
Get$rid$of$all$the$medical$journals$in$the$waiting$room.$
They$give$my$patients$too$many$ideas.

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Analgesics

• drugs.which.
relieve.pain.
without.loss.of.
consciousness

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Analgesics*/*Antipyretics*00> also*drugs*that*
reduce*fever
(1)*acetaminophen
(APAP)*/*(Tylenol)

(2)*aspririn (ASA)

(3)*NSAIDs (non0
steroidal*anti0
inflammatory*****
drugs)
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NSAIDs

! Reduce,inflammation,
which,leads,to,pain
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Ibuprofen

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Aleve

(naproxen)
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A.#Aspirin
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Aspirin'(ASA)'

! reduces'fever

! decreases'inflammation'at'higher'doses

! most'common'side'effect'! GI'upset

! GI'bleeding'

! ulcer'formation

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Bufferin(/(Ascriptin(
(buffered(ASA)

=((ASA(+(Antacid

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Enteric(Coated-ASA-
(e.g.,-Ecotrin)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

If causes less GI upset
dissolves in small intestine
absorbed in small intestine



Aspirin'(cont.)

Stroke'/'Heart'Attack'
Prevention

ASA'(81'mg/day)

!prevents'platelet'
aggregation'

!prevents'
thromboembolic'
events

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Aspirin'&'
Pregnancy

! Increased'risk'
of'bleeding'in'
fetus'and'
mother'(esp.'
during'3rd'
trimester)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

M APAP recommended
in pregnancy



Aspirin'(cont.)

Reye�s'Syndrome

• rare,'potentially'fatal'condition'
characterized'by'vomiting,'lethargy,'
delirium'and'coma?'this'syndrome'is'
associated'with'ASA'given'to'children'
infected'with'the'flu'
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Acetaminophen (APAP)

(1)0examples:0Tylenol,0
Anacin83,0
Panadol,0etc...

(2)0325mg0/05000mg0
tablets0or0capsules

(3)0advantage0over0
NSAIDs
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Acetaminophen (cont.)

disadvantage: APAP5
minimum5anti7inflammatory5
properties

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Acetaminophen (cont.)

(5)0APAP0overdose

!hepatotoxicity

!death

Treatment
! IV0acetylcysteine
(Mucomyst)

T0I0M0E

D
R
U
G

C
O
N
C

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ibuprofen*(Advil,*Motrin)
(1)*16 2*tabs*66>*equivalent*to*568*tabs*of*ASA

(2)*less*GI*upset*than*equivalent*dose*of*ASA

(3)*indicated*for*mild6moderate*pain*due*to*
arthritis,*osteoarthritis,*and*menstrual*cramps

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Ibuprofen (cont.)

NSAIDs4inhibit4renal4
prostaglandins4! reduce4
kidney4blood4flow4! increase4
fluid4retention4(esp.4in4
geriatric4patients4and4patients4
with4cardiovascular4disorders4
and4chronic4kidney4disease)4

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Naproxen
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severe musculoskeletal injury



Narcotic(Analgesics

Example:)Norco

(APAP/Hydrocodone)

! Inhibit)pain)impulse)
in)the)CNS

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Al Norco 5

hydrocodone A PAP

analgesic antipyretic
no anti inflammatory effects



Anti%Arthritic)Drugs

(1))NSAIDs

(2))Corticosteroids)
(Prednisone)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



ANABOLIC EFFECTS 

versus 

CATABOLIC EFFECTS 

 

•   GROWTH HORMONE 

•   TESTOSTERONE 

•   ESTROGEN 

•   GLUCOCORTICOIDS 

•   THYROID  HORMONE 
  (LEVOTHYROXINE) 

•   PARATHYROID  
  HORMONE 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Summary Statements: ASA, Acetaminophen, NSAIDs, Glucocorticoids, and Opioids 
 

Acetaminophen (Tylenol) 
• Properties: antipyretic and analgesic 
• Disadvantage: no anti-inflammatory properties 
• Advantage: does not cause GI upset, gastritis, GI bleeding/ulcers  
• Acetaminophen (APAP) does not exert antiplatelet effect 
• APAP overdose --> hepatoxicity  

 

Aspirin (ASA)  
• Pharmacologic effects are dose-dependent 

o ASA 81 mg/day --> antiplatelet effect --> reduces risk of recurrent thromboembolic  
events in post-stroke / post-MI patients. 

o ASA 325-500 mg/dose --> analgesic effect (e.g., headache)  
o ASA 1000 mg/dose --> anti-inflammatory effect 

• Disadvantages 
o PGE2 inhibition (stomach) --> decreases muco-protective lining --> GI upset, gastritis, GI 

bleeding / ulcers 
o PGI2 (prostacyclin) inhibition --> decreases renal blood flow --> decreases GFR  

--> increases sodium/water retention --> exacerbates HTN / CHF 
 
NSAIDs: Ibuprofen (Motrin, Advil) and Naproxen (Naprosyn) 

• Properties: antipyretic, analgesic, and anti-inflammatory. 
• Disadvanages 

o PGE2 inhibition (stomach) --> decreases muco-protective 
lining --> GI upset, gastritis, GI bleeding / ulcers 

o PGI2 (prostacyclin) inhibition (kidneys) --> decrease renal 
blood flow --> decrease GFR --> increases sodium/water 
retention --> exacerbates HTN/CHF 

• Naproxen (Aleve is OTC, Naprosyn is Rx) is a more potent NSAID 
than ibuprofen (Advil, Motrin) 

• Naproxen (BID dosing) has a longer duration of action than 
ibuprofen (TID-QID dosing). 

 
Glucocorticoids = Corticosteroids = Anti-Inflammatory Steroids (Example: Prednisone) 

• Properties: potent anti-inflammatory agents; no antipyretic effects. 
• Disadvantages 

o PGE2 inhibition --> decreases muco-protective lining (stomach)  
--> GI upset, gastritis, GI bleeding / ulcers 

o PGI2 (prostacyclin) inhibition (kidneys) --> decreases renal blood flow --> decreases GFR  
--> increases sodium/water retention --> exacerbates HTN / CHF 

o Systemic adverse effects with short-term and long-term use: HPA-axis suppression, 
immunosuppression, cataract formation, osteoporosis, myopathy, weight gain, 
hypertension, hyperglycemia, etc … 
 

Opioids: Morphine, Codeine, Hydrocodone, etc… 
• Properties: potent analgesic effects; no antipyretic effects and no anti-inflammatory properties. 
• Disadvantages: drug tolerance, drug dependence, and potential for opioid addiction.  

 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

recommended in
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COLD%&%FLU%
PRODUCTS

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Antihistamines
• dry.up.respiratory.secretions

• main.side.effect.44>.sedation

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Antihistamines
(continued)

Non1Sedating4
Antihistamines

Examples
1 Claritin4

(loratidine)
1 Allegra4

(fexofenadine)
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Decongestants

examples:/phenylephrine
pseudoephedrine
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COLD%&%Flu%Combination%Products%

ibuprofen%+%pseudoephedrine
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Antitussives

(1),Dextromethorphan,(DM)

(2),Diphenhydramine

(3),Codeine,(Robitussin,AC)

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

mild antitussive

DM to

Neffective codeine

OTEt most
effective



Expectorant+(Guaifenesin)

Robitussin+(Plain)+Syrup
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thins and
loosens thick
mucus secretions



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Hypnotics

diphenhydramineacetaminophen00000
+00

diphenhydramine0

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

My sedatives anxiety
hypnotics insomnia
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allergies cough Insomnia



Appetite&Suppressants

FDA&RECALL

(1)&Phen8Fen

(2)&Pondimin

(3)&Redux

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Uh
Phan Fen consists of phentermine Faustin plus fenfluramine
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Appetite&Suppressants

Phen/Fen
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GLP-1 
Receptor 
Agonists

Semaglutide (Ozempic, Wegovy)
Dulaglutide (Trulicity)
Liraglutide (Victoza)
Tirzepatide (Mounjaro)

Increase Insulin Release
PLUS

Decrease Glucagon Release
PLUS

Slows Gastric 
Emptying Time

Increases Satiety
PLUS

Appetite Suppressants

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

decreasing GI motility



Sample Caloric Requirement (BEE) Calculation for Stressed Patients 
 
 
Female: 655 + (9.6 x wt. in kg) + (1.85 x ht. in cm) – (4.7 x age) 
 
Male: 66 + (13.7 x wt. in kg) + (5.00 x ht. in cm) – (6.8 x age) 
 
 
Sample Calculation (based on patient-specific parameters: ht, wt, age, and 
disease state) 
 
S.Y. is a 64 year-old female patient with major sepsis. Calculate her caloric 
requirement based on her pathologic condition. Her height is 5’4” and body 
weight is 140 pounds. 
 
Conversion Factors: 
 

• body weight from pounds to kg. : 140 lbs / 2.2  =  63.64 kg 
• height from inches to cm. : 5’4” = 64 inches x 2.54 = 162.56 cm 

 
BEE = 655 + (9.6 x 63.64) + (1.85 x 162.56) – (4.7 x 64) 
 
 =  (655 + 610.94 + 300.74) – (300.8) 
 
 =  1265.88 kcal / day 
 
Multiply the BEE value by the appropriate “disease stress factor”, which provides 
additional calories to account for the degree of physiologic stress (based on 
increased metabolic requirement during pathologic condition – i.e., major sepsis). 
 
BEE for major sepsis = 1.5 x 1265.88  
 
  Answer Æ 1898.82 kcal / day 
 
 
PLEASE NOTE 
As I mentioned in class, the BEE formula and “disease-stress factors” will be 
provided for you on the final exam. Emphasis, as usual, will be placed on clinical 
application (i.e., calculating the increased energy requirements in patients 
suffering from various disease states) and “understanding” how to use available 
information to promote the quality of “patient care”.  
 
P.S., I’m confident that each of you will perform phenomenally on ALL your final 
exams in Nursing. Your track record in “Bio 204 (Pharm)” and current progress in 
Patho is proof that you’re all proficient at developing your professional nursing 
skills in a demanding, accelerated program.  
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Antacids: Maalox / Mylanta

Active Ingredients 
(neutralizing agents)
(1) magnesium

(SE: osmotic diarrhea)

(2) aluminum
(SE: constipation)

* SE = Side Effect(s)

MOA: Neutralize Gastric Acidity

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

If Maalox Plus

babies

magnesium aluminum IIIalitcidity
and simethicone breaksup gas
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Milk of Magnesia (magnesium)
• magnesium à neutralizes hyperacidity

• magnesium à treats constipation

Amphojel (aluminum hydroxide)
• aluminum à neutralizes hyperacidity

• neutralizing agent à treats diarrhea

Antacids (cont.)

 
 
 
 
 



Antacids (Maalox, Mylanta)

• Onset: immediate (minutes) 

• Duration: 30 minutes on an empty stomach, but 3 hours when taken 
within 1 hour of meals

• Alginic acid may be added to antacids à forms a viscous solution 
that floats on top of gastric contents à protects the esophageal 
mucosa from acid reflux

• Simethicone (surfactant) may be added to antacids à ”breaks up” 
gas bubbles à relieves gas

• Caution: small amounts of aluminum and magnesium are absorbed 
and can accumulate in renal insufficiency à toxicity

• Magnesium: avoid in patients with CrCl < 30 ml/min

• Aluminum: avoid in patients with renal failure (CrCl < 15 ml/min)



Antacids (cont.)

Simethicone (Mylicon) 
Simethicone (surfactant) à decreases surface tension of gas bubbles 
à breaks up gas bubbles à relieves gas



Antacids (cont.)

Calicum Carbonate (TUMS)

• moderate neutralizing capacity, compared 
to Maalox/Mylanta

• CaCO3 à gas formation
à burping / flatulence

• high-doses (4-8 grams/day) 
à hypercalcemia / metabolic alkalosis 

“milk-alkali syndrome” à kidney failure



Antacids (cont.)

Sodium Bicarbonate
(Alka-Seltzer) 

High sodium content (567 mg 
per tablet) à Na+/H2O retention 
à exacerbates hypertension, 
heart failure, chronic kidney 
disease



H2 Receptor Antagonists (H2RAs)



G-cells (antrum) à produce gastrin. D-cells protect stomach from overproduction of gastric acid by releasing somatostatin 
(SST) à inhibits production of gastrin. ACh and gastrin à increase release of histamine-2 from enterochromaffin-like (ECL) 
cells. Gastrin, Histamine-2, ACh (acetylcholine) à bind to receptors on parietal cells à gastric acid secretion 



H2 Receptor Antagonists (H2RAs)



Histamine-2 Receptor Antagonists (H2RA)

• H2RAs are remarkably safe

• Oral absorption is rapid à peak serum drug concentration: 1-3 hours

• Side Effects (SEs)

• GI Discomfort: diarrhea, constipation

• CNS Effects: headache, dizziness, drowsiness, lethargy

• Dermatologic Effects: rash

• Hematologic Effect: thrombocytopenia (1%) is reversible upon 
discontinuation of H2RA

• Cimetidine (Tagamet) has the greatest potential for drug-drug 
interactions à inhibits hepatic cytochrome P-450 isoenzymes 
à inhibits metabolism of theophylline, phenytoin, warfarin 
à drug toxicities



Histamine-2 Receptor Antagonists (H2RA)

• Tachyphylaxis or tolerance may develop after 2-6 weeks of H2RA
therapy due to upregulation of H2 receptor sites. 

• Development of tachyphylaxis limits the use of H2RAs in 
management of GERD and other conditions requiring long-term 
therapy. 

i
be PPI are favored in GERD

and conditions requiring long term

therapy



Sucralfate (Carafate)

MOA:  binds to gastric ulcer forming a protective barrier
(cytoprotective agent)



Sucralfate (Carafate)

• Sucralfate may also have protective affect by 
stimulating release of mucosal prostaglandins (PGE)

• SE: constipation (1-3%) due to aluminum content

• Caution: aluminum content may accumulate in 
patients with renal insufficiency à “aluminum 
encephalopathy” (i.e., dementia), and anemia

• Aluminum binds dietary phosphate (GI tract) 
à hypophosphatemia 

• Sucralfate tablets are large and may be difficult for 
geriatrics to swallow à use liquid formulation



Misoprostol (Cytotec)
MOA: synthetic prostaglandin (PG) analog
• stimulates the production of mucus and 

bicarbonate (“mucoprotective shield”)
• improves mucosal blood flow
• reduces mucosal cell turnover
• mildly inhibits gastric acid secretion (less than 

H2RAs)

SE: diarrhea (up to 30%), abdominal cramping
• take with food and reduce daily dose to minimize 

incidence of diarrhea

Caution: misoprostol is contraindicated in pregnancy. 
• use in women in childbearing years requires negative serum 

pregnancy test and adequate contraception



Proton Pump Inhibitors (PPIs)
MOA: 
• PPIs irreversibly bind to the 

proton pump and inhibit gastric 
acid secretion

• PPIs are the most potent 
inhibitors of gastric acid 
secretion (superior to H2RAs)

• PPIs are indicated for patients 
who experienced tx failure with 
maximum doses of H2RA

• Dosage reduction of PPIs is not 
required in renal insufficiency 



Proton Pump Inhibitors (PPIs)



Proton Pump Inhibitors (PPIs)
Short-Term SEs of PPIs (infrequent and comparable to H2RAs) 

• GI discomfort: nausea, diarrhea, abdominal pain
• CNS: headache, dizziness

Long-Term SEs of PPIs (usually with high doses)

• Atrophic gastritis has been “rarely” associated with patients on 
long-term therapy PPIs for Helicobacter pylori.  

• Risk of C. difficile and other enteric infections has been 
observed due to ability of pathogens to survive in a less acidic 
GI environment; however the overall risk is low.

• Vit B12 deficiency, since gastric acid is required to extract Vit B12
from dietary sources. Monitor Vit B12 levels in PPI patients. 

m



Long-Term SEs of PPIs

• Hypomagnesemia may occur with long-term use of PPIs due to 
reduced intestinal absorption. Monitoring serum magnesium levels is 
recommended in patients on long-term PPI therapy. 

• Hypocalcemia and increase risk of fractures is associated with 
reduced calcium absorption due to hypochlorhydria. Since calcium 
citrate does not require acid for absorption, it is the recommended 
calcium supplement in patients on long-term PPI therapy. 

• Iron malabsorption secondary to long-term gastric acid suppression 
with PPIs, however this does not appear to be of clinical significance 
unless a patient requires oral iron supplementation. Higher doses 
and longer duration of iron supplementation are recommended in 
these patients. 



Guidelines)for)Self.Medication
(1))read)the)label)carefully

(2))follow)the)directions)for)use

(3))if)symptoms)persist,)seek)professional)advice

(4))OTC)drugs)do)not)cure)illness

(5))don�t)use)expired)or)old)medications

(6))store)medications)properly

(7))avoid)OTC)products)with)identical)medications



Guidelines)for)Self.Medication)(cont.)

(8))consult)a)pharmacist)or)a)physician)assistant)
for)information)on)OTC)drugs

(9))select)an)economical)generic)OTC)product)
when)available)(generic)vs)brand)




