Gastrointestinal system
Oropharynx --- back of the throat  tonsils and uvula
Nasopharynx --- turbinates and adenoids (can enlarge and disrupt the Eustachian tube, increasing the chances of otitis media). Adenoids are largest in early childhood and usually disappear after puberty
Laryngopharynx --- contains the voice box; most infections of the laryngopharynx cause a dry cough and hoarseness. This is also the area of the epiglottis  can lead to epiglottitis (inflammation --- the patient is at a greater risk of aspiration)
Tongue
· Dry mouth  the uvula will not be shiny, papillae will raise, tongue swells 
· Reservoir for water 
· Thrush (candida) --- will not wipe off of the tongue or cheek
· Patients who are taking inhaled steroid  flovent, advir, deliria. The patient needs to rinse their mouth and brush their teeth after use 
· Antibiotics use can cause thrush. Thrush with just regular antibiotic use  suspicion of immune suppressant disease (HIV)
· Diabetes 
· Amylase is produced in our saliva  used to digest carbohydrates 
· Anticholinergic (blocks acetylcholine)  dry up secretions: mouth, eyes, and gastric secretions
· Giving a sublingual medication could be contraindicated with patients on Anticholinergics  sublingual meds need to dissolve in the saliva. ***Sublingual meds (nitroglycerine) are given this route because they need to avoid the first-pass effect
Palate
· Hard palate is very important with speech and swallowing
· Cleft palate --- trouble with swallowing and aspiration issues
· Jaundice(increase in bilirubin levels) is first noticed on the palate
· Petechiae (small red/purple spots)  trauma to the palate:
·  patients who are vomiting regularly (bulimia, anorexia, alcohol use)
· Strep throat (20% of the time)
Parotid and Sublingual glands
· Salivary glands (secretes amylase  breaks down carbohydrates)
· Disorders of the parotid glands  mumps 
Esophagus 
· At the bottom of esophagus there is the lower esophageal sphincter (LES)
· Tightened by Ach (vagus nerve)
· Prevents the backflow of acid from the stomach --- chronic cough at night indicates gastric reflux. Anticholinergic medications can also decrease the tightening of the sphincter  leading to acid moving into the esophagus 
· Cough is worse when first getting into the bed  reflux esophagitis 
· Bronchodilators can dilate the esophageal sphincter, which can also promote reflux esophagitis (GERD)
GERD --- reflux esophagitis  return of the stomach's contents back up into the esophagus
· Anticholinergic drugs  general drying of secretions and mucus membranes, slowed GI motility & loosening the esophageal sphincter which allows stomach acid to enter the esophagus 
· Night time cough is often the result of GERD (cough gets worse when they first lay down)
· Bronchodilators also loosen (dilate) the esophageal sphincter  
· Other causes:
· Nitroglycerine, Calcium channel blockers, beta-agonists, and Anticholinergic drugs
· Obesity and weight gain --- eating that large evening meal 
· hiatal hernia
· Large amounts of alcohol intake  causes an increase in the stomach acids, dilates and irritates the lower esophageal sphincter. First step is irritation, then ulcer, then an ulcer with a hemorrhage  alcohol being a blood thinner, the risk of having a bleeding ulcer increases
· pregnancy
· Caffeine --- increases stomach acid
· Smoking --- really irritating to the digestive system and the esophagus
· Fatty foods
· Best advice for GERD patients  ***SMALL FREQUENT MEALS ***
· Treatment of GERD:
· Bring the acid levels down  using histamine-2 blockers 
· Proton pump inhibitors also reduce stomach acid (***usually used first and work better than H-2 blockers)
Heartburn --- minimizing acid reflux:
· Elevating the head of the bed; avoiding stomach distention by eating SMALL FREQUENT MEALS; not lying down for 2 hours after eating; minimizing intake of fats, chocolate, citric juices, coffee, and alcohol
Gastritis:
· Inflammation of the stomach or gastric mucosa
· Acute causes:
· Infected food --- produce from different countries (parasites on the food; prevented by WASHING the food)
· Viruses 
· Smoking 
· Overuse of NSAIDs and Aspirin --- block prostaglandin, less mucus covering the stomach   leading to GI bleeding 
· Ulcer 
· Cancer
· Nursing interventions:
· Minimize the amount of food intake  put on clear liquids 
· Monitor for hemorrhage  looking for dark stools (upper level GI bleed) Case study: Woman who is hungry but can’t eat --- “I start to smell food, get hungry and my stomach starts to growl” (increases salivation and stomach acid production) “my stomach starts to feel full and then I get a gross taste in my mouth” --- What was happening  the increase of stomach acid production when she is hungry leads to her stomach ulcers bleeding and that quickly filled her stomach with blood. She then would lose her appetite. Her RBCs and hemoglobin were really low on labs 
· Avoid irritating foods; spicy foods
· Take prescribed regiment --- antibiotics 
· Chronic patient --- maybe some issues with vitamin B-12 absorption. We make intrinsic factor in the stomach and with chronic gastritis we are not able to make intrinsic factor and we don’t absorb vitamin B-12. Intrinsic factor  glyco-protein that binds with vitamin B-12 and allows us to absorb it. Vitamin B-12 is important with RBC and WBC production ***they will need to replace vitamin B-12 
Hiatal Hernia 
· A portion of the stomach herniates though the diaphragm and into the thorax 
· Signs and symptoms:
· Similar to GERD patients 
· Heartburn 
· Vomiting 
· Dysphagia (difficulty swallowing)
· Increased feeling of fullness 
· Interventions: 
· Limit meal time fluids
· Eat small frequent meals 
· Avoid anticholinergic drugs
· Do Not lie down for at least 2-3 hours after eating 
Stomach 
· Aids digestion --- emptying occurs in 4 hours
· High protein diets cause delay in digestion and make you feel “fuller” 
· Stomach cells:
· Gastric cells: Produce enzyme --- gastrin 
· Gastric alcohol dehydrogenase (alcohol metabolism). When we have a “buzz” alcohol has just entered the blood stream and starts to saturate the brain. Females have less dehydrogenase and will become intoxicated quicker. Female alcoholics will also get cirrhosis of the liver quicker than males because their liver has to break down the alcohol that is in the blood stream  with less dehydrogenase, less alcohol is broken down in the stomach and it ends up in the blood stream. ***Cirrhosis development: about 10 years of daily alcohol use for females and 15-20 years for males. 
· Chief cells: pepsinogen enzyme that breaks down proteins in the stomach. Protein is primarily digested in the stomach 
· Mucus cells (adeno cells):  prostaglandin levels are increased and secreted when acid levels go up --- increase the mucus that covers and protects the stomach. Prostaglandins also produce bicarbonate to help lower the stomach pH 
· Stomach is made out of protein, so the mucus cells prevent auto-digestion of the stomach 
· ***NSAIDs produce pain relief by blocking prostaglandins --- prostaglandin buildup contributes to the development of inflammatory response and pain. Blocking prostaglandins can lead to a decrease in mucus production, which increases the risk of gastritis and gastric ulcers 
· Parietal cells: produce HCL and intrinsic factor  glyco-protein that binds with vitamin B-12 and allows us to absorb it. Vitamin B-12 is important with RBC and WBC production 
Bariatric Surgery:
· Surgical reduction of gastric capacity 
· Bypass (smaller stomach)
· Lap Band --- less invasive. Can increase the pressure or decrease the pressure on the band depending on how much you want to eat 
· Complications:
· Dumping syndrome --- the food doesn’t get digested and it is just moved into the small intestine 
· Vitamin B-12 deficiency
· Nursing interventions To avoid dumping syndrome:
· Eat little to no sugar, salt, or milk
· Eat small frequent meals that are high in protein and fat to slow down the digestion 
· Avoid fluids with their meals. Have them eat and drink separately  
· Lay down after eating to reduce the affect of gravity on food in the stomach to slow down digestion 
· Anticholinergic drugs can be used to slow down digestion 

Small intestine
· Digestion and absorption of food stuff 
· Duodenum --- produces CCK (cholecystokinin) the hormone of satisfaction  “fullness” 
· Organ of nausea and vomiting due to release of serotonin 
· Jejunum / Ileum
· Absorb 5,550 mL of fluid/day 
· Celiac sprue  gluten allergy to wheat. If they don’t know they are allergic to gluten and they continue to eat it, it will increase their risk of small intestine cancer
· Crohn’s Disease --- inflammatory bowel disease 
· Appendix  immune function that collects things 
Large intestine 
· Depends on bacterial flora to aid digestion 
· Absorption of water (less than small intestine)
· Absorb and secrete potassium. If the patient is potassium toxic, they will be given Kayexolate enemas to reduce the potassium levels 
· Glandular cells produce mucus (abnormalities of these cells can lead to andenocarcinoma)
· Stores and moves feces via Ach
· Decreases peristalsis:
· Anticholinergic drugs
· Calcium channel blockers (Verapamil)
· Calcium helps with smooth muscle contraction --- when calcium is blocked, there will be less smooth muscle contraction  constipation 
· Opiates  Codeine 
· Patients need to be placed on a stool softener 
· Increases peristalsis:
· Nicotine  stimulant drug, increase metabolism. There is a weight gain when nicotine is stopped due to slowed metabolism 
Liver:
· The breakdown of food, medications, and many other substances 
· The liver has a high capacity to regenerate itself (can remove 80% of the liver and it can still re-grow) 
· Most of the liver is located on the right side of the midline, just below the diaphragm 
· When the liver swells or becomes inflamed  it can put pressure on the diaphragm and produces referred pain ---  will result in relentless  right stabbing shoulder pain 
· Major functions of the Liver:
· Changes bilirubin from a lipid soluble substance to a water soluble substance, which makes it easier to exit the body 
· Production of albumin --- albumin is the chief protein in our blood. It’s what creates colloid pressure  keeps liquid inside the blood vessel. It serves has a transporter for active transport; carries toxins and medications; binds with medications to make them active or binds with meds to keep them inactive for some period of time
· Synthesis of clotting factors --- when there is toxicity of the liver, it may involve unexplained bruising, bleeding, or petechiae (little blood blisters that we can see on the palate and or the skin)  when the blood is too thin, petechiae is most likely to occur in areas where blood would leak  feet and ankles / sock lines (the affects of pressure and gravity). Other areas of unexplained bleeding could occur in the urine 
· Unexplained bruising, bleeding, or petechiae  sign of damaged clotting factors due to liver toxicity 
· Inactivation (metabolism) of hormones, toxins, and drugs 
· Metabolic functions 
· Storage function  store extra blood, macrophages, vitamin B-12 (about 5 years worth)
· Vitamin B-12 is important with RBC and WBC production
· Inactivation of Bilirubin:
· Bilirubin is the waste product of destroyed RBCs
· Bilirubin is a yellowish pigment found in bile (creates jaundice  first appearance under tongue and on palate)
· The liver helps break down bilirubin so that it can be removed by the body in the stool
· Conjugated (direct) bilirubin --- water-soluble  excreted in the GI tract (stool)
· Unconjugated (indirect) bilirubin --- lipid-soluble. Sent from spleenlymph systemblood vesselsLiver for inactivation 
· Kidneys only excrete substances that are water soluble, therefore the liver plays an important part with the excretion of bilirubin
· Newborns with clinical jaundice --- they have about 5x the amount of unconjugated bilirubin  the baby puts it into the skin and eyes and then the sun will evaporate the lipid-soluble substance 
· ***bilirubin has to go up to twice the normal value for clinical jaundice to occur. Normal indirect serum bilirubin levels: 0.1 – 1.0 mg/dL
Normal direct serum bilirubin levels: less than 0.5 mg/dL
Liver functions:
· Production of albumin: 
· normal range 3.5 – 5.0 g/dL
· albumin holds water in the vascular system  colloid pressure or osmotic pressure
· anemia of chronic disease  hypoalbuminemic: cannot keep fluid in the vascular compartment leading to edema and ascities 
· a condition common in end-stage COPD, end-stage heart failure, and other chronic diseases 
· ***before you give albumin  check the patient’s blood pressure.  When we give albumin, this will brings all the interstitial fluid back into the vascular system causing an increase in BP and cardiac work load --- that patient is not at risk of HTN and heart failure (the patient may now need Lasix) 
· Storage function  store iron and vitamin B-12
· 70% of blood supply to the liver is venous --- infarction of the liver is hard to do unless you are extremely unhealthy (possible hepatitis) 
· Produces lipoproteins  cholesterol 
· HLD --- “good cholesterol” 
·  Normal levels:  40 – 60. In women, the HDL should be higher than men levels 
· LDL --- “bad cholesterol” 
· Normal levels:   <100 
· Increased LDL levels  the greatest indicator for future cardiovascular events. (people at a high risk for heart disease --- smokers, diabetics, high stress, or patients with a first-degree relative who had a MI before the age of 60)
· VLDL: carries triglycerides 
· Triglycerides: tell you how high of a risk the patient is for onset of diabetes or if they are already a diabetic, and how controlled they are
· Normal level:   <150
· high triglycerides increase the risk for diabetes  
· VERY HIGH triglycerides  (1400) That person is more than likely an alcoholic and binge eater (moderate alcohol intake can lower triglycerides)
HDL: makes us feel good and improves blood flow, improves brain health, and balances out good and bad cholesterol 
· How to increase HDL?
· Exercise, estrogen present, and vitamin E can improve levels
· Eating right  beans, tuna, salmon, fiber
· Alcohol  limited amount
· Tannins in red wine improve brain function, decrease platelet aggregation , and activate plasminogen to break down clots 
Liver enzymes:
· AST --- found in liver, heart, skeletal muscles, brain, spleen, pancreas, lung and renal tissue, therefore  if the AST is the only liver enzyme elevate, that does not mean a problem of the liver
· AST is sensitive to alcohol --- alcohol will increase levels
· In patients with alcoholic liver disease  AST will be 2x the ALT level 
· ALT --- 99% found in liver 
· ***Normal levels for both AST and ALT are about 50 --- if the levels are below 50, there is not a problem. When levels rise higher than 50, there is some kind of liver toxicity occurring 
· Alkaline phosphatase --- elevated by itself  patient has a gallbladder problem (can also be elevated with AST and ALT, indicating liver toxicity)
Liver toxicity:
· Alcohol 
· Tylenol (Acetaminophen)  many narcotics are combined with acetaminophen. For older patients who are prescribed narcotics (hydrocodone) for chronic pain, they need to be told NOT to take OTC Tylenol 
· Herbal medicines and health supplements (cheapest ones actually work better)
· Many are hepatotoxic 
· St. John’s Wort (treatment of depression and anxiety)  liver toxicity 
Primary Biliary Cirrhosis:
· Autoimmune condition more commonly seen in women  unknown reason for elevated liver enzymes 
Gallbladder: 
· Small pear-shaped organ that sits under the liver on the right side of the abdomen 
· Functions of the gallbladder:
· Concentrates and stores a green-brown liquid  bile that is made from the liver. Bile contains water and bile salts to dissolve fats 
· The bile acts as a detergent for fat in the colon --- fat is a known carcinogen to the colon  diets high in fat increase the chances of the person having colon cancer (the secretion of bile is a protective measure for when people ingest fats)
· When you eat food, the gallbladder contracts and sends bile into the small intestine through the bile ducts, where it helps break down fats in the food
· Gallbladder pain --- stop or limit intake of fats 
· Pregnancy and birth control pills increase the chances of gallstones 
Spleen:
· In adults the spleen should not be palpable unless it is 3x its normal size 
· Children under the age of 2 --- we are able to palpate the spleen 
· The spleen is an important organ for immunity ---it recycles old RBCs  then makes amino acids, iron and protein from them
· Most adults do not need to be supplemented with iron due to the function of the spleen 
· Kehr’s Sign: referred pain from a ruptured or enlarged spleen that stretches the diaphragm and causes pain to appear at the left shoulder 
Pancreas: 
· Head of the pancreas is the exocrine portion, which releases enzymes into the duodenum 
· Pancreatic enzymes: 
· Amylase: 40 is a normal level (comes from pancreas and parotid gland)
· Pancreas also has Protease and lipase enzymes

· Increased amylase:
· acute pancreatitis (levels of 12,000-60,000) due to alcohol, gallstones, or hypertriglyceridemia 
· Mumps ---levels of 2,000 – 5,000  
· Tail portion of pancreas involves endocrine functions 

Peptic ulcer disease:
· Upper GI disease
· Different degrees of erosion to the gut wall
· Non-hemorrhaging ulcers
· Hemorrhaging ulcers
· Deep  serious ulcer that have been there for awhile 
· Causes:
· Stress is a common can cause of ulcers in young patients 
· ***The use of NSAIDs for the older patients (taking NSAIDs for chronic pain)
· NSAIDs block the production of prostaglandins (prostaglandins tell the mucus cells in the stomach to secrete mucus for protection). Blocking prostaglandins will result in less mucus in the stomach  the stomach wall be susceptible to acids
· Aggressive factors that lead to ulcers: 
· H. pylori --- constant occurrence of gastric reflex or ulcers when diet, NSAID use and modifiable risk factors were fixed  this could be due to H. pylori
· NSAIDs use
· Increase of stomach acid  people who are stressed out will increase stomach acid production due to high cortisol levels  
· Pepsin  people who eat a high protein diet will also have an increase release of pepsin (enzyme that breaks down protein --- stomach is made of proteins)  
· Smoking 
· Atherosclerosis   
· Defensive factors to protect yourself from ulcers:
· Mucus production (stimulated by prostaglandins)
· Bicarbonate --- alkalizing agent (also stimulated by prostaglandins)
· Good blood flow to digestive tract will increase the healing
· Prostaglandins  stimulate release of mucus and bicarbonate 
Upper gastrointestinal disorders: 
· Gastritis --- Inflammation of the stomach or gastric mucosa	
· Viral (acute)
· Inflammation due to alcohol intake (chronic)
· NSAID gastropathy  ulcers related to the use of NSAIDs
· Stress ulcers  common in the younger population (children***)
· Constant stomachaches and burring when they lay down 
· Zollinger Ellison Syndrome  genetic condition that causes an increased production of stomach acid 
Helicobacter pylori:
· This can be tested with a breath test or serum 
· Treatment: (a proton pump inhibitor and two antibiotics is the most effective regiment for H. pylori) 
· Two antibiotics are always prescribed 
· Metronidazole (has a strong interaction with alcohol)
· Amoxicillin or clarithromycin
· Proton-pump inhibitor:
· Omeprazole (Prilosec)
· Histamine II blocker:
· Cimetidine (Tagament)
· Ranitidine (Zantac)
· Famotidine (Pepcid)
· Bismuth preparation may also be used 
· This is what is in Pepto-Bismol
· Disrupt bacterial cell walls to make them more susceptible to the antibiotics, prevents the bacteria from adhering to the gut wall, and inhibits bacterial enzyme activity 
· Increases mucus and bicarbonate production, it inhibits pepsin, and it accumulates in the ulcer craters to reduce pain 
· ***Bismuth compounds are very chemically similar to aspirin  risk of Rye’s Syndrome in children. Bismuth compounds may cause the stool to turn black (the patient may think they have an upper GI bleed when they really do not)



Drugs for GERD and Peptic ulcer disease
Histamine-II receptor antagonist: acid reducers 
·  [REVIEW --- histamine-I blockers used more for allergies: Claritin and zyrtec. These are non-drowsy antihistamines. Diphenhydramine (benadryl) and hydroxyzine (vistaril)  these will block histamine I and histamine II (will have some benefits for upset stomach) ]
· Cimetidine (Tagamet): prodrug
· Has the most side effects and risks to the patient --- it is not recommended much anymore
· Inhibits hepatic metabolism (cytochrome P450) of other drugs --- increasing blood levels and risks of toxicity of the inhibited drug. 
· Tagamet changes the pH of the digestive tract and the skin. Can be used to treat resistant warts on the skin
· Causes hematologic side effects (pertaining to the blood)
· Blocks the secretion of creatinine  may have an elevation of creatinine overtime and has no relation to kidney damage 
· Ranitidine (Zantec):
· No hematological side effects 
· Benefit of Zantect  it can be absorbed in any level of acidity (great positive)
· Famotidine (Pepcid): 
· No hematological side effects 
· Nursing interventions for Histamine-II receptor antagonists:
· Eat small frequent meals
· Report difficulty swallowing or worsening of symptoms
· ***Use caution with other medications  these drugs are going to lower the acidity of the stomach/raise the pH --- Example: medications such as Synthyroid/Levothyroxin need an acidic environment to be absorbed --- if the patient is taking Zantec then the stomach pH could be too high and the thyroid medication will not absorbed  any of those medications that have to be taken on an empty stomach (in an acidic environment), the patient does not want to be taking acid reducers at the same time
Proton Pump Inhibitors: end with –“prazole”
· Irreversibly bind to an enzyme on the parietal cells preventing the release of gastric acid 
· Omeprazole (Prilosec): prodrug
· Varying levels of half-life but it doesn’t reduce the function with these drugs due to the irreversibly binding 
· Nexium has a 30-hour half life --- this drug could be taken every other day 
· Adverse effects: 
· Headache 
· Upset stomach (unknown reason) 
· Nursing implications:
· Take on an empty stomach, once daily 
· Report cause of the problem if possible 
· Report worsening symptoms, abdominal pain, or darkening of stools (if patients are taking the drug correctly and they still have symptoms  this could indicate a cardiac problem)
· If the patient cannot swallow  capsules can be sprinkled on apple sauce 
· ***These drugs do not cause darkening of the stool (no GI bleeding)
Antacids: locally acting drugs  alkaline substances that neutralize acid
· Commonly contain aluminum, magnesium, or calcium 
· Can be sodium based --- worry about heart disease (do not use in patients with HTN or heart disease) 
· Some antacids contain simethicone  anti-gas medication
· Mylanta 
· Some antacids contain alginic acid  makes a precipitate over the stomach acid and prevents it from going up the esophagus (could be used for nighttime symptoms)
· Gaviscon 
Sucralfate (Carafate):
· Works locally 
· Activated by stomach acid to form a paste that coats the surface of the stomach and duodenum
· Provides protective barrier for 6 hours 
· Uses: 
· Acute ulcers  gastric or peptic 
· Suspension can be used for oral ulcers 
· Nursing implications: 	
· administration --- PO route; take one hour before meals (AC) and at bedtime; do not take antacids 30 minutes before or after Sucralfate
· monitor choking risk 
· monitor drug levels or effectiveness 
· Adverse affects: 
· constipation and dry mouth 
· Drug interactions: 
· Decreases absorption/action of tetracyclines, phenytoin, fat-soluble vitamins,  digoxin, and antacids





Laxatives: 
· Indications for laxative use --- constipation is determined by stool consistency and frequency of defecation
· Constipation, poisoning, procedure preperations 
· With long periods of diarrhea, the bowel could be completely cleaned out and it may take 5 days to build up waste products (patient may think they are constipated but they are not) 
· Bulk-forming laxatives --- can be used to supplement fiber and for those who have chronic diarrhea (it will bulk up the stool and give it form), or C. difficile infection 
· Psyllium (Metamucil)
· Action --- fiber draws water into the colon and the patient will be less constipated 
· Fiber feeds the bacteria in the colon  the bacteria have gas and bulk up the stool (***Normal daily fiber intake: 25-35 grams)
· Side effect: if the patient has a very low fiber diet --- the sudden supplementation of fiber is going to cause abdominal cramping, abdominal pain, and gas
· Administration of bulk-forming laxative is a gradual process --- the goal is 1 – 2 Tbsp twice a day 
· If the patient is on a fluid restriction or taking Anticholinergic meds  Metamucil  could cause a bowel obstruction 
· Surfactant laxative (stool softeners)
· Docusate sodium (Colace)
· Used for patients who are on a fluid restriction or post-partum 
· Less effects of the fluid electrolyte balance 
· Stimulant laxatives
· Bisacodyl (Dulcolax)
· Used for patients who have a messed up bowel pattern due to traveling 
· Patients will build a tolerance 
· Not for long-term use
· Osmotic laxatives
· GoLYTELY and Miralax 
· Draw even more water to the colon  will not be used at all for unstable patients (big changes in fluid and electrolyte imbalances)
· Will not be given to patients who have a high risk of falls (rushing to the toilet) 
· Miralax can be used for severe constipation in children
· GoLYTELY and Miralax are both used for pre-operative preparations for colonoscopy 
***First sign of general colon cancer  increase of mucus in the poop (adenocarcinoma) 
· Colon cancer is more common in men before the age of 50. After the age of 50 it is seem more equally in both men and women
Laxatives for bowel preps:
· Cleansing prior to barium enema or colonoscopy (first colonoscopy at age 50)
· Draws water into the colon 
· Patient teaching:
· Fast for at least 3-4 hours prior to starting the prep
· Drink 240 mL of fluid every 10 minutes (4 liters) of GoLYTELY and Miralax until it is gone or stool is clear
· Drinking 240 mL quickly is the best choice 
· Biggest concern  electrolyte imbalance (not common)
Antiemetics  drugs for nausea and motion sickness 
· Ondansetron (Zofran)*** --- blocks serotonin, which then decreases nausea 
· Dexamethasone --- (corticosteroid) if we mix this with Zofran, the anti-nausea effect will be more powerful and very beneficial with post-op patients  
· Histamine and serotonin release can cause the patient to become nauseated:
· Vestibular apparatus  in the ear
· Patients who have vertigo and the main substance being released is histamine-I for this type of patient. Giving this patient a histamine blocker will be more effective at reducing nausea than Zofran (serotonin isn’t the involved chemical and blocking it will not produce the desired affects)
· Nausea due to chemotherapy  more of a serotonin issue, therefore, Zofran will be taken

Drugs for motion sickness: comes for the vestibular apparatus in the ear  correlates with increased histamine 
· Scopolamine (antihistamine) --- can place a transdermal patch behind the ear for treatment 
· Put transdermal patch on 12-24 hours before they partaking in the event (going on a boat, plane or car)
· Side effects --- drowsiness, dry mouth, blurred vision 
· Antihistamines for nausea:
· Atarax (visteril)
· Meclizine (Antivert)




Antidiarrheal agents: 
· Immodium (new drug) --- took the euphoria effect out of drug 
· Opioids 
· Codeine 
· Diphenoxylate (Lomtil)  causes euphoria, which can lead to addiction and abuse  
· Make sure they space out doses to prevent constipation 
· Make sure diarrhea is not cause by C. Difficle  constant diarrhea; milkshake like stool 
Weight loss therapy guidelines: who should be treated?
· BMI of 30 or more 
· BMI of 25-29.9 with two risk factors
· Waist circumference --- waist circumference should not exceed half of the patients height 
· Treatment modalities:
· Diet 
· Exercise
· Drug therapy 
· Behavioral modification 
· Bariatric therapy  want BMI less than 30 

Hematologic system
Red blood cell includes: 
· Iron: 
· Folic acid --- converts vitamin B-12 into its active form. Essential in the development of neural tubes 
· Vitamin B-12 
· Helps K+ move into the cells --- serum potassium measures the K+ outside of the cell, if there is a sudden intake of vitamin B-12, this could result in hypokalemia (which can effect hear t rhythm and increase risk for digoxin toxicity)
· Supplementing vitamin B-12 --- some patients think B-12 will help fatigue and headaches  only works as a placebo effect 
· Amino acids
· Erythropoietin --- hormone we make in the liver  stimulates bone marrow to make RBCs
· Erythropoiesis --- if the body is producing a lot of RBCs very quickly, there are going to be more immature RBCs (reticulocytes: 2% of total RBCs) than there would normally be  If a patient is anemic and making RBCs really fast, this is probably due to blood loss 
· Patient who are anemic and have a low number of reticulocytes  nutritional deficiency, thyroid problems, lack of motivation to make RBCs
· Anemia with blood loss  increased number of reticulocytes 
· Anemia with another problem  reticulocytes levels will be low 
· 14 y/o female with anemia and reticulocyte count of 0.1%
· Poor nutrition or thyroid problems  (not menstruation because that would increase reticulocyte count)
· 14 y/o male with anemia and reticulocyte count of 10% 
· Loss of blood  likely a GI tract bleed 
· 14 y/o male with anemia and reticulocyte count of 0.1% 
· Poor nutrition; mal-absorption (more worrisome for males)
· 22 y/o with anemia and reticulocyte count of 16%
· Bleeding problem  reproductive or GI bleed
· Thyroid function 
· Hypothyroidism --- more common is women. This can cause anemia, which then decreases the basal metabolic rate  leading to decreased RBC production and the most common cause of increased cholesterol in women
· Thyroid stimulating hormone (TSH): 4.5 – 5.0 
· Low TSH indicates the patient has increased thyroid hormones (T3 and T4)
· High TSH indicates the patient has decreased thyroid hormones

