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PPls & H2 antagonists

Lecture 2

Prof. Ahmed Shaaban
Professor of Pharmacology &
Senior consultant of Endocrinology

Proton Pump Inhibitors (PPIS)—smest commen
1. Omeprazole & esomeprazole.| ,, e L s

2. Lansoprazole. = yei.@w twe b |Commen indlications, 90—t A2

“"\’I-.t(.ﬂr d.—....]j

ho...;,,.] “

‘a(.
3. Pantoprazole. g W R o T
4. Rabeprazolej; OO o L e
Vs Certaa incicakion  \n GL_ LD ~ L\P“.‘L _y e ; )
Mechanism

3 Q» el
A) Acid - suppression:

The most potent and-highest efficacy-acid—suppressant-= becemie # acts on

Lest
Absorbed in intestine reaching parietal cells from circulation and é:

'fo‘I)Jse mto
secretory canahcull where they are pronated and trapped=> GIT s J-——-_.) o0 ssut,
S\iﬂ'-h-\t- &= Darithe| ce JJme Cimod ol o) e mi-fsh.u_ _:L ool o ¢ \ocay
dr-q . They inte /Qrps,of H+/ K+ ATPase — enzyme inhibitiod 2> THE >
ump — | Hel secretlo his maintains intragastric pH more_th: than 4 for atTeast
20 hours,causing effective nocturnal and day - time acid suppression.
g

ackion B) Antl ‘tl E)ylorl Snee f’tﬁllt? \J\_;_rm...d b’ut o A

C\J ™a El"tfd vnu..}

Lansoprazole is the most potent PPl against H pylori.

“Chive — ;P N
Sct,w..}m-j canalical J\ o &""’

LP:.SJ- we )_:(u) Protve bt "‘“‘P?"
(W 0 S 0 g b S ) benpped 4

Scanned with CamScanner



> & -e

} 7/ )3)/\[3—". N N
A"Sl-v-—olv-; o~ b : o P 4 3 ac \ Sy 0‘“\0'»
’ U N \A,P t\ wo (//U\r) [4 dl—,:"\’o\l_c;l b:] “u :,-:I k [& 4 - \‘vb\\-l ) (mq % /»/(’/

\n Stomach

WAl vupid
« Pi \-a
enveric coatedd capsely r;_U}f pr ocid vesishentr 57 de‘“jfé *d“*'s'-/:'*/‘? < Drobettion egum o
°v Yablets reperabion _ 2
v U wmbeshina 3 Yoo & Bk diss ofwed in & ouber (over oie Yoos ¢t WOV =
c“\'SS\ . )P S S J"’ j Ste A ; - ’ %
©lvim '" ’ o
§ s cont nHleo s -
okl ey vl S5 Ay Pharmacokinetics
ction from rapid

PPIs are acid — labile prodrugs. For prote
destruction within gastric lumen, oral formulations for delayed
release as acid resistant, enteric coated capsules or tablets
are used. In alkaline intestinal lumen, enteric coatings dissolve

causing absorption of prodrugs.
Absorption orally is rapid, pantoprazole more than
lansoprazole than omeprazole.

[V injection allows more of drugs to reach site of action in

parietal cell canaliculi without degradation. —,
o«.-u—&/ Sevevrt I\ L_Qh)\/ ¢ Syqskemit 0N q,f

Onset of action: 1. hour. ‘
i .gr-f" 3> 21 TV SN u@}\ ::,_‘P.s-’\ 3

Peak: 2 hours.
— e
° L‘\?v?\\e\\‘\(— FATE AN ‘\f’J =
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S s L B » Bioavailability

"E‘_ Pantoprazole((90%); lanso razole@& omeprazole(60%).

Decrease markedly (50%) by food in case of lansoprazole & "f“‘ =
gmeprazole (must be given at least 30_minutes before meals). P
Pantoprazole is unaffected by food (given before, during or after= " «

meals)
Bioavailability of omeprazole is increased after repeated dosing.
Esomeprazole is S-isomer of omeprazole. lthas 80% ——
'Lb_loaval'ab”iy_———b};\‘wm.uuﬂu.];: Iy
Rapid 1¢t pass and systemic hepatic metabolism (affected by liver -

o€ Phar macoto Jest response

._mnction).% g iSnll QLCc_f;l-ccl J,U kfdhu:) 9”5&&.(& . -—-)L;ﬁopl.."l;c.
Serum t % is 1 hour but duration of action is more than 24 hours
l'/ due to prolonged inhibition of H+ / K+ ATPase: I
\-_

\)'9) \’( ‘;;nf ",C‘
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Uses

- fstline in PU disease.
# 1.DUfor2:8 weaks™ S
2-8 1 ; S wleer o,

PLy) ')l

It produces faster pain relief and more rapid ulcer healing than H2 antaponisté. Vipephiic

Healing rates are igher. Pantoprazo :
Jproduces fasfefSVﬂleLue..‘,amtan_s_qp;azo|§}%§i§;‘5‘§§%€§3‘9&e icacy and
2. GU:ifor 4-8 weeks: MR

3. Prevention of rebleeding from PU and stress bleedi High oral d
infusion increases intragastric pH > 6 and increases coag;tl}lg'tionl%ndo rpalatglse? g

aggregation.

4. GERD: Longer term use is frequently re Uired. (T+ meay meedd mere than @ weeks)

. Wﬁ%ﬁ‘s: lansoprazolé\is the drug of 1st choice because its [(gpid absorption
leads oreeffi CId'suppressmn.(.“m anth Wogyloni), o

. unlike lansoprazole

Severe cases: ome,Prazole is the drug of 1st choice because,
and pantoprazolc, it prod uces dose - dependent acid - suppression.
ealing in(85%.3Jn 10% of cases and in

* In erosive esophagitis PPIs caus; _
extraesopnaggal complications d%sljes\mavbe n twice daily for 3 months.

S . . . f d S move

T i J.,\{,“ Cedlg 4 pancreas Su—rc—\-;aj R

wech Aastrin —> mulbiple exbensive Pephic wleers,  Mers Sheep = e s TR e

J S dese OV Copy G u

(_uol- cowwwoh) Senere A : T _.

. et 7 2 N vespense 51 Gt g

5. Zollinger - Ellison syndrome: Drugs of 15t choice. 5 (A U, m—ripe Pc?*-‘.c) —
. . Ml en
6. Chronic idiopathic urticaria: o g
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5. Zollinger - Ellison syndrome: Drugs of 15t choice. = N e U
o= L“ Heal , "'“"“"‘P\L PLP\—-'L)M-' !

W\CW

(,Kﬁl- COW o J

6. Chronic idiopathic urticaria:
Caused by H pylori. Lansoprazole WM’E@D
i reduce killer
—_——

7. Immunomodulator: They inhibit seve
_cell cytotoxicity, chemotaxis and superoxide anion generation.
. Ty,

Dose : orally as capsules, once daily, in the morning. Also twice daily in

severe cases.
Omeprazole :20 & 40 mg. (es dese-dependene response ) .

Lansoprazole: 30 mg.
Pantoprazole: 40mg.

Rabeprazole : 20 mg.
PPIs are given 30 - 60 minutes before breakfast, but pantoprazole may be

given before, during or after breakfast.
e Also by repeated IVl or IV infusion.

{v\.‘kr av en oS

‘\N‘)Lq“ ors: =
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I Adverse effects
= Duration & dose - dependent:

1. Recurrence: less than H2 antagonists. Qmawu PPIs mere Pobut 4 lonqer cebing)
~ 2. Hypochlorhydria; P balece i) AL |
= alance d}.«‘ Nermal twteshinadl bo«r{-ﬂwm‘ lova BIgE =

- More than H2 antagonis *+  ww i 20y e hermbel D D¢ nermbid bacteria s

. >g Long term us€ |Hcl)— colonization of s by bacteria (intestinal irtestin=t
wees AYSDIOSIS) — T€ on etary_nifrates_to ni — dysbie<s

dYSDIOSIS) - r A . o

carcinogenic nitroso com oundskﬁ:x‘z) VA Seppressien yor NV WL N Ju W D

Also ygastrin — fcell growth. Thiss— malignancy. ((yna ﬁgﬂ_; A qeshrin)

. 2 : : AL ,

3.1 GIT bacteria — 1risk of co nity - acquired & nosocomial

respiratory infections and also GIT INTECtioNS. e.q: premcwia by vespiratary requra.

4. Long term PPIs decrease absorption-of-vitaminB12 i calcium »‘.m‘.;!.

causing their deficiency. ¥ Some vitamins § mineris depend on acidic mediom in "'“‘"'b R
A . ADSorpre

o Sw&m&ﬁmﬂm So, give ent

""’25. Enzyme inhibition: more significant clinically by omeprazole.
6. Diarrhea, abdominal pain, nausea & vomiting.

IS

Gi
> 7. Headache, dizziness & asthenia. ' A
= V ¥ Nery imperkant s g yestl
ows S inesS \J—“v{’ s nicetly ~ T
0l|\" S 5' ,q‘ (—\wm\q )\/‘ . A U . e
L;\wr-th oc NiSien. ‘- ~P\P) o\ ‘tj; O\ e awplp
_,‘)-:’ (V.g__, 107. & hu\opadg )\ \‘;-'

H2 antagonists ¢ .. .4 v of fomeon

1. Ranitidine.
?2 Famotidine.
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“"‘H’({" 2_.0?_(--- meme D anse S fas

H2 antagonists ¢ ) st bl o
1. Ranitidine. — 74 w an
2. Famotidine. Act, & aus'h-i». 2 el A \-:ﬁ; ¥
3. Nizatidine. Bl blecp.., ')""“‘P’i:’ d,")“ Pt rp‘
Mechanism - | (P vy etV R

A) _Acid suppression: . partial mhibibieal(s P
H2 receptors are linked via Gs proteins to adenyl cyclase. -
ﬂ;%v?gtagamsts_a;e_,r,eve,rsiblg»co.mpetitiyg,ﬁzbloﬁkers decreasing intracellular
C _particulacly :

Lin parietal cells. Ragebypsiteet o Sl B flack oy Gom

u N % . Cul\g P ~= Bt -~
Hcl ecretlon.me‘dnated.by histamine comp!gtelyﬁ and. by(&gh.& gasgln partially.
Ma tio and nocturnal acid secretion (main effect) and less
reduction in meal stimulated an e acid secretion (duration of secretion g
Inhibition is 12 hours). In a linear dose - dependent manner; evening drigi  PRLs v u—ic

Emaagy;Whermban.giuenMn&d ily than o ily even if we double the
once daily dose.

. ’ . ot 5 Lty Al ZTRJ\:*P);!.““."¥
B) H pylori suppression by(anitidine.) s iy ST

amotidine is more potent than ranitidine, but ranitidine has higher efficacy die to “
py uppression. ) ] 3 — 8
3 & \-\,p‘,lwé s\.“ms'-mdzu T P A LQ_\N

. & mechanifinmg \pad. (_J’CJL)
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/' Rapid absorption orally. FHes dO,
Peak effect: <

Liven < =
ours.

: Remtbidinn (s pore Lipepiiti
. ] }\1 i ﬂ\b:er-b,_d Yhan Lcnot‘.c“-\g " P"?
Nizatidi ; 41 Tahi

Was high (100% Or: allab,lﬁ? but the other H2 __X
Metas ave low Bioava; ability. 50% of ranitidine has 1st pass -
metabolism an o of famotidingis y acid.

So, famotidine i ed j

. liver diseases and ranitidine in patients with
delayed gastric emptying.

Plasmat1/2 is 3 hours.
'—\-—\M.\—A"\.—b s
Not CumU|ath6. (nob cw:amz, i-k'o}:iu-or‘) ‘ﬂp\“‘{"""‘ e Yo

Clearance is mainly e ected by renal diseases). Also hgﬁ)atic.

CL is decreased inGpto50% Xof o oatients. o paioy oy v wian

- 4
non specificity of {cimetidine|(the 15t H2 blocker), its use is
glg?kteodlv decﬁ‘eased){o a\VmG Its more frequent and more severe 2
adverse effects. T

‘aé \:
g -~ g o0 \ess Vipoghitic bahy PRI, C Pl o %
/"6_, ,-.\_.} (,Js/ ~U o C\m&‘-\dl-\g_j &% ‘

N
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1. DU: e
A._Short term (a y) leads to healing rate o@ (4 weeks

therapy) andKQ0% ) 8weeks)
inthe

(Oral dosé ranitidine & nizatidine 150 mg and famotidine 20 m
mornlnq and at bed time. Total dose maA(\]/ be q1ven at bedAtTn_{egbut efﬂcacy ‘S

s.mq Mai ntenance theraj only bed tlme dose for 1-5 years.  ~G . o7
2 G ol 28 IR LJ-'JJ Y"_varwo_d.gu».-ﬁ Shevt desm I\ ‘\,w S5k e[.{,. (,40,6 N J—w
‘“""‘V""mpkué‘ Counrges = &— ?W o e,\L Q ‘
Less_effecijL b_GQaus_e_thﬁLe_ls_np_(Emal or fow Hcl. So thers’ i€ lower healing
is delayed than DU by 2-4 weeks Also in acute gastritis

rate
and gastric erosion e.g. by NSAIDs. .
__g g y 1)?@9&/“-' .ko"j Tt Z\:\”\/\—’:‘;‘u

3. GERD: . derabiont R
| GERD 50% have erosive esophagitis. H2 antagonists cause healing mQ

i';‘;:ﬁ:’j "“ :

50%;
Low healinq rates and recurrence rate is higher than PU. et 1, B

. acte case bLg
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4. Functional possibly acid - related dyspepsia. Small dose for "3

Sb&ﬂllxiﬂfﬁi-(f“*¥abd+ Cw»\-sagy) RTINS e SR 2
5. Stress ulcer: |V injection or infusion is preferred.

6. GIT bleeding.

/7. Before anesthesia in e.g. cesarean section to avoid
aspiration pneumonia (Mendelson's syndrome).

« Ranitidine is used in combination therapy for H pylori. :

« H2 blockers can be given by slow IV injection or infusion in
acute and severe cases.

« Because H2 antagonists have less efficacy than proton pump
inhibitors they are second choice in GERD and severe PU.
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Adverse effects

A) Caused by all H2 antagonists:
up regulation of H2 receptors and rebound

1.Tolerance due to

h eraCIdlty NLJGG—UJL Feud back 2t = "“"‘“ f : H‘ \¢Q-Lzu

2. Recurrence on withdrawal = becnse {?’;LS’.“ B Thowgen o
of tolevanco. Ao

3. Hypochlorhydria: ......
This adverse effect is much more significant by PPIs.

4. Rapid IV injection may cause decrease cardiac output 1

arrhythmias or heart biock.
¢ " Pay-awwl caAls &RAC“\KL cqelase %‘ clhue N A !r.] - n_)_ o\ -\:_Lp

e W T BT et 1 P 20 AT g T G
ol .3'-‘]"‘\"’")’“ - _/’A( Lo oV T J;:-J‘ \,;L:J :‘?J\)/JJ/—J-‘-—/ \,P,ra;q;\ N
CSwiA ovh advu-se b(‘—LLCF & uu\dh‘_r\»’ W a»kﬁ3o-ﬂ'¢ N q}),\ J{ ’
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