The solution that was used
consisted of two drachms of
muriate, and two scruples of
carbonate of soda to sixty
ounces of water. It was at the
temperature of 108 or 110°”

“The quantity necessary to be
injected will probably be found
to depend upon the quantity of

serum lost...”

Lewins: London Medical Gazette 1832



41 THE CABES OF CHOLERA SUCCESSFULLY TREATED
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THE LANCET.
Lemelom, Safurd

- m——

clueed in several desperate
|'¢||_|||| by the injection into the
veins of waler containing the snlts of t
BWoad in selution, will be rend with the
most Vively interest and satisfaetion,

From the conjolnt testimony of the
highly-respectoble individosls who haowe
conducted the vorions cases, it appests coT-
tuin et of fiftesn hopeless and abandoned

five were resened from appacently
c o death by tha treatment adopted,
while of those which proved fatal, ol bt
ane hal bean complicated with h exten.
sive grgante digense, that no method of me-
dication eould do more than poatpone a litele

fatal event. That repriove the injoction
seema o lave procured.  In short, sc-
us, the

inone casa in which

—thnt is, where no
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interpoaition of medies] B
‘The case thas alluded 1o is we thisk o

of the most interesting recordel in the

funnzls of cur profession. It gives us o

1t further entitles us to presmms,
s orgunic chemistry improves, a1 air
koowledge of the
Wood and remedi
creases, the art of treating
general will be placed oo o mene ratinnl
and cortnin foundation, T teaches m how
r we may proceed when certen s
seiantific datn are before us, and it dbma
dizpela the all-bot-cowardly risidity which
has hithartn provanted the '_-'.u at 1k
treutment in guestion from buing corredin
allect,
Witk 1o spact to thin qu |.'.|i:_. of waler
IWa  cirsu
horne inmind @ I:rsl thit
rate tha « qu '||"'|l'| of Blead in the add
At the meon of thivty-five pounds cal
Wi N0 Sy experimentl
comdly, that the blood forms et
smoll proportion of the fuils whi #
body generdly containsg—wlich (wilinte

“A suitable clinical
investigation is required to
resolve between such
conflicting authorities the
mass of the profession is
unable to decide; and thus,
instead of any uniform
mode of treatment, every
town and village has its
different system or systems,
while the daily lists of
motrtality proclaim the
general inefficiency of the
whole.”

Lancet 1832
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diagnosis between cancer and inflammation can be gene-
rally made. The earliest sign that an opening has
actually formed between the %0‘.\'31 and bladder is the
passage of gas from the urethra. The quantity at first is
small, and sometimes only shows as a few buhhlua at the
end of micturition, After a while the symptoms become
more marked, and cystitis makes its appearance, while at
the same time portions of foreign matter may be detected
in the urinary sediment. As the disease progresses this
inereases in quantity, the urine becoming like pea-soup.
Occasionally nearly all the frcees are passed through the
urethra in ribbon-like motions resembling macaroni, The
prognosis whether the condition is due to cancer or inflam-
mation, when untreated, is most unfavourable, death oce

ring sooner or later after intense suffering, due to cystifh |

and frequent blocking of *the urethra with fecule
matter, The treatment is surrounded with diffienl
The idea of an abdominal section, with a view
separating the intestine from the adherent bladder as
closing the openings, might at first be thought possibl
Dbut, after investigating museum specimens and the aecounts
of post-mortem examinations, the proceeding, I fear, will be
seldom practicable. The intestinal coils are oiten so firmly
matted to each other and to the akdominal parietes by
inflammation that even after death the exact point of com-
munication cannot be found amidst the densely matted
tissue, and an attempt to do so during life will be almoest
certainly fatal. Colotomy aflords an eflicient means of
treatment, by cutting off the supply of fweces from the
bladder, the effect of the operation on the bladder being
most satisfactory, the urine again becoming elear an

the symptoms of cystitis disappearing. The chief question,
however, prior to colotomy, is one of diagnosis. Should the
fistula be in the small intestine, the operation will be worse
than useless. It will be usually possible by careful observa-
tion of the general symptoms to form a correct opinion on
this point. When the communication is with the large
intestine, the opening is in the great majority of cases in the
sigmoid flexure or upper part of the rectum. Having decided
to operate, the q.ueation arises as to whether the bowel
should be opened in the inguinal or lumbar region. There
can be no possible question in ordinary cases of colotomy
that the lumbar method is far the better and safer of the
two. In the class of case under consideration there is
no doubt that there might be a dilliculty in drawing
out the sigmoid flexure if adherent fto the bladder.
In these circumstances it wonld be possible to frace the
bowel upwards and attach part of the descending colon to
the wound, as done in the case narrated. An advantage of
the inguinal operation is that it allows of thorough intra-
abdominal exploration, and is thus a means of certainly
ascertaining the portion of bowel in eommunication with
the bladder, so that under no circumstances could the error
be made of opening a wrong part of the intestine. The
condition of rJIluz patient after inguinal eolotomy is far more
comfortable than iz generally supposed. 1f care be taken
to make the opening a moderate size, the palient has sur-
prisingly little trouble in managing the avtificial anus,

LEEDS GENERAL INFIRMARY.
A CASE OF SCIRRHUS OF THE PYLORUS, WITH EXCESSIVE
EATED INTRAVENOUS INJECTIONS OF
SALINE SOLUTION ; REMARKS.
(Under the care of Dr. CHURTON.)

TrE following abstract is made from the notes taken
chiefly by Mr. Althorp, house physician, and Mr. J. Robinson,
clinical clerk.

Charles E , aged {ifty-four, an Irishman, with large
head, light-brown hair turning grey, grey eyes, voluble
and excitable, was admitted on March "31st, 1888, for
excessive vomiting, apparently from malignant disease of
the pylorus. The vomiting oceurred almost immediately
after taking food. A small tumour could be occasionally
felt in front of the spine, in the epigastric region. IIe had
been vomiting for five weeks, wasting for four months, and
ailing slightly for two years,

After a week of treatment by extract of collinsonia,
bismuth, and morphia, and a tablespoonful of milk every

quarter of an hour as his only food, with the addition of a |

nutrient suppository every four hours, the vomiting gradu-
ally subsided, and at lenuth entirely ceased on April Gth,
-During the absence of Dr. Churton the drug treatment was

discontinued ; he did not vomit, however, until April 15th,
though he fock milk and other light food. On the 15th
vomiting reconmmenced, and eould never afterwards be
checked when any food requiring digestion was given. He
had now great pain on taking food; it was relieved imme-
diately by vomiting. This state continued until May 14th,
when he had become very feeble, the evening temperature
being 96+6°. On the 16ih he seemed moribund. 1t had
been observed that on many dayshe vomited more fluid than
was taken by the mouth. Careful measurement proved that
this excess was sometimes more than twenty ounces. The
vomit was on most days, however, less by a few ounces
than the ingesta. But on May 14th, after a trial of solid

had not taken 100 ounces, When therefore, on May 16th,
he became prostrate and pulseless, he was ordered trans-
fusion of ““normal saline ” solution,! in order to restore the
fluid thus lost. This was done by Mr. Turner and Mr.
Althorp (residents) at 10 p.M.; thirty-four ounces were

aiter the transfusion the pulse a e wrist was tull and
regular, and the general condition of the patient very much
improved. In the evening of May 17th it was stated that
he had had a fairly good night, but had vomited seventy-
five ounces during the day, though he had only taken
twenty-four ounces and a half of fluid during the same time,
Ahont 8 p.M. the pulse again failed, and he seemed almost
dead. Mr. Turner, having opened a vein in the left arm,
thirty—eiﬁht ounces of the solution were rapidly injected by
means of Aveling’s instrument. The improvement in his
condition was immediate and striking ; he beecame cheerful,
the pulse was full and regular, and he remained in good
condition for a period of five days. During those days he
vomited little ; he took no food by the mouth, but merely
some whisky and soda-water, On the three days from
May 17th to 19th he passed urine more freely (thirty-eight,
thirty, and twenty-nine ounces); sp. gr. 1012 and 1015
During this time he was fed by an enema of one table-
spoontul of Barff’s kreochyle, with as much water, every
two hours ; he took aerated water with whisky or wine by
the mouth as before. On May 20th the rectum became
irritable and rejected the enemata. On the 23rd the pulse
failed at 4 A.31. Thirty-eight ounces of the solution were
injected by Mr. Turner into a vein of the left arm, and he
again revived, but less eonspicuously than before. Tem-
chture abt 7 A.ML 99°; previous evening 97°. Six hours
ater the transfusion was repeated, the result heing still less
marked. 1e evening the temperature was again 97-2°,
Early next morning the patient died.

The pyloric portion of the stomach was found to be
thickened by scirrhous growth for nearly two inches from
| the duodenum ; at the posterior part and most distant from
‘ the orifice was a mass as large as a walnut, projecting so as
| to form a ball valve ; it was not uleerated. The stomach
|\vas-x somewhat injected. No other gross disease. Micro-
| seopically the mueons membrane was atrophied, the sub-
mucosa thickened in the vicinity of the growth; the
muscle was also somewhat hyperfrophied.

Llemerks by Dr. CHURTON.—-1. In two cases of gastiic
cancer in which the diagnosis was verified I have found
hydrochlorie acid absent from the vomit. In other cases
not supposed to be cancerous I have usually, but not always,
found the acid. The constant absence of hydroehlovic acid
from vomited food which has been retained half an hour or
more ineclines the balance in a doubtful ease towards the
diagnosis of eancer. 2. It curiously happened that the
quantities of food taken and the quantities vomited between
May 3rd and 11th were in total amount exactly equal—
773 ounces. During five of those days the patient passed
fifty-eight ounces of urine, or nearly twelve onnces daily; so
that there was a net loss of fluid by the stomach and kidneys
| alone, withont taking into the account the lungs and the
skin. On the previous eight days (April 25th to May 2nd)
he had taken 619 ounces, and vomited only 590 ounces. In
the subsequent five d he vomited 603 ouneces, and took
much less—not 500 ounces. Dwming these five days there
was a daily passage of about thirteen ounces of urine, of
sp. gr. 1020 or higher. From May 17th to 23rd carveful
measurements showed 241% ounces of fluid taken {by mouth
and rectuwm), 127 ounces vomited, and 123 ounces of nrine
passed (s=p. zr. 1012 to 1020), equal to 250 oun TG

drachms of c

‘ 1 is de of i m; eighteen
grains of chlorate of p h, nine grains of phosphate of soda, and sizty
| grains of bicarbonnate of soda, in three pints of distilled water,

First Clinical Use of the
Term “NORMAL SALINE”

“When therefore...he
became prostrate and
pulseless, he was ordered
transfusion of “normal
saline” solution! in order to
restore the fluid lost”

(! The formula is three
drachms of chloride of
sodium, eighteen grains of
chlorate of potash, nine
grains of phosphate of soda
and sixty grains of
bicarbonate of soda, in three
pints of distilled water)

Churton: Lancet 1888



A FURTHER CONTRIBUTION REGARDING THE IN-
FLUENCE OF THE DIFFERENT CONSTITUENTS
OF THE BLOOD ON THE CONTRACTION OF
THE HEART. By SYDNEY RINGER, MD., Professor
of Medicine at University College, London. (Plate I.)

- AFTER the publication of a paper in the JOURNAL OF PHYSIOLOGY,
Vol. III, No. 5, entitled “Concerning the influence exerted by each of
the Constituents of the Blood on the Contraction of the Ventricle,” I
discovered, that the saline solution which I had used had not heen
prepared with distilled water, but with pipe water supplied by the New
River Water Company. As this water contains minute traces of
various inorganic substances, I at once tested the action of saline
. solution made with distilled water and I found that I did not get the
Sydney Ringer effects described in the paper referred to. It is obvious therefore that

1834-1910 the effects I had obtained are due to some of the inorganic constituents
of the pipe water.
Water supplied by the New River Water Company contains 278G
parts of solids per million.
They consist of :
Calcium 383 per million.
Magnesium 45 »
Sodium 233
Potassium 71
Combined Carbonic Acid 782
Sulphuric Acid 558
. Chlorine 15
Silicates 7
Free Carbonic Acid 542
This water is faintly alkaline to test-paper from bmarbonate of lime.
Saline made with this water I found at first rounds the top of the trace
of each contraction and later greatly prolongs diastolic dilatation, and
that these effects are completely obviated by about 1 c. ¢. of 1%/, solution

Alexis Hartmann
1898-1964




Crystalloid Solutions
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[Na+]

[K+]

[Ca+]
[Mg+]

[CI-]
[HCO3-]
[Acetate]
[Gluconate]
[Lactate]
Calories (kcal)
SID

Osmolality

136-145
3.5-5.0
1.1-1.25
0.7-1.0
98-106
24-29

0.5-2.2
40
280-300

S
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308

1.5

109

28
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258

98

27
23
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50
272
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"Normal" 0.9% Salt Solution Is Neither "Normal" Nor
Physiological

Khalil G. Wakim, MD
JAMA. 1970:214(9):1710. doi:10.1001/jama.1970.03180090074027. TextSize: A A A

‘Article \

ABSTRACT

To the Editor.— In clinical and experimental literature, in circulars and house organs of the
pharmaceutical industry, and on the labels of containers, the terms "normal saline" and "physiological
saline" are commonly applied to 0.9% solution of sodium chloride. Although in long-standing usage and
not of major significance, such terminology nevertheless is incorrect and should be avoided.At the risk of
elucidating the obvious, I explain why it is wrong to designate 0.9% sodium chloride solution as "normal” or
"physiological."A normal chemical solution of sodium chloride contains 58.5 gm/liter while a 0.9%
solution contains only 9 gm/liter. Therefore, a normal chemical solution of sodium chloride is 6 1/2 times as
strong as a 0.9% solution. Since a 0.9% solution is isotonic and isosmotic with body fluids, a normal
chemical solution (5.85%) therefore is obviously damagingly hypertonic. When blood or other cells from
tissues are placed in noninjurious aqueous solutions






0.9% Saline is NOT Normal

* 0.9% saline contains Na™ and CI" in equal

quantities (154 mEq/L. ~ SID 0) unlike plasma

* Adding 0.9% NaCl to plasma increases the
relative [Cl'] more than that of [Na™]

* 0.9% saline contributes to a reduction in
plasma SID and leads to an “iatrogenic”™
hyperchloremic metabolic acidosis




Chloride Regulates Afferent Arteriolar Contraction in
Response to Depolarization

Pernille Bjorg Hansen, Boye L. Jensen, Ole Skott

16 L e 8 fold difference
in afferent
12 4 arteriolar diameter
E within physiologic
5 84 chloride range
£
k=
©
© 4 1
£
£
p= |
-l
0 4 % } } % i
0 20 40 60 80 100 120
Chloride concentration (mmol/L)




Regulation of Renal Blood Flow by Plasma Chloride

UNIVERSITY OF ALBERTA

CHRISTOPHER S. WILCOX, Department of Medicine and Clinical Pharmacology,
Harvard Medical School, The Brigham and Women’s Hospital,
Boston, Massachusetts 02115

Fluid Type A RBF (Dog Kidneys)

Na Cl -14.4 (9.2)

Na Acetate +27.6 (17.7)

Wilcox et al | Clin Invest 1983



A Randomized, Controlled, Double-Blind Crossover Study on
the Effects of 2-L Infusions of 0.9% Saline and Plasma-Lyte® 148
on Renal Blood Flow Velocity and Renal Cortical Tissue Perfusion
in Healthy Volunteers

Abeed H. Chowdhury, BSc, MRCS,* Eleanor F. Cox, PhD,T Susan T. Francis, PhD, 7
and Dileep N. Lobo, DM, FRCS, FACS*

Population: 12 adult male volunteers
* Design: Randomized blinded cross over study

* Intervention: 2 1. 0.9% saline or Plasma-lyte 148
infused over 1 hr.

— Repeated one-week later with other fluid

* Outcomes: Serial weight, serum biochemistry, urine
physiology and renal blood flow using MRI

Registered at Clinicallrials.gov NC101087853




—— Plasma-Lyte® 148
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A Randomized, Controlled, Double-Blind Crossover Study on
the Effects of 2-L Infusions of 0.9% Saline and Plasma-Lyte® 148
on Renal Blood Flow Velocity and Renal Cortical Tissue Perfusion |
in Healthy Volunteers

Abeed H. Chowdhury, BSc, MRCS,* Eleanor F Cox, PhD,t Susan 1. Francis, PhD,
and Dileep N. Lobo, DM, FRCS, FACS*
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Anaesthesia, 1994, Volume 49, pages 779-781

A comparison of Plasmalyte 148 and 0.9% saline for intra-operative
fluid replacement

C. MCcCFARLANE anp A. LEE

n=30 (15 mL/kg) 0.9% NS PL-148
A [CI-] +6.9* +0.6

A [HCO34] -4.0* 0.7
A BE -5.0* 1.2

Metabolic Acidosis is Iatrogenic!




A Randomized, Double-Blind Comparison of Lactated
Ringer’s Solution and 0.9% NaCl During
Renal Transplantation

Catherine M. N. O’'Malley, FFARCSI*, Robert J. Frumento, MPH*, Mark A. Hardy, MDt,
Alan I. Benvenisty, MDt, Tricia E. Brentjens, MD*, John S. Mercer, MD,
and Elliott Bennett-Guerrero, MD*

* Population: Adult kidney transplant recipients

* Design: Randomized controlled trial

* Intervention: Ringer’s Lactate

e Control 0.9% saline

* Outcome: sCr 72 hr post-op + serum [K+]




A Randomized, Double-Blind Comparison of Lactated .
Ringer’s Solution and 0.9% NaCl During Meprcins & Devrisray
Renal Transplantation

Catherine M. N. O’Malley, FFARCST*, Robert J. Frumento, MPH*, Mark A. Hardy, MDt,
Alan I. Benvenisty, MDt, Tricia E. Brentjens, MD*, John S. Mercer, MD,
and Elliott Bennett-Guerrero, MD*

0.9% saline

(n=26)
sCr (72 hr post-op) (umol/L) 203 185 0.7
pH (end of surgery) 7.28 1.37 <0.001
[Cl-] (end of surgery) 111 106 <0.001
Metabolic acidosis (n, %) 8 (31) 0 (0) 0.004
[K+] > 6 mmol/L (n, %) 5 (19) 0 (0) 0.05

O’Malley et al Anesth Analg 2005



Saline Versus Plasma-Lyte A in Initial Resuscitation of
Trauma Patients

A Randomized Trial

MEDICINE & DENTISTRY

UNIVERSITY OF ALBERTA

Jason B. Young, MD, PharmD, Garth H. Utter, MSc, MD, Carol R. Schermer, MD, MPH, Joseph M. Galante, MD,
Ho H. Phan, MD, Yifan Yang, MD, Brock A. Anderson, MD, and Lynette A. Scherer, MD

Assessed for eligibility (n = 626)

not included (n=527)

* Setting: Single center, blinded, et

(n=208)

* Age<18yr (n=117)

randomized controlled trial ot

* Expected to die within 48 h
(n=56)

* Prisoner (n = 34)
* No apparent traumatic injury

* Population: 65 major trauma

.
p atlent S Subjects missed (n =34)
* No researcher avaiable (n = 28)
v * No study fluid available (n = 5)
* Appeared<18 yr ofage (n=1)

e Intervention: Initial resuscitation

— T

with 0.9% saline vs. plasmalyte N - e

0.9% NaCl (n=33) Plasma-Lyte (n=32) Not evaluable
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* Leftagainst medical
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Analyzed for mortality Analyzed for mortality
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Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Effect of a Buffered Crystalloid Solution vs Saline on Acute
Kidney Injury Among Patients in the Intensive Care Unit
The SPLIT Randomized Clinical Trial

* Design: Double-blind, cluster,
randomized, double-crossover
trial (comparative effectiveness)

* Setting: 4 ICUs in NZ

* Population: Patients admitted
requiring crystalloid fluid therapy
were eligible; excluded 1f
established AKI recetving RRT

* Intervention: 0.9% saline vs. PL
* Primary Outcome: AKI

* Secondary Outcomes: RRT use
and in-hospital death

Overview of crossover design

7 weeks

Centre 1 | trial fluid A

3

Centre 3 | trial fluid A

3

7 weeks

| 7weeks |

trial fluid A

trial fluid A

trial fluid A

trial fluid A

| 7 weeks |

trial fluid A

trial fluid A

SPLIT_ Young et al JAMA 2015



Original Investigation | CARING FOR THE CRITICALLY ILL PATIENT

Effect of a Buffered Crystalloid Solution vs Saline on Acute
Kidney Injury Among Patients in the Intensive Care Unit
The SPLIT Randomized Clinical Trial

* 'This was a comparative effectiveness trial
primarily aimed at detecting whether there was
toxicity/harm associated with 0.9% saline.

* Findings would suggest, in low acuity critically ill
patients at low to moderate risk for AKI, who are
predominantly post-operative, a relatively small
total dose of 0.9% saline compared with balanced
crystalloid (2 L), does not appear hazardous.

SPLIT_ Young et al JAMA 2015



When Should We Use 0.9% Saline?

There is a growing body of “circumstantial”
evidence of potential harm with 0.9% saline,
with no clear evidence of comparative
benefit...

* Rarely ~ perhaps almost never

* Traumatic brain injury or intracranial
hypertension management

Severe HCl losses (vomiting; excess NG loss)



Summary...

0.9% saline can contribute to altered serum [chloride]

* Serum [chloride|] modulatory function in the kidney

 Choice of fluid can influence acid-base homeostasis —
alter clinical course/outcome (obsetrvational data)

* Chloride-rich fluid can negatively impact kidney
function (likely dose/volume dependent)

* No compelling evidence 0.9% saline is beneficial

* However, no RCT showing improved outcomes with
balanced crystalloid solutions compared with 0.9%

saline — WHICH IS NOT NORMAL




Thank You For Your Attention!

Questions?

bagshaw(@ualberta.ca




