142

Vijaya kumar S and Sasikala M. / Acta Biomedica Scientia. 2014;1(4):142-146.

Acta Biomedica Scientia

e - ISSN - 2348 - 2168
Print ISSN - 2348 - 215X

Journal homepage: www.mcmed.us/journal/abs

SALICYLATE POISONING — A SHORT REVIEW

Vijaya kumar S* and Sasikala M?

1.Department of Pharmacy Practice, Vels University, School of Pharmaceutical Science, Chennai, Tamil Nadu, India.
2. PG Scholar, Department of General Medicine, Government of Siddha Medical College, Chennai, Tamil Nadu, India.

Article Info ABSTRACT

Received 29/07/2014
Revised 16/08/2014
Accepted 19/08/2014

Salicylate poisoning remains a major clinical problem involving accidental ingestion in
children and intentional/accidental overdose in adults. At times the diagnosis is not
apparent, especially when aspirin is taken as part of a multi-drug ingestion. The presence of

an unexplained acid-base abnormality may be the only clue in the individual. The objective
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of this review is to assist the hospital management of patients with a suspected exposure to
salicylates by 1) describing the process by which evaluate an exposure to salicylates, 2)
identifying the key factors in managing cases of salicylate exposure, and 3) providing clear
and practical recommendations that reflect the current state of knowledge. Our review can
suggests that evidence based guidelines that will guide clinicians and clinical pharmacist

through the management of the patient in the casualty with acute and chronic salicylate

poisoning.

INTRODUCTION

By 1829, Johann Buchner, professor of pharmacy
at the University of Munich discovered a compound salicin
in willow plants ( Salix alba) that gave pain relief. In 1838,
an Italian chemist was able convert salicin to an acid of
crystallized, colorless needles, which he named salicylic
acid. Since salicylic acid contains phenolic and carboxylic
acid groups, it was irritating to the mouth, throat, and
stomach. It was in 1899, that the Bayer Company in
Germany patented the ester acetylsalicylic acid and
marketed the product as “aspirin” . Their studies showed
that this material was less of an irritant and the
acetylsalicylic acid hydrolyzed in the small intestine to
salicylic acid, which was then absorbed into the
bloodstream. In 1899, a German chemist named Felix
Hoffmann, who worked for a German company called
Bayer, rediscovered Gerhardt's formula. Felix Hoffmann
made some of the formula and gave it to his father who
was suffering from the pain of arthritis, with
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good results. Felix Hoffmann then convinced Bayer to
market the new wonder drug. Aspirin was patented on
February 27, 1900. The folks at Bayer came up with the
name Aspirin, it comes from the 'A" in acetyl chloride, the
"spir" in spiraea ulmaria (the plant they derived the
salicylic acid from) and the 'in' was a then familiar name
ending for medicines. Aspirin was first sold as a powder.
In 1915, the first Aspirin tablets were made. Interestingly,
Aspirin ® was once a trademark belonging to Bayer. [1]
There are several forms of salicylate are available for use
as tablets, powders, and suppositories in the market. In
addition to regular aspirin, it is also formulated as an
enteric-coated tablet intended for dissolution in the small
intestine. Dermal preparations of Salicylates may be
absorbed and cause systemic toxicity. (Table 1.)

EPIDEMIOLOGY

In US 2004, there were 2.4 million cases of
human poisoning reported to the Poison Control Centers.
Analgesics were the most frequently used products
containing salicylates accounted for greater than 20,000
exposures and more than 10% of deaths occurred. In
England, 10% of adult hospital admissions for deliberate
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self-poisonings. Many common medical and psychiatric
presentations result of undiagnosed aspirin poisoning.
Thus, the data may underestimate the true incidence of
aspirin poisoning. [2-5]. The objective of this review is to
assist the hospital management of patients with a suspected
exposure to salicylates by 1) describing the process by
which evaluate an exposure to salicylates, 2) identifying
the key factors in managing cases of salicylate exposure,
and 3) providing clear and practical recommendations that
reflect the current state of knowledge.

Table 1. Physical and Chemical Properties of Salicylic
Acid [6-8]

C7HgO3

138.12

211-C (20 mm Hg); Sublimes
at 76°C

158-161-C

Soluble in acetone, Oil of
turpentine, Alcohol, Ether,
Benzene; Slightly soluble in
water

2.25

1.565

1.443

24

315°F

Emits acrid smoke and
irritating fumes when heated to
decomposition

Incompatible with iron salts,
spirit nitrous ether, lead acetate,
and iodine; colored reddish by
ferric salts

1013-F

TOXICOKINETICS

Salicylates are rapidly and completely absorbed in
the stomach, and to a slightly lesser extent from the small
intestine, but distributed unevenly throughout body tissues
after oral use. Delayed absorption is seen in the following
conditions : Enteric coated pills, Pylorospasm, Pyloric
stenosis, and benzoar formation.

Metabolism follows first-order Kinetics (dose
dependent) to form oxidized and conjugated metabolites.
Metabolism occurs chiefly are broken down into
salicyluric acid, ether glucuronide , ester glucuronide, and
gentisic acid. Renal clearance accounts for most of the
compound’s elimination and is enhanced from 2% to more
than 80% as pH, and ionization, increase.

DIAGNOSIS [10]

1] Laboratory findings

a) Anion-gap acidosis

b) Hypokalaemia (acidosis may mask it)
¢) Hypocalcaemia

d) Hypoglycaemia

I1] Bed side tests

a) Ferric chloride test: Add a few drops of 10% ferric
chloride solution to 1mL of urine. A purple colour
indicates the presence of salicylates. However, it is not
conclusive, since a positive result is also obtained in
phenol, phenothiazines, phenylbutazone and
oxyphenbutazone

b) Trinder’s test

i) Reagent : Trinder’s reagent is used which is obtained by
mixing 40gm of mercuric chloride with 120ml of aqueous
HCL solution and 40gm of hydrated ferric nitrate, followed
by dilution to 1 litre with purified water.

ii) Method: The test can be done on urine, stomach
contents or scene residue. Add 0.1mL of trinder’s reagent
to 2mL of sample and mix for 5 seconds. A strong violet
colour indicates the presence of salicylates.

I11) Confirmatory test

To estimate the serum salicylate level.
Unfortunately, the seriousness of poisoning correlates
poorly with serum levels. Previously the done nomogram
was highly recommended to correlate serum salicylate
level with the degree of intoxification at varying intervals
after acute ingestion of aspirin. But there are severe
limitations to its use and is now not generally considered to
be reliable. Studies have indicated that it has poor
predictive value.

FATAL DOSE [10]

Salicylic acid — 70 to 80gm
Sodium Salicylate — 15 to 20gm
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CLINICAL FEATURES [9]

Acute Chronic
VVomiting, Abdominal Pain, Ulceration, Pylorospasm and decreased Gl tract
motility can occur with large doses, Hemorrhage and
inflammation
Dyspnoea, Nausea,

Pulmonary edema alkalosis, Hyperventilation

due to respiratory
Depression, delirium, Lethargic, No papillary Cerebral edema, Confusion, Comatose,no pupilary
reaction. reaction, Agitation, Disorientation, Slurred Speech,
Hallucinations, Convulsion and Hyperthermia
Hepatic failure Reye syndrome: hypoglycemia,
elevated levels of liver enzymes, fatty infiltration of

liver, and coma
Increased bleeding time

Decreased clotting time (Hypoprothrombinemia
and platelet dysfunction are the most
common effects)

Urinary ketones, Acute renal failure
Rhabdomyolysis can occur because of

Diabetes ketoacidosis

Rhabdomyolysis- the destruction or degeneration of
skeletal muscle tissue that is accompanied by the

dissipation of heat and energy resulting from
oxidative phosphorylation uncoupling release of muscle cell contents (as myoglobin and
potassium) into the bloodstream resulting in
hypovolemia, hyperkalemia, and sometimes acute
renal failure

PATHOLOGY AND MECHANISM OF ASA TOXICITY [11]

Increase bleeding time

Contributes to metabolic

Decreases serum pH
acidosis: alters platelet function

Tachypnea, pulmonary edema,
tachycardia, dehydration
Irritability, restlessness,
tinnitus, dehydration,
seizures,coma
Gastric irritation, nausea
,vomiting
Hyperthermia, tachycardia,
dehydration, cardiovascular
collapse, hypoglycemia

Decreases plasma PCO, with
respiratory alkalosis
Contributes to compensatory
metabolic acidosis: CNS
toxicity
Contributes to metabolic
acidosis and lactic acidosis
Decrease formation of ATP,
enchanced glycolysis, lactic
acid, Pyruvic acid: contributes
to metabolic acidosis
Stimulates lipidmetabolism,
releases fatty acids, contributes
tometabolic acidosis

Hyperventilation

Kidneys excrete more
bicarbonate ions: retain
more hydrogen ions
Accumulation of organic
acids (oxaloacetate)
Prevents combination of
phosphate with ADP

Increases peripheral
demand for glucose
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FIGURE 1. MANAGEMENT OF SALICYLATE TOXICITY [12]

Figure 2: PRESENTATION

Note: No Specific antidote for ASA; Good Clinical Supportive
care only with the management of the Salicylate poisoning

(Unit): mg/dl, mg/L, mmol/L)
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Mild Poisoning
Salicylate level
»  Adults 300-600mg/1
» Children/elderly
200-450mg/1
Clinical Features
Lethargy ,Nausea, Vomiting,
Tinnitus,Dizziness

Rehydrate with oral or
intravenous fluid

Repeat Salicylate level every 3
hours until a peak concentration is
reached ( this can be as late as 12
hours after ingestion particularly
with enteri coated aspirin

TN

Reye’s syndrome treament
Admit the patient to an ICU
Raise the head-end of bed
40-C

Mannitol 1V (0.2 to 1.0g/kg)
Acute hyperventilation may
be helpful

Short acting barbiturates in
resistant cases

~_

Moderate Poisoning

Salicylate level

»  Adults 600-800mg/I

> Children/elderly 450-700mg/I
Clinical Features
Tachypnoe , Hyperpyrexia, Sweating,
Dehydration,, Loss of appordination,
Restlessness

!

I S—

Severe Poisoning

Salicylate level

»  Adults >800mg/I

»  Children/elderly 450-700mg/1
Clinical Features
Hypotension, Significant metabolic acidosis
after rehydration, renal failure, CNS
features e.g: Hallucination, Stupor, Fits,
Coma

Urinary alkalinisation
Adults: Give 1L of 1.26% NaHCos with 20
to 40mmol potassium as an iv infusion
over 3 hours
Children: Dilute 1ml/kg potassium. This
should be given at a rate of 2ml/kg/h as
an iv infusion
Check urinary pH hourly, aiming for a pH
of 7.5-8.5; the rate of NaHCos
administration given will need to be
increased if the urine pH remains <7.5.
Check U & E every 3 hours, the serum
potassium should be kept in the range 4.0
to 4.5

}

Note: Gastrointestinal decontamination &

supportive therapy

Gastric Lavage ( If sure of dose and time of
ingestion. Ensure that the airway is protected
<1 Hours - >500mg/kg

>1Hours - 50g oral activated charcoal (
Children 1g/kg body weight)

Ensure that the airway is protected
Treatment of convulsions with
benzodiazepines
Correction of hyoglycaemia with glucose 1V
(50mL of 50% dextrose)

Correction of hypocalcemia with calcium
gluconate IV (5 to 10mL in adults)
Hypoprothrombinaemia can be corrected by
2.5 to 5mg of vitamin k IV everyday

v

Haemodialysis
+

Give Sodium bicarbonate (cautious

with volume if anuric)

Enchanced Elimination

< Significant CNS Abnormalities
eg: Altered Mental status,
Cerebral edema, Seizure

< Acute Lung Injury (Or) failing
respiratory capacity

< Impaired GFR not response to
volume repletion

< Deteriorating clinical condition
eg: Indequate urine alkalization

< Significant hyperthermia

< Refractory/Profound academia

« Refractory/Profound electrolyte
disturbance

Note: Salicylate concentration
Depends upon

*

< Product formulation
< Co-ingestion

< Comorbidities

*,

< Clinical condition
< Acid-Base Status
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CONCLUSION
Our review can suggests that evidence based through the management of the patient to the casualty with

guidelines that will guide clinicians and clinical pharmacist acute and chronic exposure of salicylate poisoning.
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