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Introduction 

oisoning and fatalities by these cardiotoxic agents represent a challenging 

health problem in Egypt. Reviewing the available studies about 

magnitude of poisoning in different Egyptian governorates reveal that 

anticholinesterases come often in the first place as the major cardiotoxic 

agents, followed by addicting agents, zinc phosphide, and cardiovascular 

drugs. In Cairo, studies run in the Poison Control Center of Ain Shams 

University (PCCA) from 2003 to 2007 showed that exposure to cardiotoxic 

agents represented 37-66% of the studied cases; and resulted in 40-83% of 

total deaths (Abdel-Salam et al., 2005; Gamaluddin, 2005; Gamaluddin et al., 

2006; Gamaluddin, 2007). In a more recent study, potentially cardiotoxic 

agents were involved in more than 38% of all acutely poisoned geriatric 

patients presented to the PCCA during 2010, and yielded 83% of geriatric 

deaths that year (Ebrahim et al., 2011). 

An important action to combat this problem is to predict or, at least, 

early diagnose cardiac involvement. To do so, the clinician needs both 

bedside skills and appropriately selected laboratory testing (Grais, 2010). 

Hoefman and colleagues (2007) concluded that prediction of arrhythmias by 

general practitioners (GPs) based on history taking and physical examination 

alone is not accurate. To add more, the physician can use auxiliary tools 

including electrocardiography (ECG) and biomarkers in serum or plasma. 

As to the ECG, it may yield false positive or negative results 

(Goldberger, 2006). In addition, some of its changes appear with therapeutic 

intake of some drugs rather than toxic exposures, and cannot be used to 

forecast cardiotoxicity (Mackin, 2008). Another drawback is that 

interpretation of ECG is sometimes not objective and shows marked inter-

observer variability (Downes et al., 2005). 

Regarding cardiac markers, the most commonly used are creatine 

kinase-MB (CK-MB) and cardiac troponin I (cTnI), both of which are related 

to structural cardiac injury. Prior to the introduction of cardiac troponins, the 

biochemical marker of choice for the diagnosis of acute myocardial infarction 

(AMI) was the CK-MB. The effective use of CK-MB is substantially limited 

due to lack of tissue specificity and sensitivity (O'Brien, 1997). On the other 

hand, cardiac troponins have been defined as the biomarkers of choice for 

assessing myocardial damage (Alpert et al., 2000). Their main disadvantages 

include decreased amounts of release from previously injured myocardium 

(O'Brien, 2006), augmented release after reperfusion (Wu et al., 2003), and 

assays variability (Apple et al., 2007). To avoid these downsides, newer 

cardiac markers are intensively investigated, of which B-type natriuretic 

peptide (BNP) is gaining attention.  
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BNP is synthesized in the cardiac atria and ventricles upon myocyte 

stretch. Its plasma concentration is being used in cardiology especially for 

identifying patients with functional, rather than structural, cardiac insult. It is 

now being used to diagnose congestive heart failure (CHF), as a prognostic 

marker of acute coronary syndrome (ACS) and as an independent predictor 

of sudden cardiac death (Pach et al., 2005). In clinical toxicology practice, 

BNP was suggested as an additional marker of acute cardiac disturbances 

induced by carbon monoxide (Davutoglu et al., 2006; Kalay et al., 2007) and 

antipsychotics (Khalaf et al., 2011). Yet, sensitivity, specificity, and standard 

cut-off levels of BNP for prediction and diagnosis of acute cardiotoxicity 

have not been agreed upon.  

 

Aim of the work 

This study aimed at: 

1- Investigating the potential benefit of B-type natriuretic peptide as an 

early marker of cardiotoxicity induced by anticholinesterase 

pesticides, digoxin and beta blockers. 

2- Correlating BNP plasma concentration to the potentially cardiotoxic 

cases as regards severity, hospital stay, morbidity and mortality which 

may help develop a scoring system for prediction of the outcome and 

to assist decide the pathway of care. 

3- Comparing the beneficial value of BNP with the well assessed cardiac 

markers creatine kinase-MB and cardiac troponin I. 
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MAGNITUDE OF CARDIAC TOXICITY 

he pattern of poisoning seen varies on the geographical location. In 

developing countries poisoning by pesticides and herbicides is often 

common. Patterns of habitation and work may also expose populations to 

different toxins. Obtaining estimates of the numbers of poisonings resulting 

from certain agents is extremely difficult since data collection in developing 

countries is inconsistent, and probably only the most severe poisonings are 

treated in hospital (Bateman, 2007). 

Mortality rates in developing countries are high, partly because of 

availability of potent, locally produced products which may be poorly labeled 

and packaged, and partly because of difficulties in accessing therapy where 

this is likely to affect outcome. In addition, the cost of antidotes may also be 

a significant problem (Eddleston, 2000). 

Reviewing the available statistics shows that cardiotoxic exposure is a 

major health problem worldwide, and what differs from one country to 

another is the rank of major cardiotoxicants rather than their collective 

contribution to overall morbidity and mortality. For example, the available 

studies in Egypt show that cardiotoxic exposures represented 37-100% of all 

poisoning cases and yielded 40-100% of total fatalities, with the 

T 


