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Pediatric Nurse Practitioners, PNP, should be made aware of Postural Orthostatic Tachycardia Syndrome, POTS, as many are unaware of the serious effects it can have on children if gone undiagnosed.  It was just recently recognized by the medical society in 1999 and only initially identified in 1940’s.  The more the literature that is made available the more aware the medical professional will become with POTS.  What follows is a review of multitude of medical resources including: journal articles, studies, reviews, interviews, supportive websites, medical school papers, and hospital websites.  The purpose of this paper is to inform and teach the Pediatric Nurse Practitioner about Postural Orthostatic Tachycardia Syndrome to assist one with future clients.
POTS is explained as a problem with the autonomic nervous system.  It typically occurs with rapid growth seen in adolescents following a serious viral illness that had high fever.  Many times the illness is mononucleosis.  It appears the illness and growth tip the autonomic nervous system out of control.  The adolescents who develop Postural Orthostatic Tachycardia Syndrome usually grow out of it by the end of all their body changes.  The adults who develop POTS do not grow out of since it occurs for different reasons.

It is important to stress that according to Dr. Fisher that POTS is not a heart problem, but it is a venous flow problem.  It is possible POTS is genetically linked disease and along with the autoimmunity genetically due to relationships seen in POTS clients within their own family.  It is very beneficial to know the symptoms and basic treatment of POTS as a PNP, and how to best assist the clients in coping with the diagnosis.  It is important as a Pediatric Nurse Practitioner  to teach, treat, and support clients when they are ill.  This diagnosis is a chronic illness that can be resolved, but typically lasts for a long period of time to the client.  It requires varying levels of adjustment and support to live a productive life with POTS.


Postural Orthostatic Tachycardia Syndrome is the occurrence of one’s heart rate increasing by at least thirty beats per minute upon a change in position generally when standing and with continued with standing the heart rate continues to increase.  This leads to associated symptoms including; headache, dizziness, syncope, fainting, chronic fatigue, sleep disorders, gastrointestinal problems, nausea, abdominal cramps, weakness, accrocyanaosis, sweating, chest pain, edema and pallor.  The symptoms may be felt all day and the dizziness is generally just with standing.  Many professionals attribute this disease to a problem with the autonomic nervous system.  This provides the explanation for why POTS affects the entire body.  A simple way to explain POTS is that, in POTS the blood does not go to the right place at the right time.  One explanation is that the blood pools in the legs (venous pooling) and therefore when a change in position occurs it takes more work for the heart to move the blood from the lower extremities around the body.  This reason goes along with the autonomic neuropathy affecting the lower legs.  

POTS usually starts in young adolescents and then they grow out of it.  Adolescents are generally tired and have many somatic complaints as their bodies are developing and they are testing their limits.  This makes it hard to tell if it is POTS or just typical adolescent behavior.  Hypovolumia and anemia also have many symptoms similar to POTS and have to be ruled out before the diagnosis of POTS can be made.  To presume that POTS can only be diagnosised by a cardiologist would be incorrect.  It appears that it is not a cardiac condition rather an autonomic disorder.  Therefore, it may be diagnosed and treated in other fields if the care provider is aware and  is knowledgeable about POTS.  

A diagnosis of POTS can be confirmed by the TILT table test often preformed in the cardiologist office.  The TILT table test measures the client’s vital signs with change of position.  It will show in POTS client an increase in heart rate when at an incline on the table.  POTS clients should be seen by a cardiologist to rule out the possibility of any heart abnormalities.  According to Dr. Brooks 50% of POTS clients have MVP, mitral valve prolapse.  POTS clients need special care and support not only from their primary care, cardiologist, dentist, parents, and school but from any provider who works with the client to understand their special alterations necessary to prevent syncope and enable the client to have the most productive and safe outcome.
The diagnosis of POTS helps parents come to a conclusion about their adolescent being ill.  Therefore, it is important for the PNP that suspects POTS to check the heart rate when the client has been lying down for five minutes and then to check it when the client has been standing at one, three, and five minute intervals.  It is important to have someone available to catch the client in case they faint.  This is common with POTS clients.  According to Dr. Fisher about 1% of the adolescent population has POTS, but there are no reasonable numbers because it is not mandated to report.

There exists a whole spectrum of POTS in regards to fatigue.  It is important for the providers, family, and client to take chronic fatigue serious.  Many clients are first diagnosed with chronic fatigue and the diagnosis of POTS is overlooked. It is very important for medical providers to be aware of the symptoms and not to overlook possible symptoms of something else.  Since POTS clients vary widely in their severity of symptoms every detail must be individualized, which includes exercise programs.  It is vital to determine which parts of their lifestyle are trigging the symptoms.  It is important to stress in this age that this is not life ending although they may feel this way.  

POTS clients need to be educated on how to live with the symptoms that often accompany this diagnosis.  Some things that may help is if they decrease their class load, are given longer time to accomplish assignments due to need for more sleep, and have alternatives to standing when performing speeches or lab work due to the increase in heart rate with standing.  They should increase their PE to daily to help tighten the blood vessels in the lower legs to decrease the pooling.  They will also need to alter the activities in PE to prevent dizziness and increased fatigue.  Clients should also be encouraged to see a professional to discuss their feelings.  This disease is debilitating and at times the adolescent is not able to keep up physically, mentally, and socially with one’s peers due to one’s symptoms and therefore need some one to talk about these issues with.  Hopefully counseling will decrease the depression that may come as their life is flipped upside down as they feel so different.
The treatment for POTS is not a cure; instead, just a helper with the symptoms associated with POTS.  Some clients with POTS merely need to increase their salt, increase their fluid, and decrease their work load to live fairly symptom free.  Others have to attend alternative schools or not attend school at all.  Taking medication including SSRI’s to help with feelings and medications to increase the complacency with the lower extremity blood vessels may help with the symptoms.  There is a whole range of along the continuum of the severity of the symptoms with POTS, and unfortunately there is no magic wand or pill to fix this disease or get rid of all the symptoms.  The good news is that typically adolescents grow out of it.  The bad news appears to be the deconditioning may become more overwhelming then the POTS in the end.  At the next POTS visit following the increase in salt and caffeine free fluid many clients are encouraged to monitor weight, because their calorie intake has not decreased despite their decrease in activity.  At follow up appointments medications may be prescribed to help the client cope with the symptoms or some of the causes of POTS.  It is necessary to promote ideal exercise plan that will fit their lifestyle at every visit and come up with an exercise plan that will fit their lifestyle.  Compression hoses may help to re-circulate blood with standing along with the exercise.  
Exercise is important for the POTS client physically and psychologically.  Dr. Fisher stated that aerobic exercise in up right position in regular, vigorous basis helps to retrain the autonomic nervous system.  This may be walking or riding a bike.  When starting a new exercise program clients have to go slow and slowly build up with endurance, strength, and length of time.  They are to start with just a couple minutes and increase gradually rewarding self with each increase.  The exercise not only helps the vessels in the legs to be able to move the blood back to the heart, but also it releases endorphins.  Endorphins are released when people are happy.  If one works out correctly one should feel more energetic after exercising and happy.  It will be beneficial for the POTS client to exercise three to four times a day for short intervals.  This will help build the muscle and teach them to tasks in short intervals, 5- 10 minutes.  

According to Dr. Fisher typical clients, who develop POTS are high achieving students involved in extra curricular activities.  The change in their life from the POTS diagnosis often leads to depression.  A POTS diagnosis can hit at a very dangerous time socially and developmentally as adolescent is trying to become one’s own individual.  One goal for Dr. Fisher’s clients is to get them back into sports or their regular extra curricular activities by helping them remain active and increasing their activity gradually over time to prevent deconditioning and to help control weight gain.  Educate adolescents about the need to decrease calories consumed with the decrease activity.  This is vital to helping them keep their weight in check.

When increased salt, fluid, rest, and exercise are not enough then medications maybe administered to try and help with the symptoms of POTS.  The medications help block floppy vessel, tighten vessels, stop relaxation, lighteners, or smoothers. According to Merck, 

Fludrocortisone … a mineralocorticoid, causes Na retention, which expands plasma volume, and often lessens symptoms but is effective only when Na intake is adequate. Dosage is 0.1 mg po at bedtime, increased weekly to 1 mg or until peripheral edema occurs. This drug may also improve the peripheral vasoconstrictor response to sympathetic stimulation. Supine hypertension, heart failure, and hypokalemia may occur; K supplements may be needed…Midodrine (some trade names orvaten and proamatine) a peripheral α-agonist that is both an arterial and venous constrictor, is often effective. Dosage is 2.5 mg to 10 mg po tid. Adverse effects include paresthesias and itching (probably secondary to piloerection). This drug is not recommended for clients with coronary artery or peripheral arterial disease.  NSAIDs (eg, indomethacin 25 to 50 mg po tid) (some trade names indocin) may inhibit prostaglandin-induced vasodilation, increasing peripheral vascular resistance. However, NSAIDs may cause GI symptoms and unwanted vasopressor reactions (reported with concurrent use of indomethacin… 
and sympathomimetic drugs).  L-dihydroxyphenylserine, a norepinephrine (some trade names levophed) precursor, may be beneficial for autonomic dysfunction (reported in  limited trials). Propranolol (some trade names inderal) or other β-blockers may enhance the beneficial effects of Na and mineralocorticoid therapy. β-Blockade with propranolol…leads to unopposed α-adrenergic peripheral vascular vasoconstriction, preventing the vasodilation that occurs when some clients stand.” (Orthostatic hypotension)

Coping with Postural Orthostatic Tachycardia Syndrome is helped by educating people around them and validating that this is a real disease according to Dr. Fisher.  Having a psychologist help the family and client cope may be in their best interest.  It is also beneficial to work with a social worker as multiple facitates of life will be impacted.  Informing the client and family that this may last three to four years or six months is important.  There is several support groups for POTS that help families cope with the forced change in lifestyle secondary to the clients symptoms.  It is important for the client and families to have someone to talk to that has been through POTS and who is going through POTS.  It helps them deal with the day to day living and to see the light at the end of tunnel.  It also assists in coming up with new solutions to help promote a fulfilling life despite the fatigue.  It is important to tell clients that studies have proved that this is not a mental disorder with the increase heart rate caused from anxiety.  Matsuki et al. stated, 

HR in POTS clients increased markedly during significant venous pooling, whereas the clients had normal HR responses to sham orthostatic stress and mental stress. Additionally, the HR responses to both orthostatic stress and mental stress were not related to scores on several psychological indexes associated with POTS. Thus anxiety is not the primary cause for the excessive orthostatic tachycardia seen in POTS.

 Also Dr. Tullen suggests helping the clients to sleep better to reduce the fatigue so administering medications or establishing a routine that allows for deeper sleep at reasonable time.  Dr. Fisher’s solution to sleep was to utilize alternative schools that start in the afternoon, since typically POTS clients just feel like they can not do anything.  They generally have a shifted sleep cycle, which is falling asleep late and waking up often throughout the night.  They typically wake up between 1100 and 1400 and then are more functional.  
It would be beneficial to brainstorm with parents what their children can do starting in the afternoon to lead a more productive life.  The adolescent may be able to participate in afterschool activities and attend night college classes.  The adolescent if not interested in school activities may want to work an afterschool job for a few hours.  It also important to refer the family to a nutritionist and discuss the importance of having only healthy foods available; therefore, the client does not just crash and burn from the junk food high and lows.
Another reason that a nutritionist would be of value is that many POTS clients have digestive problems including nausea.  Dr. Fisher states this may be due to the blood flow not working appropriately.  So at times they are not digesting the food instead it is just sitting, which leads to nausea or the stomach is moving so fast that they have cramping and chronic pain.  The nutritionist may be able to offer the family suggestions on what to eat to slow or speed up the GI tract.  This would help eliminate the GI symptoms and the family would stay healthier being aware of the importance of nutrients in helping one feel good not only physically but also mentally.

Families will be able to cope better with making decisions about POTS if the shared decision model is used.  

In shared decision making, physicians work with clients and families to make health care decisions.4-5 This model assumes that clinicians and clients can evaluate the options together in a systematic way, consider the benefits and burdens of each treatment, and arrive at clear and logical decisions.5 Although seemingly combining the benefits of both paternalism and autonomy, the shared decision-making model is rooted in the assumption that clients and families make decisions in a rational way based solely on the clinical evidence. While physicians often make decisions by applying the latest evidence-based medicine to clinical scenarios and then assessing the likelihood of potential outcomes, clients and their families do not proceed in this fashion.9 The stress of illness, prior experiences with health care, and fears of future complications10 may lead clients and families to make decisions that lead health care providers to label clients and families as "having unrealistic hopes," "being in denial," or "acting irrationally."(Goldstein) 

Another method that may work for POTS is the titrating guidance method in this method a care provider views where the family is on the curve and then provides advice and guidance based off of the families and clients ability at that time to make informed decision.  This method allows the families to make more decisions as they learn about the disease and have less stress and allows the physician to make more decisions when the families or client are overwhelmed and unsure of the best decision.
In order for families to cope with the illness in their adolescent it is important stress the importance of psychological adjusting to the lifestyle necessary for POTS.  The parents need to be supportive, understanding, and knowledgeable.  They also need to set rules to assist the adolescent in staying healthy, which means directing the adolescent to do activities that will help them physically and mentally.
To promote psychological adjustment, clients should remain as active as is reasonably possible, acknowledge and express their emotions in a way that allows them to take control of their lives, engage in self-management, and try to focus on potential positive outcomes of their illness. Clients who can use these strategies have the best chance of successfully adjusting to the challenges posed by a chronic illness. (de Riddler, Geenen, Kuijar, & Middendrop)
The parents need to make sure that they run the house in an authoritative manner, which will assist the adolescent in developing into an adult despite the illness.  It will also help the parents to push the adolescent when the fatigue overrides their ability to make an informed decision or when the adolescent decides to stay out all night with their friends setting themselves back for days.  The parents will have to set limits with the assistance and guidance of the professionals who know the impact of POTS on their adolescent.

Despite the circumstances, this means setting limits on unacceptable behavior, sticking to normal routines, and avoiding overindulgence. This may seem impossible, particularly if you have feelings of guilt or an intense need to protect your sick child. But spoiling or coddling can only make it harder for a child to return to daily activities. (Perkel, D.)

Setting a routine for a POTS client allows them to be able to accomplish things through knowing when sleep will occur and when work will have to be completed.  It will allow them time to cope with their symptoms, and time to work toward a productive life.  Parents must develop a new routine with the needs of the diagnosis.


It is important for the parents to try and maintain the high self-esteem these adolescents often have or to help build their self-esteem if the adolescent did not have one.  The stronger one’s self-esteem the easier it is to see the disease as illness and not confuse it with who one is as human being and will become as an adult. 
A youngster with a chronic illness is often angry about the restrictions the disorder places on physical activity. You need to help your child accept his limitations, and then find something else in which he can excel. All children need to feel a sense of accomplishment. Explore the options for activities in your community until you find at least one that is attractive to your child and in which he can succeed.  (Maintaining and Building Self-Esteem in Children with Special Health Care Needs)
This is when brainstorming with family and friends may be beneficial and looking at other avenues will occur.  There are lots of activities that don’t require standing and running that the adolescent used to enjoy or may enjoy it just may take some thought and reflection.

In conclusion after reviewing multiple sources one can see that POTS is a diagnosis that is probable for a client in the future whom will require one’s assistance in understanding, perhaps treating, and coping with the multitude of symptoms.  It is important to be able to care for one’s clients holistically and knowledge is the power.  The power in POTS clients lies with salt, fluid, rest, new routines, exercise plan, incremental goals, self-esteem building, other discipline supports, and innovation

The problem with POTS and all the research articles reviewed is that the studies came from a very few clients.  One could attribute this to the difficulty in coming to the diagnosis, the fact that the disease length varies, and this as a relative new diagnosis.  This paper pulled relevant material to assist the Pediatric Nurse Practitioner with the family and client who has POTS to come to the diagnosis, treatment plan, and assist in helping cope with this illness.
Reference

Brooks, J.  & Francis, L. (2006) Postural orthostatic tachycardia syndrome dental 
treatment considerations.  Journal of American Dental Association, 137, (4), 488-493.  Reviewed October 31, 2008 from http://jada.ada.org/cgi/content/full/137/4/488?maxtoshow=&HITS=10&hits=10&RESULTFORMAT=1&andorexacttitle=and&andorexacttitleabs=and&andorexactfulltext=and&searchid=1&FIRSTINDEX=0&sortspec=relevance&volume=137&firstpage=488&resourcetype=HWCIT
Coping with Chronic Illness. (2008).  Medline Plus website.  Reviewed November 2,

2008 from http://www.nlm.nih.gov/medlineplus/copingwithchronicillness.html#cat59
Chronic illness.  American Psychological Association website.  Reviewed November 2, 

2008 http://apahelpcenter.org/articles/article.php?id=119
Dysautonomia information network.  (2008) Reviewed October 23, 2008 from 

http://potsplace.com/
de Riddler, D., Geenen, R., Kuijar, R., & Middendrop, H. (2008).  Psychological 
adjustment to chronic disease.  The Lancet, 372 (9634), 246-255.  Reviewed November 2, 2008 http://www.sciencedirect.com.proxy.library.vcu.edu/science?_ob=ArticleURL&_udi=B6T1B-4T0XCH0-18&_user=709070&_rdoc=1&_fmt=&_orig=search&_sort=d&view=c&_version=1&_urlVersion=0&_userid=709070&md5=cb91e6314c0cc7fc83b3cbbc46f481fa
Fisher, P. (2008) podcast Mayo Clinic Reviewed October 23, 2008 from

http://podcasts.mayoclinic.org/2008/04/23/postural-orthostatic-tachycardia-syndrome-pots/
Goldstein, N.  (2008).  Titrating guidance: a model to guide to physicians in assisting

clients and family members who are facing complex decisions.  Archives of Internal Medicine, 168 (16), 1733-1739 Reviewed November 2, 2008  http://archinte.ama-assn.org.proxy.library.vcu.edu/cgi/content/full/168/16/1733
Maintaining and building self-esteem in children with special healthcare needs. (2000)

American Academy of Pediatrics http://www.medem.com/MedLB/article_detaillb.cfm?article_ID=ZZZO43KT8FC&sub_cat=107
Masuki, S., Eisenach, J., Johnson, C., Dietz, N., Benrud-Larson, L., Schrage, W., Curry,

T., Sandroni, P., Low, P., & Joyner, M. (2006).  Excessive heart rate response to orthostatic stress in postural tachycardia syndrome is not caused by anxiety.  Journal of Applied Physiology, 102, 896-903.  Reviewed October 31, 2008 from http://jap.physiology.org/cgi/content/full/102/3/896

Medow, M., Tanjea, I., & Terilli, C. Center for Hypotension.  Reviewed October 22,

2008 from http://www.nymc.edu/fhp/centers/syncope/index.htm
NINDS (2007) Reviewed October 23, 2008 from

http://www.ninds.nih.gov/disorders/postural_tachycardia_syndrome/postural_tachycardia_syndrome.htm
Orthostatic hypotension.  (2005).  Merck website.  Reviewed October 31, 2008 from

http://www.merck.com/mmpe/sec07/ch069/ch069d.html9G-1&_cdi=4884&_user=10&_orig=search&_coverDate=07%2F31%2F1996&_sk=999719998&view=c&wchp=dGLbVzb-zSkzS&md5=0ee565e164d8f9aa9a0615a90877b92b&ie=/sdarticle.pdf
Perkel, D. (2005).  How to care for a seriously ill child. Kids Health Website.  Reviewed 

November 2, 2008 from http://kidshealth.org/parent/system/ill/seriously_ill.html

Stewart, J.,Sutton, R., Wolk, M. & Wood, D. (1996) Tilt table testing for assessing

syncope. Journal of the American College of Cardiology, 28, (1), 263-275.  Reviewed October 31, 2008 from http://www.sciencedirect.com/science?_ob=MImg&_imagekey=B6T18-3Y2G1RX- 
Tolan Jr., R. (2008). Chronic Fatigue Syndrome. WebMd. Reviewed October 31,2008

from http://www.emedicine.com/ped/fulltopic/topic2795.htm#section~Introduction
