Drugs Used in Gastrointestinal disorders
Part 1
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»__Acid-peptic diseases are a group of disorders
involving erosion or ulceration of the mucosal lining
of the gastrointestinal tract; includes:

1. GERD - gasbphesafhaoenl velluy elisexse -
2. peptic ulcer (gastric and duodenal ulcers)
3. nonulcer dyspepsia |

4. stress-related gastritis
~ ~
Dj\) e
: . lnthese conditions, mucosal erosions or ulceration
arise when the caustic effects of aggressive factors
\{acid, pepsinj overwhelm the dsfons ve Factors of ¢
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A. Drugs\Used in Acid-Peptic Diseases

R
is

« Drugs used in the treatment of acid-peptic disorders may be divided into:

1) Agents that reduce intragastric acidity: C {, a\gcyw;; \We Q,a.a)mr )
@ Antacids '
@ H2 blockers
proton pump inhibitors

7) Agents that promote mucosal defense ¢ @skaniamalivi ovvala-3) -
T olefemsve Qoekst) -

3) Or, in the case of peptic ulcers, eradicate the bacterium Helicobacter —

PR

(Over 90% of peptic ulcers are caused by infection with the bacterium
%ﬁféﬁo{ia;;:ter py/og‘ by use of nonsteroidal anti-inflammatory drugs
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Antacids

o)

Antacids are weak bazes that react with gastric hydrochlari acid ta farm a zalt

v

Their principal mechanism af actian is reductian af mtra#astrx: acndm,t : LI WA\ 1)

Because pepsin {3 protealytic enzyme:- IS mactnre ata pH greater than 4?2!
antacids alsa reduce pepsin activity,

The effkacy afana ntacudﬁapends‘on its capa{m,f ta neutralize gastru: HCland

an whether the stamach is fullar empty [food delays stamach emptylna

allawing mare time far the antacid ta react).

*\ They include:
L1/ Sodium bicarbanate
9 Calzium carbanate
39 Magnesium hydraside
Aluminum hydraxide
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~ Antacids ow v
| caviOoV Sodium
@Sodlum bicarbonate [NaHCO3] W CL 3 cligxiole C.\«\\bYu/{ |
eacts rapidly with hydrochloric acid (HCL) to produce == Hioedids and
soditirn chloride.

1. Formation of @ =bon dingids results in astric distention and belching.

Unreacted alkali isreadily absorbed, potential'l'y' causing ruetabolic
alkalosis when given in high doses or to patients with renal insufficiency.

e T
Sowdium chionde absorption may exacerbate fluid retention in DdtIPnt"

L2

= Thisantacid |s@ecomn1er|ded for |ong~ter%
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with heart failure, hypertenswn and renal insufficiency. )




Antacids

cayY bawm <A lcim
Calcium carbonat ’ W
@ alciu E*\-Q%CL — dmhde * <\Wigv'ele

. I:. less solu ble ann:l rear:t:. more ~:lowlv than sm:hum bu:arb Dl‘ldTE '-Mrh HFI
ol to form carbon digde and caldl mz ch nf‘w%&: (CaLI?]

= Like sodium btcarbonate n:almum carbonate may cau9= b @nng or

@metab»ohcalkamsns. (,))f‘ﬂ WAV Qr\vmu(‘ 0-2” AR UojK\E‘ Sy

= Excessve doses of e:ther sodlum tucarbnnate or. calcaum carbonate wzth
raicaum—contammg dary prnducts can lpad to h;.f pe rcalcen'na ren.::l
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Antacids s

@M@gnesium hydroxide or aluminum hydroxide ™
@'\ React slowly Witﬁﬁ_g_,to@ magnesium chloride or

Zluminum chloride and water.

(o1 £\« Becauseho éa‘; is generated, belching does not oceur.

« Metabolic alkalosis is also uncommon because of the efficiency \of the | e)ﬁ)‘ 4%
— N L P o
neutralization reaction. B A 7 "‘;’U ot ellzd

s
®

: i y i C bl o
Because unabsorbed magnesiim salts may cause an osmotic diarrhea and

aluminum salts may cause cqnstipation, these agents are commonly
“administered together in b'ra’n’de,d formulations (eg, Gelusil, Maalox,

Mylanta) to minimize the{impact on bowel function. )

Both magnes

. ium and aluminum are absorbed and excreted by the
_kidneys. Hence, patients with renal insufficiency should not take these
2O 02 - - agents long-term.
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H2- receptor antagonists

e X\ 8\ el : . L~ -
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* Four H2 antagonists are in clinical use: cimetidine, ranitidine, famotidine,
and nizatidine.

* From their introduction in the 1970s until the early 1990s, H2-receptor
antagonists (commonly referred to as H2 blockers) were the most
commonly prescribed drugs in the world.

* With the recognition of the role of H# py/oriin ulcer disease (which may be
treated with appropriate antibacterial therapy) and the advent of proton
pump inhibitors, the use of prescription H2 blockers has declined , . WL PO
markedly. Hz blockeron ¢—'gs €T AR e A ’

* However, the over-the-counter preparations of the H2 antagonists are
heavily used by the public. AV




H2-receptor antagonists . . .

7 Q\WQ.&"\J]MQJ , ?Y‘D\ﬂﬁk\'\v\ - SV\W\H\MQ‘KEj 7
b4 - - AE ° [3

@y_else effects/'and drug interactions: Ly v b~ € QYP1%0
* In general, the H2 antagonists are well tolerated. Q

* The other agents do not produce the antiandro enic® Sl -
anézérolactin—stimulagng effects of @g" Dt oy e
» Cimetidine inhibits several cytochrome P450® s
3 " 'L.

isoenzymes and can interfere with the metabolism of | s
many other drugs, such as warfarin, phenytoin, and i Ci @ - ;j,
clopidogrel. wkerauckia~ Wit cimeki Aine \po 8! I
@H} antagonists may reduce the efficacy of drugs o 2 %J),Ltp <
that require an acidic environment for absorption, i YO,

such adketoconazole.) avvi fumesyall Fioare 315
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Proton Pump Inhibitorse

Since their introduction in the late 1980s, these efficacious acid inhibitory
agents have assumed the major role for the treatment of acid-peptic

d .
— TN aphders
ng the most widely prescribed

Proton pump inhibitors (PPls) are now amg

drugs worldwide due to their outstandm“fﬁcacy and safety@ &{».J \

Six proton pump inhibitors are available for clinical use: omeprazole
esomeprazole, lansoprazole, dexlansoprazole, rabeprazole, and

pantoprazole. ®

All are available inkoral formu _I'a,t_i.o_n;aEi 0l ole and pantoprazole are
also available in intravenous formulations. S




oA Proton Pump lnhibitqrs =0

« Proton pump inhibitors are administered as inactive 5w WL .
AT g Y ente’<

prodrugs. ! ‘f\_( : cwbed V2
. Oral formulations of these drugs are enteric coated ¢ A TN 3 B )
to prevent acid inactivation in the stomach. 4y o \Cﬁw-ﬁ j’ Vg Q0>
. PPIs are lipophilic weak bases that diffuse into the ‘ zf_‘{.-/ ‘ '»"'\. oc:fl;(e(
parietal cell, where they become protonated and @ \©;N ;.,( il
concentrated more than 1000-fold. There they B l c&?H ve_ forn-
undergo conversion ‘ yunds that irreversibl o ) 20, \up
inactivate the parietal cell H+/K+ ATPase, the K@C:; g ’mmb'.g w,
transporter that is primarily responsible for L ,?'; ‘\\M ®ra‘om ;‘vwg

producing stomach acid.
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Proton Pump Inhibitors

* All of these agents are@ffectiveiorally.j

> For maximum effect, PPIs should be taken 30 to 60 minutes before
breakfast or the largest meal of the day. so that the peak serum
“concentration coincides with the maximal activity of proton pump
secretion.

Ina fastin_g state, only 10% of proton pumps are actively secreting acid and
susceptible to inhibition.

QD <

Dexlansoprazole has a dual delayed release formulation and can be taken
without regard to food. (_g')z{ S KL ST s 5,80 =I5
» delye reles~.
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Proton Pump Inhibitors
S

\
The drugs have a short serum half-life of about 1.5 hours, but acid

inhibition lasts upto 24 hours ownng to thegevers;ble inactivation of the
proton pump. } Dp

At least 18 hours are required for s
molecules.

ynthesis of newH + /K + '—ﬁTPase pump

— Because notall proton pumps are inactivated with the first dose of

medication, up to 3—4 f daily medication are required before the full
acid lnhtb.tmg potential is reached.

From a pharmacokinetic perspective, proton pump inhibitors are@
drugs:

. ‘ ) Q{g;__}j_ i
they have a short serum half-life < ;5 ) 'y,

they are concentrated and activated near their site of Faction
they have a |ong duration of action.
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Proton Pump Inhibitors

»  Advarse effects and drug interactions:

E&dvefse effedsjal’ [ t}[Ul"[_f urmnp | inhibitars poour infrequemly and include
C’ diarrhea, abdominal pai i

N, and heada;heo
A da\g,.,\ N . proton pump mh:bsmrg rray: decrease the oral bioavail ability of vitamin
V55 QU+ B2 'B12 and certain drugs that require acidity for their gastrointestinal
wd HOUJ d» ab orption (eg, digoxin, ketoconazol el clrue) - edrvey “reradhs .
I\ U A ) &~ + The FDA has issued a warning about a |::1o-lae;\n'tlall',.r |mportant adverse

.. linteraction between clopidogrel and PFPIs) \g ~ \JMH ¢ 49 s | -\ﬁj \.5_>

)& )97 ’V{’é\? — UOopidogrelisa prodiug that regquires activation by the hepatic P450 CYPCIY

Ll woenzyme, which also is involved tavarying degrees n the metabolisr of

c®? \_J7  proton pump inhibitors (especially omeprazole, esomeprazole, lansoprazole,
and dexl3 nwpramle)

e e R

- T*ld:‘pfﬂLUﬁ pump |r||nb|t.ur§ wuld I Pduw Llupladgr el autwatﬁ;and its
antiplatelet action) in some patients. o

>
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Mucosal Protective Agents
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v Sucralfate Pt STy
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ol &
;' -Su:ralfatms a salt of sucrose complexed to sulfated aluminum hydroxide.
i T g L GM\%ZMJ,@JLQ
* Itpolymerizes in the acid environment of the stomach.

* Byformirg compl ex gr-:l_u with epithelial cells, sucralfate creates a physical

harrier that pratects the uh::'?r frmm pepsin g and d[ﬁld l_lqwt rg the ulcer to
heal.

N Vs Cep g8t s B gy
fed ks +ocief I ve Ulcer
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PPL » W2 blocker o pnrotied 3 mcvessead L €Q
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Sucralfate mustbe taken 4 times daily o an empty stomach {stleast 1

o balors mesl ).

Sucralfate

Because it requires an acidic pH for activation, stcralatesh ould ot be
ddrmmstered wit}ﬂf‘Pls Hzantagcjnum of antaci dsf_)g
< > €l Ly 197 Zr SN S

Sucralfate is too inso Iubl & to have significant systeric effects when taken
by the oral route; toxicity is very [ow.

-

g
;

~

P Limitations of _;uc:ralfate mcludE' a)\/“‘/
\#» the need for multlple daily dosing < w vl of o \\53>
W arge mblet cize )w

V¥ interaction with a number of other medl cations (eg, digoxin and

fluoroguinolones). hvun — alvas eVl c W
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Prostaglandin analog

lisoprostol Nt
Misop il

= —~
Prostaglandin E{ produced %theagastric mucosa, inhibits secretion of acid
and stimulates secretion of mucus and bicarbonate (cytoprotective

effect). degensive (octar o 2

An analog of PGE1, misoprostol increases mucosal protection and inhibits
acid secretion.

3 "UeSy cno
Prophylactic use of misoprostol should be considered in patients who are
taking NSAIDs and are at moderate to high risk of NSAID-induced ulcers
such as elderly patientsand those with previous ulcers. Fodbccid
Misoprostol is(contrain_gicated in pregnanc
contractions and cause miscarriage. o
Dose-related (.j_i__@_r_éS @

Y, since it can stimulate uterine

, Aev i Q8N 20§

€a and nausea are the most common adverse effects
and limit the use of this agent. Thus, PPIs are preferred agents for the
prevention of NSAID-induced ulcers.
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Bismuth Compounds

» Two bismuth compounds are available:

* Bismuth subsalicylate undergoe&mpld dISSOCIath within the stomach,
aHowmg absorption of salicylate. 4‘]

« Qver 99% of the bismuth appears in the stool. eqevelio—

wllo ols az.. 2’\ N
<o bo salicylake
@usm«aﬂ« >\4\9 Scdica\ ﬂ\\'a
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e 7 Bismuth Compounds
H. eulev, - 9 AMoA 2 o

v« * The precise mechanisms of action of bismuth are unknown.
TTCL '‘o-=1.  Bismuth éoats ulcers and erosions, creating a protective
e layer against acid and pepsin.
M i5°9m$\3\ w2, Italso stimulate prostaglandin, mucus, and bicarbonate
secretion. (olefensive Qociror)
3.  Bismuth 'subsalicylate)jreduces stool frequency and liquidityj
in acute infectiousidiarrhea. 1

4. Bismuth has direct antimicrgbial effects and binds

enterotoxins, accounting for its benefit in preventing and
treating traveler’s diarrhea.

5. Bismuth compounds have direct antimicrobial activity
‘against H pylori.

“vy



Bismuth Compounds

LA,dverse Effects \

. All bismuth formulations have excellent safety profiles.

1. Bismuth causes harmless blackening of th e stool, which may
be confused with gastrointestinal bleeding. &

/M&& C«v)J

2. ligquid formulations may cause harmless darkening of the
tongue.
b - ot
. b'“‘KW\J) c«e | i
L A ddre Shagy A < Jyre
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Antibiotics 3
L 2, % o s 5 Wer Lt oo NsAD, B0l So L urtn
;69 05\7 * Chronic infe ction with & ppfariis pre-:errtm most patients with recurrent

non-NSAID-induced pe pticulcers..
LEradncatmn of this orgamsm)gne atly re duces the rate of recurrence of
ulcerin these patients. qy))\ Oy P 9 \"'("J‘"")‘ 250 5 cds 5 15t

\g.»)\ g~ = One regimen of choice ”fnple&uemmr ‘consists of:
e Q A proton pumpmhlbltor
W Q‘fp C A course of clarlthmmycm

@ A course of amoxicillin (or rnetromdamle h patients with pe nicillin
allergy]twme daily for14 da';,fs ‘

SV 2K
»  Bismuth-based [guadruple therapies fre commonly used as second-line
therapies (PPI+ bismuth subsalicylate or subcitrate+ tetracyclin

rnetronidazole)

TTviole WaeYapy of

2
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Three-drug regimen

B roieisaz

i}mg Rogsmi-m te. Em&cam ‘:’n

Temaiment Roghmen O fur Pl

<~¥ J.Llrm Shirie:

Dmg,a .

.—-‘W\W\W
» Arnoxicillin should not be usedin pemf:lllln -allergic patients

g Wﬂlp should be avoided if cohgl is goingto be
consumed @ulﬁrdm Ilke rF-ar"tan_

» A single daily PP dose i{l A
dosing when used inatriple- drug reglm en, S vy C

» Substitution of one PPl for another is acceptable and does
not affect eradication rates,

M et
\ vjzf“"{*”)pp\ )\A-\&
(QO\ )\Q,;-)u* 'Sf ’5)’\’;9\;) s
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Four-drug regimen

> Bismuth-based four-drug regim ens. have clinical cure rates similar to
three-drug PPI-based reglmen., @
>(Disadvantage s bf bismuth- based reglm ens include_fre guency of

administration Ifourtam 5 a day] tisk for Salli:';flat toxicity in re r:a@
impairment, and bothe rsome snde effects (eg, stool and tongue ( 2 >

discaloration, constlpatlun nausea vomitmg]
> Therefore b:smuth ba ed quadruplp the rapy. is usually considered

second-line treatment. k-/

nmt:m. rfm;}.Jg“,;.:i s
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 Antiprotozoal drug that a!so ha" potent antibac terial

activity. il

Metronidaz ole is indicated for treatment of: q‘wﬁ"/ ‘.f";
m‘ anaerobic or mixed intra-abdominal mfectmns
(2.} %.-*agmttis(tnchomonasmfectlon bactenalvagmoms]

) Oostridium oifficik mfe ction < dmuikaoss
O brain abscess.
O @ ¥
dverse effe ctgjnclude nausea, headache, dry mouth
\d a metallic taste in the mouth occur common .. i
Pe ripheral neuropathy with leonged useg I Qv

@ Dark brown urine discoloration has also been
dcn.umented

.I igure S
42“‘3 *“*f’.%é Q“:! = L‘
+  Metronidazole has a disulfiram like effect, and. i

patients should be instructed to avoid aIcohoI
AMedroviioeza) + Alenwol —> isullivonm— (iKe e b




,” vg—-uﬂ;
iy P Drugs that can bele-;,twely stimulate’ gutmotor function

o) w,y,\.w E (Prokinetic agents) have significant potential clinical
' usefulness.

v~ Agents thatlrjqease_lower Fsophﬁal sphmcter pressures
may be useful forGERD,

V< Drugﬂ thatlrhpmv‘e ga;trlr:emptwrxg may be helpful for
@gastraparems and postsurglcal gastric emptyin g delay2 G

e GaftropareSIs Paralyms of the muscles of the stomach and possibly

o, other parts of the gastmmtestmal tract due to damage to

gastrointestinal nerves or muscle; common in advance d disb etesand
Leorin mccmm

artagrialy advanced Parkinson’s disease. v
{q;zt';ma-n :




B. Drugs That Promote Upper
‘Gastrointestinal Mottllty

Cholmomlmetlc agents
@) Metodopramlde and dompendone

(3.) Macrolide antibiotics:



® Cholinomimetic agents
. oW (\.&""Lﬁ:/( v\
it In thepas_ti chg‘)lvir';’gmime‘ij ¢ agonists s'gi:h-_{_as;bethangghnl &)
/.\QA}»/ were used for GERD and gastroparesis, but the availability of
less toxicagents has supplanted their use. "
- The acgtylcholines'teraseirﬁhi’bito.r»ne)n_slig‘m_ip_eis' still used for
~  theye atment of hospitalized patients with acute large bowel
,\0"\}‘\/ distention. -

g____———-—-""—__—‘

o

- (Cholinergi’c;side*"eff,ectsﬁnclude’j;ex'cesiive salivation, naus%a?
vomiting, diarrhea, and bradycardia. |
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@ OL Yyeee\ny = choline Yo 5 wasolA hlec\ s g
"’“Y\\fl&cl_l_
(L\& cNS DY rsbss U G128 ,
Metoclopramude and Domperldone Metc
. Metoclopramide and domperidone are dopamine D2 receptor : E““ica—'—!
antagonisis. ) ) VvIT Gastroe
A AR Within the gastromtestlnaltracl: serivation of dopamine vZ, Impaire
(gﬁof/ gk \ receptors i¢ : cholinergic smooth musc| _'g;@glatlon@ v3~ Nonulc
%{9)\ T,P @Mawas}a of this effect is believed to be the primary prokinetic 4" Brevals
N mechanism of action of these agents. & Postpd
/ ,‘ _ _ | : 7 Postpa
- TG b - Metoclopramide and domperrdone,also‘;bLock dopamine D2 . A
,y”\ certd \@¥)\ receptors in the chemoreceptor trigger zone of the medulla,
02 resulting in potent anti-nausea and anti-emetic action.
« When used chronically, metoclopramide can cause s to
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of parkinsonism, other extrapyramidal effects, and
hyperprolactlnemlaO | Q@h“\b prm‘dvl Pl -

355‘ ;+ Domperidone |ﬁes\)l|kely to cause CNS tﬁ'@‘ty' bacatse it g5 Vo6t O

u/') does not cross the blood-brain barrier.




Metoclopramide and Domperidone

. \Clinical useB
Ve Gastroesophageal reflux disease GERD
VI Impaired gastric emptying
37 Nonulcer dyspepsia

v~ Prevention of vomiting L
\B. Postpartum lactation stimulation — ddue s \;\ﬁpe,,\/p‘m\ao\'\“ A



Metoclopramide and Domperidone

Domperidone use is associated with an increased risk

Contraindications
Domperidone is now contraindicated in people:

(17 with conditions where cardiac conductionis, or
could be, impaired
with underlying cardiac diseases such as
—. congestive heart failure
3,) receiving other medications known to p rolonng) G (oo~
QT interval or potent CYP3A4 inhibitors (azole@ B
antifungals, macrolides antibiotics, grapefruit

juice)
@.) with severe hepatic impairment
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. Macrolide antibiotics such as erythromycin directly stimulate
motilin receptors on gastrointestinal smooth muscle.

- Motilin rece tm? is a Gﬁ_gfyo,tgin—couplegi receptar that
binds motilin. Motilin in turn is an intestinal peptide that stimulates
IS TRon A
contraction of gut smooth muscle.

« Intravenous erythromycin (3 mg/kg) is beneficial in some
patients with gastroparesis; however,olerancéyrapidly
develops.
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