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Hookah tobacco smoking is a new global phenomenon among youth. The World Health Organization wants to prohibit claims that hookah is less harmful than cigarettes but scientific data are sparse. Because hookah tobacco traditionally is heated with charcoal, the smoke delivers “tar” and nicotine plus charcoal combustion products, including carbon monoxide (CO) and carbon-rich nanoparticles that increase oxidant stress. Hookah smoke induces acute dysfunction of human endothelial cells in culture but whether it impairs human endothelial function in vivo is unknown.       
To address this question, in 23 healthy young adults who smoke hookah but not cigarettes (age 25±1 years, mean ±SE), we measured plasma nicotine, exhaled CO, and brachial artery flow-mediated dilation (FMD) before and after ad lib hookah smoking. The same measurements were performed before and after eight age-matched cigarette smokers smoked one cigarette and nine of the hookah smokers smoked the same hookah tobacco heated with an allegedly healthier electronic heat source rather than charcoal.
   Nicotine levels increased similarly with the three types of smoking, while exhaled CO increased 8.3-fold more after smoking charcoal-heated hookah tobacco than after cigarette smoking and 12.5-fold more than after smoking electrically-heated hookah tobacco. The major new finding is that FMD was not acutely impaired by traditional hookah smoking but instead was augmented by 50±9% (p<0.001). In contrast, FMD was acutely impaired after either cigarette smoking (by 36±4%, p<0.001) or smoking electrically-heated hookah tobacco (by 27±5%, p=0.001).   
Thus, unlike cigarette smoking: 1) hookah smoking acutely augments, rather than impairs, brachial artery endothelial function in young adults; and 2) the augmentation is caused by CO or other charcoal combustion products and masks the impairment caused by hookah tobacco toxicants. Further research is warranted to test acute and chronic effects of hookah smoking on the coronary circulation and on atherosclerotic cardiovascular disease risk. 

