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INTRODUCTION 

Sympathetic overdrive is considered as one of the mechanisms of primary hypertension [1-3]. Sympathetic overdrive is 
also described as one of the mechanisms of sudden death, chronic heart failure, atherosclerosis, diabetes and obesity [3-
10]. This provides sufficient evidence to prove that Sympathetic overdrive is a disease. Thus, rather than treating it as a 
symptom it becomes necessary to consider it as an individual disease to avoid further Comorbidities [2, 8, 11]. To identify 
the DSO as a disease the review shall be discussed under key components of a disease. DSO must be practically considered 
for further improvement in prevention of its comorbidities. 

Sign and symptoms 

The original signs of the DSO include: high resting heart rate, high normal blood pressure and obesity/overweight. 
Although none of these signs have been confirmed as standard signs of a disease, they have shown by many clinical 
investigations to be risk factors of cardiovascular diseases, non-cardiovascular diseases, cancers [6, 9, 12]. Many large 
clinical investigations, such as Framingham studies [4, 6], French population survey and other European study [3] offer 
the evidences. 

The first sign of DSO is high resting heart rate. The investigations of the correlation between high resting heart rate and 
diseases show that individuals with heart rate over 80 beats/min are in high risk of cardiovascular diseases  [3, 8]. Studies 
of Chicago Detection Project [9] reported 10 times/min more of resting heart rate increased the rate of coronary heart 

disease and sudden death by 5～12%, non-cardiovascular death by 16% and cancer by 9%. Some other results showed the 
resting heart rate is a risk for diseases, such as T2DM, obesity, hypertension, sudden death, atherosclerosis and heart 

failure [4-8, 12, 13].  

The reference normal resting heart rate is 60-70 beats/min, which associates with the lowest of the common diseases 

around the world [6, 8, 11]. The resting heart rate is an indicator of the activity of sympathetic system and could be 

considered as a clinical index to evaluate and manage the sympathetic system. It can be easily measured for routine 
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clinical practice [5-18]. So why not consider High resting heart rate to be the first sign of DSO. It will be very important in 
preventing and control of mortality rates. The second considerable sign is high blood pressure: It should be a considered 

at the earliest and treated immediately [2, 19, 20]. High blood pressure ranges between 120～139 / 80～89 mmHg. The 
high blood pressure accounts for arrhythmia and cerebrovascular events according to a 5 year survey reported [21]. A high 
school-based survey found that the blood pressure increased from normal (115.6/73.8mmHg) to abnormal 
(125/80.7mmHg) where in the cases of ECG abnormality gained the significance [22]. A report shows that elevated blood 
pressure is a leading global health risk. About 70% of DALYs and Death are caused due to the blood pressure over 
140mmHg and about 30% of DALYs and Death are due to the blood pressure ranging between 110 to139 mmHg. There are 
some data from the same study of which DALYs and death are more in population who have the blood pressure ranges 
between 110~139mmHg . High Blood Pressure must be considered as a big problem and should be immediately treated 
and managed, as this is a huge public health problem frequently noticed. The high blood pressure and hypertension have 

been increasing in the past two decades [2].We in this review try to consider identifying high blood pressure as a sign of 

DSO. This is a step to deal with the problem and to reduce the increasing prevalence of the most common disease around 
the world. The newest guideline of blood pressure controlling is to put down the diagnosis standard to 
130/80mmHg [23]. This is a big step, but not enough. It is, indeed, ignoring the relating problems. On the other hand, 
high prevalence of masked suboptimal blood pressure uncontrolled in patients (MUCH) is a risk factor  [24]. The Sprint 
Study shows that intense controlling of the systolic blood pressure to 120mmHg in comparison with 140mmHg can gain 
more benefits [25-28]. It is important to learn about other remaining risks of high blood pressure. Some countries are 
going to change their guidelines [29, 30]. If only high blood pressure is considered as a sign of DSO in theory [19, 20, 31, 
32], the new strategy and method of managements could be developed soon. Obesity and overweight is the 3rd sign of 
DSO. Obesity is considered to be an abnormal sign as it is connected with metabolic syndrome [14, 33]. Overweight and 
obesity is recently considered as a disease [34], but it seems not enough. Some results show that obesity, high waist/hip 
ratio could increase sympathetic activation and cardiovascular risks [14]. High BMI clues the parasympathetic system 
inhibited and then sympathetic overdrive induced [31]. Obesity is involved in hypertrophy and vasculature resistance [35]. 
Obesity is a key feature of the metabolic syndrome and causes the insulin resistance, sympathetic overdrive, oxidation, 
and inflammation [15]. Sympathetic overdrive is the crucial part between obesity and hypertension [32]. Leptin plays a 
role in activating central nervous system which increases the sympathetic activity in obesity hypertension patients [33, 
36]. On account of overweight, there are some subclinical conditions, such as hypertrophy, vascular remolding, even 
before hypertension occurred [19, 31]. Therefore, overweight and obesity should be classified a sign of DSO and even 
agitate themselves. High resting heart rate, high blood pressure, overweight/obesity are the major and specific signs of 
DSO. More symptoms and signs may refer to tissue injuries/ damage or organ damages or related co-morbidities which 
are not discussed in this article due to the specificity varied from condition to condition. Until now, these major specific 
signs of DSO as well as DSO itself are not being accepted. In order to identify DSO and prevent the consequent diseases 
listed above, it is necessary to recognize these major signs first and then the DSO. 

The risk factors 

Each disease has some risk factors. There are many risk factors associated with the DSO. The unchangeable risk factors 
are age, gender [3,4,6,38,39] and hereditary medical conditions [32,40]. The changeable risk factors are smoke, drink, 
obesity, depression or anxiety, lifestyle, environment [1,7,15,16,18,38,41,46]. 

The mechanism(s) 

Although Sympathetic drive is considered as a disease and mechanism too many related comorbidities, it is not really 
treated as a unique prior entity to a specific disease [11, 19]. The sympathetic overdrive is the basic and original 
mechanism of DSO [33, 37]. It could induce insulin resistance, adipokinin, inflammation, hyperlipidemia, renin-
angiotensin system activated [15,17,18,34,38,47] to increase cardiovascular diseases and cancers [2,19,30,32,46]. 

The tissue and organs damage, morbidity and mortality 

The tissue and organs, of which the disease of sympathetic overdrive might influence, are heart, artery system, kidneys, 
brain, and metabolic system. Since it is affecting so many tissue and organ damage, the morbidity and mortality rates are 
higher [3,5,6,47,48]. 
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DISCUSSION AND CONCLUSION 

To identify the disease of sympathetic overdrive (DSO) is meaningful, which may influence millions and millions of people 

throughout the world [14,23,33,41]. The higher prevalence of hypertension, diabetes, heart failure, atherosclerosis, sudden 

death and cancers might be going up in future, because of the earlier stage of these diseases ignored or mismatched 

[15,18]. To realize the DSO is an important step to aim and reduce the most common diseases and some kinds of cancers 

on the world. The newest guideline of hypertension controlling is still isolating it with other risk factors, of which shares 

the same mechanism. Things need to be remembered, anti-hypertension agents could even aggravate sympathetic 

overdrive and ensue more end-events and mortality in clinical community [49,50]. It is wise to control the signs together 

under the theme of the disease of sympathetic overdrive. There may be more questions about setting the conception and 

definition of the disease of sympathetic overdrive. 
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