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A case of cyanide poisoning from laetrile ingestion is presented as an illus- 
tration of the recognition and treatment of cyanide intoxication. The 
pharmacology of laetrile, of cyanide, and of antidotes to cyanide intoxica- 
tion are discussed as they relate to the acute management and successful 
treatment of this patient after this highly lethal ingestion. [Beamer WC, 
Shealy RM, Prough DS: Acute cyanide poisoning from laetrile ingestion. 
Ann Emerg Med 12:449-451, July 1983.] 

INTRODUCTION 
Intoxication with cyanide is fatal unless treated rapidly. Cyanide poisoning 

is one of the few potentially lethal poisonings in which early intervention 
with the correct antidotes may prevent death. 

Cyanide is a metabolite of laetrile, I large doses of which may produce fatal 
poisoning. 2 

We recently encountered a nearly fatal case of cyanide poisoning secondary 
to laetrile ingestion in which rapid diagnosis and therapy led to a successful 
outcome. 

CASE REPORT 
A 22-year-old man was brought to the emergency department because of 

the acute onset of grand mal seizures. No history was obtainable. Blood pres- 
sure was 140/100 mm Hg, heart rate was 88 beats/min, and respirations were 
very deep at a rate of 32/min. The patient was comatose, unresponsive to 
pain, and demonstrated muscle rigidity with intermittent tonic clonic sei- 
zure activity. The pupils were fixed and dilated. The skin was pink. The 
lungs were clear to auscultation. There were no cardiac gallops or murmurs 
and the peripheral pulses were full. Blood glucose was 90 mg% by Dex- 
trostix ® (Ames, Division of Miles Laboratories, Elkhart, IN). A peripheral IV 
catheter was in place and naloxone hydrochloride 1.6 mg was given in- 
travenously without response. 

At that time an odor similar to that of almonds was noted on the patient's 
breath. Arterial blood gases drawn shortly after admission on room air were 
as follows: pH, 7.09; PaO2, 135 mm Hg; PaCO2, 9 mm Hg; HCO3, 3 mEq; 
and O~ saturation, 98.4%. Because of the combination of severe metabolic 
acidosis, normoglycemia, and the almond odor, a presumptive diagnosis of 
cyanide intoxication was made. Amyl nitrite was administered, 15 to 30 sec/ 
min, by inhalation for approximately three minutes. Shortly thereafter, the 
patient was nasotracheally intubated and ventilated with 100% oxygen. 

He received sodium nitrite 300 mg intravenously, followed by 12.5 g 
sodium thiosulfate IV. Five minutes after infusion of the thiosulfate, arterial 
blood gases were as follows: pH, 6.82; PaO2, 143 mm Hg; PaCO2, 23 mm Hg; 
HCO3, 4 mEq; and 02 saturation, 98%. The methemoglobin level was 3.3%. 
Sodium bicarbonate 88 mEq was given IV. Five minutes later arterial blood 
gases were as follows: pH, 6.99; PaO2, 582 mm Hg; PaCO2, 20 mm Hg; and 
HCO3, 10 mEq. The methemoglobin level had increased to 6.6%. An addi- 
tional 88 mEq sodium bicarbonate and 300 mg sodium nitrite were adminis- 
tered intravenously. Five minutes later arterial blood gases were as follows: 
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Fig. Cyanide detoxification. 

pH, 7.21; PaOz, 562; PaCOz, 26 m m  
Hg; and HCO3, 10 mEq. The methe- 
moglobin level was 10.5%. Additional 
supportive measures inst i tuted in- 
cluded gastric lavage, urinary catheter- 
ization, and neuromuscular blockade 
with 8 mg pancuronium bromide. The 
latter was necessary due to persistent 
violent seizure activity refractory to 
therapy with diazepam. 

No further specific treatment was 
administered. Supportive care with 
mechanical ventilation was contin- 
ued. Metabolic acidosis progressively 
cleared. The patient rapidly recovered 
full neurological fimction and was ex- 
tubated 20 hours after admission.  
Routine urine toxicology and heavy 
metal screening were normal. 

It was later learned that the patient 
had undergone a thoracotomy for car- 
cinoma approximately one year prior 
to admission and, after refusing the 
recommended radiation therapy, had 
gone to Mexico to obtain laetrile. The 
patient admitted to missing several 
days of his medication after which he 
took 12 to 18 tablets in order to "catch 
up." 

DISCUSSION 
This case illustrates the favorable 

outcome that may occur if cyanide in- 
toxication is expeditiously diagnosed 
and treated. Unfortunately, recogni- 
tion of cyanide poisoning may be de- 
layed because the majority of clinical 
and laboratory findings are nonspecif- 
ic. 

Headache, vomiting, hyperventila- 

tion, tachycardia, coma, seizures, hy- 
potension, and death are common  
clinical presentations, am Graham 3 re- 
ported a case in which pulmonary 
edema, apparently secondary to left 
ventricular failure, also occurred. Evi- 
dence of anaerobic me tabo l i sm is 
prominent, including metabolic acido- 
sis, elevated blood lactate levels, and a 
widened anion gap reflecting inhibi- 
tion of cellular respiration. 1'3 

Metabolic acidosis stimulates hy- 
pervent i la t ion ,  as was evident  in 
our patient. Two physical findings said 
to be of some value include bright-red 
retinal veins and the odor of almonds 
on the patient's breath. 6 However, the 
sensitivity of these two findings has 
been questioned. 3'z The retinal ar- 
teries and veins might be equally red 
only in massive poisoning, 3 and there 
is apparently marked individual varia- 
tion in the ability to recognize the 
odor of cyanide or, for that matter, the 
odor of essence of almond. 7 In our 
case, the diagnosis was based on the 
combination of neurological findings, 
metabolic acidosis, and recognition of 
the odor of almonds. 

No simple, rapid confirmatory test 
for cyanide intoxicat ion is readily 
available. Lee-Jones et al 8 described a 
test that will rapidly distinguish cya- 
nide from other common intoxicants. 
Confusion with salicylate poisoning, 
in which the clinical presentat ion 
might  be quite similar, could still 
occur. 3 Cyanide blood levels are not 
readily available. If obtained, normal 
levels are less than 0.20 ~g/mL ~ and 
levels of greater than 3 txg/mL are 
associated with mortality. 1° 

A history of laetrile ingestion, when 
it can be elicited, can be of consider- 
able assistance. The principal con- 
stituent of laetrile is amygdalin, one 
of a group of cyanogenic compounds 
found in fruit pits, plants and ber- 
ries. 11 Apricot pits and bitter almonds 
contain especially high concentrations 
of amygdalin that, when broken down 
to cyanide, can be lethal if sufficient 
quantities are ingested. 1 Breakdown 
depends on the enzyme emulsin, con- 
tained in the fruit pit, or beta glucosi- 
dase, an enzyme found in the gastroin- 
testinal tract. Consequently laetrile is 
toxic only if administered orally or 
rectally, because conversion mus t  
occur in the gastrointestinal tract. In- 
travenous laetrile does not produce 
cyanide intoxication. After a toxic 
dose of laetrile is ingested, there may 
be a delay in the development  of 
symptoms because emulsin does not 
maximally hydrolyze amygdalin until 
it is transported into the alkaline envi- 
ronment of the small intestine, u 

Other sources of cyanide include in- 
dustrial and chemical  compounds, 
photographic processing materials,  
fumigants, insecticides, the combus- 
tion of hydroxyurethanes and nylons, 
and administration of excess quanti- 
ties of nitroprusside. ~246 

Treatment of cyanide intoxication is 
a combination of effective supportive 
therapy and administration of chemi- 
cal antidotes. Appropriate supportive 
therapy consists of oxygen, ventilation 
if necessary, sodium bicarbonate for 
severe metabolic acidosis and, when 
indicated, cardiovascular support. In 
addition gastric lavage should be ini- 
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tiated with a large bore tube once the 
airway has been protected. Charcoal 
may be given in case other toxic prod- 
ucts have been ingested. In our case, 
muscle paralysis may have been use- 
ful in l imiting oxygen consumption 
and anaerobic metabol ism produced 
by violent seizure activity. 

The antidotal treatment of cyanide 
intoxication is still based on a descrip- 
t i on  by C h e n  in 1933.17 S o d i u m  
thiosulfate is administered to prevent 
depletion of endogenous thiosulfate, a 
compound  that  combines  wi th  the 
toxic complex of cytochrome oxidase 
and cyanide to produce thiocyanate 
and to regenerate cytochrome oxidase. 
This reaction is mediated by the en- 
zyme rhodanese (Figure). Depletion of 
endogenous thiosulfate may cause the 
reaction to proceed in the reverse di- 
rection, through the enzyme thiocya- 
nate oxidase, accounting for several 
reports of reintoxication, ts Adminis- 
t ra t ion of thiosulfate  is apparently 
nontoxic .  ~ The  other  two classical 
antidotes are the nitrite compounds, 
amyl nitrite and sodium nitrite. These 
c o m p o u n d s  cause  an i nc rea se  in 
methemoglobin concentration above 
the normal 1% level. 19 

Methemoglobin differs from normal 
hemoglobin in that the iron is in the 
ferric rather than the ferrous state. 
Ferric iron binds cyanide to produce 
cyanomethemoglobin, which in tum 
combines with thiosulfate and, in a 
reaction again mediated by rhodanese, 
is broken down into thiocyanate and 
methemoglobin (Figure). Thiocyanate 
is excreted in the urine. Adequate  
thiosulfate is necessary for the me- 
t abo l i sm of c y a n o m e t h e m o g l o b i n .  
T h e  s e q u e n c e  of t h e r a p y  r ecom-  
mended in the Lilly Cyanide Poison- 
ing Kit, number  N-76 (Eli Lilly and 
Company, Indianapolis, IN), suggests 
the administration of amyl nitrite by 
inhalation, 15 to 30 sec/min, followed 
by intravenous administration of so- 
dium nitrite (300 mg for an adult) and 
the in t r avenous  admin i s t r a t ion  of 

s o d i u m  th io su l f a t e  (12.5 g for an 
adult). Pediatric dosage has been de- 
fined by Berlin. 2° 

Therapy with nitrites is not  benign. 
Methemoglobin does not  carry oxy- 
gen; consequently levels greater than 
30% to 40% of circulating hemoglo- 
bin are themselves toxic, wi th  evi- 
dence of tissue hypoxia appearing at 
levels of greater than 60% of circulat- 
ing hemoglobin.  ~1 In addition, both 
amyl nitrite and sodium nitrite may 
cause severe hypotension. 3 

Other therapy of cyanide intoxica- 
tion has been reported. Hydroxycobal- 
amin  (vi tamin B12a), an apparent ly  
nontoxic drug, is effective in treating 
cyanide intoxication by formation of 
the compound cyanocobalamin (vita- 
min  BI~) 3,22 (Figure). Dicobalt EDTA 
has been popularized in Europe under 
the name Kelocyanor ®. Cobalt  is a 
good chelating agent of cyanide but 
has significant toxicity of its own and 
has not been approved for use in this 
country, z3 

Our case is an example of successful 
treatment of cyanide intoxication sec- 
ondary to laetrile ingestion, in which 
the diagnosis was made and therapy 
instituted quickly based on a high in- 
dex of suspicion. 
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In the article entitled "Rupture of the Right Hemidiaphragm Due to Blunt Trauma," by Phyllis L. Leaman, MD, 
(12:351-357, June 1983) Figure 1 was incorrectly labeled Figure 2 and Figure 2 was incorrectly labeled Figure 1. The 
editors regret any inconvenience caused by this error. 
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