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CURRENT AWARENESS PAPERS OF THE MONTH 
A clinical decision rule for triage of children under 5 years 
of age with hydrocarbon (kerosene) aspiration in 
developing countries 
WHO EMRO Pediatric Hydrocarbon Study Group, Bond GR, Pièche S, Sonicki Z, Gamaluddin 
H, Guindi ME, Sakr M, Seddawy AE, Abouzaid M, Youssef A. Clin Toxicol  2008; 46: 222-9. 
Background. Unintended hydrocarbon ingestion is a common reason for pediatric hospitalization in 
the developing world.  
Objective. To derive a clinical decision rule, to identify patients likely to require a higher level 
facility (resource-requiring cases), that can be used at primary health care facilities with limited 
diagnostic and therapeutic resources.  
Methods. A prospective study of children 2 to 59 months old presenting to a poison treatment 
facility within 2 hours of oral hydrocarbon exposure. History and objective signs were recorded at 
admission and at 6, 12, 24 and, if present, 48 hours. Inclusion in the resource-requiring outcome 
group required: oxygen saturation <94%; any CNS depression; any treatment with (salbutamol); 
any care in the ICU; or death.  
Results. 256 met the inclusion criteria and completed the study. Of these, 170 had a course 
requiring resources unavailable at most primary health care facilities, and 86 did not. The 
presence of wheezing, any alteration in consciousness (lethargy or any restlessness), or a rapid 
respiratory rate for age (RR ≥ 50/min if age < 12 mo, ≥ 40/min if age ≥ 12 mo) at presentation 
identified 167 of 170 of these patients (sensitivity 0.98). Thirty-six of 86 patients classified as non-
resource requiring were correctly identified (specificity 0.42). No combination of clinical symptoms 
provided better discrimination while preserving sensitivity.  
Conclusions. This study suggests a triage decision rule based on the presence of wheezing, 
altered consciousness, or a rapid respiratory rate within 2 hours of hydrocarbon exposure. Such a 
rule requires validation in other settings. 

Use of lipid emulsion in the resuscitation of a patient with 
prolonged cardiovascular collapse after overdose of 
bupropion and lamotrigine 
Sirianni AJ, Osterhoudt KC, Calello DP, Muller AA, Waterhouse MR, Goodkin MB, Weinberg 
GL, Henretig FM. Ann Emerg Med  2008; 51: 412-5. 
Abstract: Animal studies show efficacy of intravenous lipid emulsion in the treatment of severe 
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cardiotoxicity associated with local anesthetics, clomipramine, and verapamil, possibly by trapping 
such lipophilic drugs in an expanded plasma lipid compartment ("lipid sink"). Recent case reports 
describe lipid infusion for the successful treatment of refractory cardiac arrest caused by parenteral 
administration of local anesthetics, but clinical evidence has been lacking for lipid's antidotal efficacy 
on toxicity caused by ingested medications. A 17-year-old girl developed seizure activity and 
cardiovascular collapse after intentional ingestion of up to 7.95 g of bupropion and 4 g of 
lamotrigine. Standard cardiopulmonary resuscitation for 70 minutes was unsuccessful in restoring 
sustained circulation. A 100-mL intravenous bolus of 20% lipid emulsion was then administered, and 
after 1 minute an effective sustained pulse was observed. The patient subsequently manifested 
significant acute lung injury but had rapid improvement in cardiovascular status and recovered, with 
near-normal neurologic function. Serum bupropion levels before and after lipid infusion paralleled 
triglyceride levels. This patient developed cardiovascular collapse because of intentional, oral 
overdose of bupropion and lamotrigine that was initially refractory to standard resuscitation 
measures. An infusion of lipid emulsion was followed rapidly by restoration of effective circulation. 
Toxicologic studies are consistent with the lipid sink theory of antidotal efficacy. 

Comparison of octreotide and standard therapy versus 
standard therapy alone for the treatment of sulfonylurea-
induced hypoglycemia 
Fasano CJ, O'Malley G, Dominici P, Aguilera E, Latta DR. Ann Emerg Med  2008; 51: 400-6. 
Study objective: This study is designed to test the hypothesis that the administration of octreotide 
acetate (Sandostatin; Novartis Pharmaceuticals) in addition to standard therapy will increase 
serum glucose level measured at serial intervals in patients presenting to the emergency 
department (ED) with sulfonylurea-induced hypoglycemia compared with standard therapy alone.  
Methods: This study was a prospective, double-blind, placebo-controlled trial. All adult patients 
who presented to the ED with hypoglycemia (serum glucose level ≤60 mg/dL) and were found to 
be taking a sulfonylurea or a combination of insulin and sulfonylurea were screened for 
participation in the study. Study participants were randomized to receive standard treatment (1 
ampule of 50% dextrose intravenously and carbohydrates orally) and placebo (1 mL of 0.9% 
normal saline solution subcutaneously) or standard treatment plus 1 dose of octreotide 75 mug 
subcutaneously. Subsequent treatment interventions were at the discretion of the inpatient 
internal medicine service.  
Results: A total of 40 patients (18 placebo; 22 octreotide) were enrolled. The mean serum glucose 
measurement at presentation was placebo 35 mg/dL and octreotide 39 mg/dL. The mean glucose 
values for octreotide patients compared with placebo were consistently higher during the first 8 
hours but showed no difference in subsequent hours. Mean glucose differences approached 
statistical significance from 1 to 3 hours and were significant from 4 to 8 hours after octreotide or 
placebo administration.  
Conclusion: The addition of octreotide to standard therapy in hypoglycemic patients receiving 
treatment with a sulfonylurea increased serum glucose values for the first 8 hours after 
administration in our patients. Recurrent hypoglycemic episodes occurred less frequently in 
patients who received octreotide compared with those who received placebo. 

Acute acetaminophen overdose is associated with dose-
dependent hypokalaemia: a prospective study of 331 
patients 
Waring WS, Stephen AFL, Malkowska AM, Robinson ODG. Basic Clin Pharmacol Toxicol  
2008; 102: 325-8. 
Abstract: Hypokalaemia is a recognized complication of acute acetaminophen overdose. It is 



 
3 

 
 
 

 
 

unclear whether this might be a pharmacological effect of acetaminophen, or due to association 
with confounding factors. The present study sought to better characterize the relationship 
between acetaminophen concentrations and risk of hypokalaemia. A prospective study of patients 
received N-acetylcysteine treatment within 15 hr of acute acetaminophen ingestion. Serum 
potassium concentrations were determined before and after N-acetylcysteine. Serum 
acetaminophen concentrations were used to indicate overall drug exposure by comparison to the 
Rumack-Matthew nomogram. Hypokalaemia was pre-defined by serum concentrations <3.5 
mmol/l, and groups compared by Mann-Whitney tests. There were 331 patients. Median (95% 
confidence interval) fall in serum potassium concentration after N-acetylcysteine was 0.05 mmol/l 
(-0.11-0.30 mmol/l) if acetaminophen concentrations were below the 'high-risk' treatment line, 
0.30 mmol/l (0.17-0.40 mmol/l) if between the 'high-risk' and 'normal' treatment lines (P = 
0.0358), and 0.40 mmol/l (0.20-0.50 mmol/l) if above the 'normal' treatment line (P = 0.0136). A 
receiver operating characteristic showed that high acetaminophen concentrations were predictive 
of hypokalaemia (P = 0.0001 versus zero discriminatory line), and 4 hr acetaminophen 
concentration >156 mmol/l gave 81% sensitivity and 48% specificity. The risk of hypokalaemia 
after acute acetaminophen overdose depends on the extent of acetaminophen exposure, 
irrespective of N-acetylcysteine administration and independent of whether vomiting occurred. 
Acetaminophen appears to cause concentration-dependent hypokalaemia after overdose, and the 
pharmacological basis requires further consideration. 

Adverse effects of methadone in children 
Langford NJ, Ferner RE. Adverse Drug React Bull  2007; 935-8. 
Abstract: Methadone is widely prescribed in the treatment of opiate addiction. Methadone is a 
strong opioid, however, with significant toxicity particularly in children. Episodes of poisoning 
occur most frequently in those aged under 3 years. Treatments with opiate antagonists are 
effective provided they are administered in time. We review the literature on childhood 
methadone poisoning. We also discuss possible strategies for the prevention of overdose. 

Toxic alcohol ingestions: clinical features, diagnosis, and 
management 
Kraut JA, Kurtz I. Clin J Am Soc Nephrol  2008; 3: 208-25. 
Abstract: Alcohol-related intoxications, including methanol, ethylene glycol, diethylene glycol, and 
propylene glycol, and alcoholic ketoacidosis can present with a high anion gap metabolic acidosis 
and increased serum osmolal gap, whereas isopropanol intoxication presents with hyperosmolality 
alone. The effects of these substances, except for isopropanol and possibly alcoholic ketoacidosis, 
are due to their metabolites, which can cause metabolic acidosis and cellular dysfunction. 
Accumulation of the alcohols in the blood can cause an increment in the osmolality, and 
accumulation of their metabolites can cause an increase in the anion gap and a decrease in serum 
bicarbonate concentration. The presence of both laboratory abnormalities concurrently is an 
important diagnostic clue, although either can be absent, depending on the time after exposure 
when blood is sampled. In addition to metabolic acidosis, acute renal failure and neurologic 
disease can occur in some of the intoxications. Dialysis to remove the unmetabolized alcohol and 
possibly the organic acid anion can be helpful in treatment of several of the alcohol-related 
intoxications. Administration of fomepizole or ethanol to inhibit alcohol dehydrogenase, a critical 
enzyme in metabolism of the alcohols, is beneficial in treatment of ethylene glycol and methanol 
intoxication and possibly diethylene glycol and propylene glycol intoxication. Given the potentially 
high morbidity and mortality of these intoxications, it is important for the clinician to have a high 
degree of suspicion for these disorders in cases of high anion gap metabolic acidosis, acute renal 
failure, or unexplained neurologic disease so that treatment can be initiated early. 
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Oral administration of fomepizole produces similar blood 
levels as identical intravenous dose 
Marraffa J, Forrest A, Grant W, Stork C, McMartin K, Howland MA. Clin Toxicol  2008; 46: 
181-6. 
Introduction. Fomepizole is available intravenously (IV) for the treatment of methanol and 
ethylene glycol poisoning. Few studies demonstrate that fomepizole achieves effective serum 
concentrations after IV or oral (PO) use. The objective was to describe the comparative 
pharmacokinetics of fomepizole after a single PO and IV dose.  
Methods. This was a prospective, randomized, crossover trial in 10 healthy volunteers. Each 
received 15 mg/kg fomepizole, PO and by 30 minute IV infusion. Serum was collected at 0, 
0.25, 0.5, 1, 2, 4, 7, 12, 24, 36, and 48 hours (h) and stored at -70 °C. Candidate models were 
fit to the IV and PO data, simultaneously, using iterative 2-stage analysis weighted by the 
estimated inverse observation variance. Time above the MEC (T>MEC) was determined by 
numeric integration of the fitted functions using 10 mumoles/L as the minimum effective 
concentration (MEC).  
Results. Seven females and 3 males were enrolled. Sole complaints included headache and 
dizziness in 3 subjects and 10/10 reported an unpleasant taste. The final PK model was 2-
compartment with 0-order IV and 1st-order PO input (following a fitted TLag) and Michaelis-
Menten elimination. PO fomepizole was rapidly absorbed with a bioavailability of approximately 
100%. The Km was 0.935 ± 0.98 mumoles/L and the Vmax was 18.57 ± 9.58 mumoles/L/h. 
T>MEC was 32 h with agreement between PO and IV dosing.  
Conclusions. This is the first study that effectively determines a human Vmax and Km for PO and 
IV fomepizole. PO and IV administration of fomepizole result in similar pharmacokinetic 
parameters. 

Association between the plasma/whole blood lead ratio 
and history of spontaneous abortion: a nested cross-
sectional study 
Lamadrid-Figueroa H, Téllez-Rojo MM, Hernández-Avila M, Trejo-Valdivia B, Solano-
González M, Mercado-Garcia A, Smith D, Hu H, Wright RO. BMC Pregnancy Childbirth  
2007; 7: 22. 
Background: Blood lead has been associated with an elevated risk of miscarriage. The plasmatic 
fraction of lead represents the toxicologically active fraction of lead. Women with a tendency to 
have a higher plasma/whole blood Pb ratio could tend towards an elevated risk of miscarriage due 
to a higher plasma Pb for a given whole blood Pb and would consequently have a history of 
spontaneous abortion.  
Methods: We studied 207 pregnant Mexico City residents during the 1st trimester of 
pregnancy, originally recruited for two cohorts between 1997 and 2004. Criteria for inclusion 
in this study were having had at least one previous pregnancy, and having valid plasma and 
blood Pb measurements. Pb was measured in whole blood and plasma by inductively coupled 
plasma mass spectrometry using ultra-clean techniques. History of miscarriage in previous 
pregnancies was obtained by interview. The incidence rate of spontaneous abortion was 
defined as the proportion of previous pregnancies that resulted in miscarriage. Data were 
analyzed by means of Poisson regression models featuring the incidence rate of spontaneous 
abortion as the outcome and continuous or categorized plasma/ blood Pb ratios as predictor 
variables. All models were adjusted for age and schooling. Additionally, logistic regression 
models featuring inclusion in the study sample as the outcome were fitted to assess potential 
selection bias.  
Results: The mean number of miscarriages was 0.42 (range 0 to 4); mean Pb concentrations were 
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62.4 and 0.14 (mu)g/L in whole blood and plasma respectively. Mean plasma /blood Pb ratio was 
0.22%. We estimated that a 0.1% increment in the plasma/blood Pb ratio lead was associated to 
a 12% greater incidence of spontaneous abortion (p = 0.02). Women in the upper tertile of the 
plasma/blood Pb ratio had twice the incidence rate of those in the lower tertile (p = 0.02). 
Conditional on recruitment cohort, inclusion in the study sample was unrelated to observable 
characteristics such as number of abortions, number of pregnancies, blood Pb levels, age 
schooling, weight and height.  
Conclusion: Women with a large plasma /whole blood Pb ratio may be at higher risk of 
miscarriage, which could be due to a greater availability of placental barrier-crossing Pb. 

The early prognostic factors of glyphosate-surfactant 
intoxication 
Lee CH, Shih CP, Hsu KH, Hung DZ, Lin CC. Am J Emerg Med  2008; 26: 275-81. 
Background and purpose: The purpose of this study was to establish an early prognostic model of 
patients with glyphosate-surfactant (GlySH) herbicide intoxication.  
Methods: A case-control study was conducted. Data of GlySH-intoxicated patients were collected 
from 2 hospitals. Patients were admitted to the emergency departments (EDs) of Chang Gung 
Memorial Hospital from April 1996 to March 2003 and Taichung Veterans General Hospital from 
April 2000 to October 2003. Collected variables such as age, sex, estimated amount of ingestion, 
symptoms/signs including first vital signs, chest x-ray (CXR), and biochemical studies were 
analyzed for their role in the prognostic model of GlySH intoxication mortality. Univariate and odds 
ratio analyses were then performed. The prognostic model was then established by using logistic 
regression analysis and further stratified analysis.  
Results: Fifty-eight patients (19 men and 39 women; age, 48.8 ± 15.8 years; P = 0.38) were 
enrolled in our study. Forty-one patients survived from GlySH intoxication and 17 died. After 
univariate analysis, 5 variables (respiratory distress needing intubation, metabolic acidosis, 
tachycardia, elevated creatinine (Cr) level, and hyperkalemia) were found to be highly associated 
with poor outcome and mortality. Then a multiple logistic regression model was established as 
follows: log(p/q) = -6.13 + 3.43 (abnormal CXR) + 2.53 (metabolic acidosis) + 2.55 (Cr) + 2.4 
(tachycardia) + e.  
Conclusion: GlySH poisoning is multiorgan toxicity. Pulmonary toxicity and renal toxicity seem to 
be responsible for its mortality. Metabolic acidosis, abnormal CXR, tachycardia, and elevated Cr 
level are useful prognostic factors for predicting GlySH mortality. 

Improvement in survival after paraquat ingestion following 
introduction of a new formulation in Sri Lanka 
Wilks MF, Fernando R, Ariyananda PL, Eddleston M, Berry DJ, Tomenson JA, Buckley NA, 
Jayamanne S, Gunnell D, Dawson A. PLoS Med  2008; 5: 0250-9. 
Background: Pesticide ingestion is a common method of self-harm in the rural developing world. 
In an attempt to reduce the high case fatality seen with the herbicide paraquat, a novel 
formulation (INTEON) has been developed containing an increased emetic concentration, a 
purgative, and an alginate that forms a gel under the acid conditions of the stomach, potentially 
slowing the absorption of paraquat and giving the emetic more time to be effective. We compared 
the outcome of paraquat self-poisoning with the standard formulation against the new INTEON 
formulation following its introduction into Sri Lanka.  
Methods and Findings: Clinical data were prospectively collected on 586 patients with paraquat 
ingestion presenting to nine large hospitals across Sri Lanka with survival to 3 mo as the primary 
outcome. The identity of the formulation ingested after October 2004 was confirmed by assay of 
blood or urine samples for a marker compound present in INTEON. The proportion of known 
survivors increased from 76 /297 with the standard formulation to 103/289 with INTEON 



 
6 

 
 
 

 
 

ingestion, and estimated 3-mo survival improved from 27.1% to 36.7% (difference 9.5%; 95% 
confidence interval (CI) 2.0%-17.1%; p = 0.002, log rank test). Cox proportional hazards 
regression analyses showed an approximately 2-fold reduction in toxicity for INTEON compared to 
standard formulation. A higher proportion of patients ingesting INTEON vomited within 15 min 
(38% with the original formulation to 55% with INTEON, p < 0.001). Median survival time 
increased from 2.3 d (95% CI 1.2-3.4 d) with the standard formulation to 6.9 d (95% CI 3.3-10.7 
d) with INTEON ingestion (p = 0.002, log rank test); however, in patients who did not survive 
there was a comparatively smaller increase in median time to death from 0.9 d (interquartile 
range (IQR) 0.5-3.4) to 1.5 d (IQR 0.5-5.5); p = 0.02.  
Conclusions: The survey has shown that INTEON technology significantly reduces the mortality of 
patients following paraquat ingestion and increases survival time, most likely by reducing 
absorption. 
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