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ABSTRACT

PPIs (proton pump inhibitors) are a group of strong molecules which are outstandingly used for the treatment of acidic diseases, such
as GERD, peptic ulcers and functional dyspepsia. This research concentrated on the function of PPIs within the Indian market,
especially their mechanism of action, the commonly prescribed patterns, and the pharmacoeconomic ones. The stomach produces
acidic juice which helps the digestion process and deactivates the barns inside the food we take. Consequently, if acid secretion occurs
at fast rate, a strong risk for acid-driven ilinesses develops. Of the factors discussed above, Omeprazole, Pantoprazole, Esomeprazole,
Lansoprazole, and Rabeprazole, the first among those is an all-known PPIs group, which efficiently suppresses the production of
gastric acid and thus, occupies the first place among the drugs administered for gastrointestinal disorders in India. The study stresses
the need for safe and reduced side effects Prescribing policy assessment and the monitoring of the PPl use to ensure appropriate
prescribing and prevent over-use of these medicines. The study unveiled the surprising regulation of PPl prescription patterns and
usage for managing acid-related diseases. The survey likewise highlighted interactions of PPIs with other drugs, which proves a very
important aspect of monitoring as well as strictly prescribing practices. Nonetheless, some of the findings stem from the frequency
and the variability of PPIs’ use amongst patients and the potential prevention of conditions like Barrett’s esophagus and ulcer
recurrence. On the whole, this result highlighted that to have improved treatment outcomes as well as the quality of healthcare in
the country, it is crucial to optimize PPI therapy. PPIs have a prominent role in the management of acid-generated diseases in the
Indian healthcare system and the position of continuous work out trying to make patients get optimized outcomes and also to regulate
healthcare resource utilization.
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INTRODUCTION

he human stomach secretes acidic fluid which is as

low as pH 2 and it is the only organ to do so. In

ingested foods the bacteria which is contained gets
sterilized by such gastric secretion. The gastric secretion is
also used for digestion and absorption of protein, calcium,
vitamin B12etc, Various protective membranes is present
such as muscle constriction at the junction of the stomach
and oesophageal and mucosa mucus/bicarbonate output
to avoid the acid from damaging the intestinal region.
Sometimes as soon as the corrosive emission overcomes
this protective membrane the gastrointestinal mucosa
gets damaged and results in numerous acid-linked disease
such as GERD or Gastroesophageal reflux disease, gastric
abscess and functional dyspepsial.To overcome this
disease proton pump inhibitors are the most potent
medicine to suppress the production of gastric acid
production?. For gastrointestinal disorders proton pump
inhibitor stand the utmost prearranged drugs in the
healthcare system3. Proton pump inhibitor are the course
of medication that comprise Omeprazole, Pantoprazole,

esomeprazole, lansoprazole, rabeprazole shown in Figure
145,

In the Canalicular membrane of the Oxyntic cell the Proton
pump inhibitor targets the H*,K*-adenosine triphosphate
(ATPase) and inhibit the secretion of gastric acid

secretion®’. Proton pump inhibitor has to be triggered so
as to connect to the ATPase's CYSs, and the pace of
activation differs based on the structures 8. The enteric
covering on proton pump inhibitors has been created to
avoid the decomposition by stomach acid and to promote
absorption in the slightly acidic environment of the small
intestine. The combination of a pyridine ring and a
benzimidazole ring through a sulfinyl bond generates the
proton pump inhibitor structure®. The parietal cell's acidic
environment gives sulfuryl ample energy, which it utilizes
to chemically connect to the CYSs of the ATPase®The
proton pump inhibitor is triggered when on either side of
the sulfinyl group two proton gets attached to the nitrogen
group®9. By attaching to the cysteine molecule on the
Adenosine Triphosphatase and creating a di-sulphide
bond, the proton pump inhibitor deactivates the proton
pump when it turns functional. Two pKa values of the PPIs
impact the way they function®l, The starting pKa,
having a pH around 1.0, induces dissociation and deposits
in the alkaline area of the Oxyntic cell canaliculus where
acid is excreted. It ranges from 3.83 to 4.53. Among all the
cells in the body, this one possesses the most acidic
cytoplasm®. Approved medication has second pKa values
ranging 0.11 and 0.79. The sulfinyl is reorganized into a
charged sulfenic acid or a sulphonamide as a result of the
second protonation on the benzimidazole. These elements
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possess the energy to generate one or more ionic disulfide
bonds with the cysteine sulfhydryls1®12,

There are actually several different CYSs in the proton
pump which the proton pump inhibitor may bind to®°, The
proton pump inhibitors bind to CYS813 on the proton
transporter's acidic luminal side, inhibiting the proton
transport mechanism. In addition to being easily
accessible for inhibiting substances like cysteine and
dithiothreitol, which may dissociate the PPl and restart the
transporter enzyme and the region is also easily accessible
to PPls for binding'!.PPls that activate more slowly,
including pantoprazole and tenatoprazole, are interacted
by the cysteine at position 822, located within the sixth
membrane-spanning an area of the Adenosine
Triphosphatase. As reducing chemicals can't easily access
CYS822, the PPI's disulfide bonds completely block the
proton pump!!. For the PPl to undergo the above-
described acidic activation, it must first reach the parietal
cell's acidic site of action whereas the proton pump is still
working properly. Only after that, the proton pump be
deactivated. The PPI's pharmacokinetics—which start with
inert absorption, distribution, breakdown by CYP P450
CYP3A4 or 2C19, and exclusion—determine the
concentration at the site of action. The precise calculation
of the metabolic rate can be challenging due to the
simultaneous restrictions of development and genetics.
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Figure 1: Structure of Proton Pump Inhibitors
Proton pump inhibitor in the Indian market

Pharmacoeconomics is an essential component of medical
research in countries that are developing. The cost of
medicines serves an important part in acceptable drug
prescription rates and has an important influence on
patient compliance with disease treatment. The
pharmaceutical industry provides several branded
varieties of the same drug at substantially varying costs. In
India, the vast majority of drugs come in brands, most of
which are also recommended by doctors. If the expensive

brand is suggested, it could have an adverse financial effect
on the patient, especially in cases of GIT difficulties that
require a longer-term treatment!*!4, Previous studies
show that there is substantial variation in pricing among
different brands of drugs.

Pantoprazole consists of the largest number of varieties
out of the 1439 distinctive oral PPl brands that are
accessible in India, alongside 515 (34.85%) brands.
Omeprazole includes 398 (26.72%) varieties, rabeprazole
includes 372 (24.92%) brands, Lansoprazole includes 91
(7.25%) brands, and Esomeprazole includes only 33
(2.26%) varieties readily available. Of the 275 distinct
brands of injectables PPIs that are currently accessible in
India, Pantoprazole has the maximum number of varieties
(218, 78.98%), followed by Rabeprazole (37, 13.40%),
Omeprazole (13, 4.71%), and Esomeprazole only 8
(2.89%).

Esomeprazole is available in different dosage forms of 40
mg and 20 mg oral, and 40 mg injectable preparations,
with 19, 15, and 6 brands readily accessible,
proportionately. The dosage forms of rabeprazole include
20mg, 10 mg oral and 40 mg, 20 mg injectable, having 285,
20, 30, and 1 product available for individuals, respectively.
There are a total of 14 and 49 brands of lansoprazole
available in oral formulations of 15 and 30 mg,
respectively. Pantoprazole is distributed via the 29, 418,
and 2, 209 identities in oral and injectable formulations of
40 mg and 20 mg, respectively. There are a total of six and
fifteen brands of ilaprozole available in oral formulations
of 10 mg and 5 mg, respectively. Omeprazole has dosages
of 20 mg, 10 mg, and 40 mg.

Ingested esomeprazole prices 17-45 INR with a price ratio
of 2.64 for 20 mg and 24-67 rupees with a price ratio of
2.79 for 40 mg. Oral rabeprazole prices around 5 and 45
INR with a price ratio of 9, as well as between 9.50 and 87.5
rupees with a price ratio of 9.21. Ingested lansoprazole
varies between 21.80 to 52.60 INR for 15 mg, with a price
ratio of 2.41; for 30 mg, the price ratio varies between 41
to 82 INR. Oral pantoprazole prices 18.55-58 INR with a
cost ratio of 3.13 for 20 mg as well as 13.33-99 INR with a
price ratio of 7.43 for 40 mg. Oral ilaprazole varies around
31.65 and 54.50 INR for 5 mg and 66.40 and 96 INR for 10
mg, with a cost ratio of 1.45. Oral omeprazole prices
19.80-25.50 INR with a price ratio of 1.29 for 10 mg, 4-105
INR with a price ratio of 26.27 for 20 mg, or 38—86.28 INR
with a price ratio of 26.25 for 40 mg. Oral Dex
rabeprazole prices around 18 and 71 INR for 5 mg and 35
to 86 INR for 10 mg, with an overall price ratio of 2.46
shown in Table 1%°.
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Table 1: Proton Pump Inhibitors with their formulations, total brands, doses, minimum cost, maximum cost, cost ratio, cost
range, and mean cost.

Drugs and formulations Total Doses Maximum Minimum Cost Cost Mean
brands Cost (INR) Cost (INR) ratio range cost
Oral preparations
Omeprazole 13 10mg 25.5 19.8 1.29 5.7 23.84
229 20mg 105 4 26.26 101 37.70
6 40mg 86.28 38 2.27 48.28 61.09
Lansoprazole 14 15mg 52.6 21.8 2.41 30.7 28.98
49 30mg 82 41 2.00 41 45.39
Esomeprazole 15 20mg 45 17 2.64 28 28.98
19 40mg 67 24 2.79 43 48.94
Pantoprazole 29 20mg 58 18.55 3.13 39.45 36.25
418 40mg 99 13.33 7.43 85.67 76.47
Rabeprazole 20 10mg 45 5 9.00 40 23.13
285 20mg 87.5 9.5 9.21 78 44.57
Injectable preparations
Omeprazole 4 IV 40mg 43 23.25 1.85 19.75 30
Rabeprazole 30 IV 20mg 89 46 1.93 43 64.87
IV 40mg - 68.8 - - 68.8
Esomeprazole 6 IV 40mg 95.70 63 1.52 32.7 80.83
Pantoprazole 2 IV 20mg 79.5 54.39 1.46 25.11 66.94
209 IV 40mg 168 41 4.10 127 56.89

Table 2: Cost variation of Fixed Dose Combination of Proton Pump Inhibitors in Indian

Drugs and formulations Total Doses Maximum Minimum Cost Cost Mean
brands cost (INR) cost (INR) ratio range cost

Oral preparations

Omeprazole 13 10mg 255 19.8 1.29 5.7 23.84
229 20mg 105 4 26.26 101 37.70
6 40mg 86.28 38 2.27 48.28 61.09
Lansoprazole 14 15mg 52.6 21.8 2.41 30.7 28.98
49 30mg 82 41 2.00 41 45.39
Esomeprazole 15 20mg 45 17 2.64 28 28.98
19 40mg 67 24 2.79 43 48.94
Pantoprazole 29 20mg 58 18.55 3.13 39.45 36.25
418 40mg 99 13.33 7.43 85.67 76.47
Rabeprazole 20 10mg 45 5 9.00 40 23.13
285 20mg 87.5 9.5 9.21 78 44.57
Injectable preparations
Omeprazole 4 IV 40mg 43 23.25 1.85 19.75 30
Rabeprazole 30 IV 20mg 89 46 1.93 43 64.87
1 IV 40mg - 68.8 - - 68.8
Esomeprazole 6 IV 40mg 95.70 63 1.52 32.7 80.83
Pantoprazole 2 IV 20mg 79.5 54.39 1.46 25.11 66.94
209 IV 40mg 168 41 4.10 127 56.89
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Proton pump inhibitor in a fixed blend of dose

"Any product consisting of any blend of a medication and a
device or a biological substance and a device or a drug and
a biological product or a medication, apparatus, and a
biological product" according to the FDA defines it. 2 or
additional combinations of medications in a single dose of
administration collectively referred to as fixed-dose
combinations, or FDCs6, The benefit they offer is greater
effectiveness with fewer side effects'’. Experts prefer to
implement this more often since it enhances patients'
adherence to their prescribed medication regimes?®,
Enhanced conformity is one of the utmost vital aspects that
impact a doctor's medication selection, especially when it
comes to chronic medical conditions. In addition, when
compared with taking separate medicines, FDCs aid in
lowering the overall price of therapy. The target population,
market share, and competition throughout brands of the
same composition that exist in the market all contribute to
the considerable variances in prices between them.
Patients might be less likely to comply with these drugs as
recommended if the increased cost increases their financial
strain. According to a Technavio evaluation, the PPI
medication market is expected to expand at an average rate
of 4.17% by 2020 and achieve an estimated worth of $10.25
billion by 2025. Altogether this underwrites the worth
difference among numerous PPI varieties when combined
with other prescription drugs shown in Table 2,

Proton pump inhibitor: prescription and utilization

The US FDA and the SFDA or Saudi Food and Drug Authority
have approved PPIs, including omeprazole, esomeprazole,
lansoprazole, pantoprazole, and rabeprazole, aimed at the
management of common acid-associated conditions in
adults®. This kind of medicine happens to be the most
frequently  prescribed  medicine?*?.  GERD  or
Gastrointestinal reflux disease, gastric abscess disease,
corrosive and ulcerative esophagitis, and H. pylori
contamination are just some of the disorders in which PPI
medications are allowed?®. The amount of time of
treatment for proton pump inhibitors is generally short (2—
8 weeks)?®?’, International studies carried out in the past
found that Proton pump inhibitors were excessively
prescribed to people with polypharmacy, generally for a
longer duration of time and deprived of an adequate
indication?1-26,

The prolonged use of Proton pump inhibitors has been
related to negative health consequences like lack of
magnesium diarrhea caused by Clostridium difficile (C.
difficile) infections, a condition known as vitamin B12
deficiency, respiratory infections, and dementia that looks
despite their effectiveness and clinical important
profile®28,

Monitoring prescriptions from patients for PPls and
analyzing their use according to recommended guidelines
for indications and medication periods is important.
Additionally, it has been found that PPls can interact with
antidepressant medications anticoagulants, and

anticonvulsants that are all regularly prescribed, such as
medications called phenytoin, escitalopram, clopidogrel,
warfarin, and gliclazide, affecting the levels in the blood of
these medications?31,

Investigation suggests that more than fifty percent of the
medications given or distributed internationally are
improperly handled, and fifty percent of patients fail to take
them as recommended. In developed countries, ten
percent to twenty percent of the national health budget is
dedicated to drugs, but in underdeveloped nations, this
percentage varies between twenty percent to forty
percent3?33, Consequently, the overuse of medicines is a
highly —important matter requiring  treatment34.
Notwithstanding the reality that PPls have remained to be
improperly utilized, the wrong prescribing pattern for these
medications is rising. Adverse reactions to drugs and drug-
drug interactions are strongly associated with this.

Drug usage studies are structured, constant treatments that
examine the appropriate consumption of medications
based on established standards. These dynamic audit
systems strive to gauge, identify, and document any
suspected wrong prescription behavior in order to enhance
the quality of drug consumption in hospitals. To maximize
the advantages of medication therapy, actions with
providers or patients will be needed if therapy turns out to
be inappropriate34.

By collecting data on medication practice, plus incidence,
way of direction, dosage form, length of action, signs, and
continuing after release, prescription patterns for PPls were
investigated3®. With a men-to-women proportion of 1.13:1,
183 (53.06% out of the 343 patients examined) were men
while 161 (46.94%) were women. There were a total of 27
individuals in the age categories of 40-50 (n = 64, i.e.,
18.37%), between the ages of (n = 58, i.e., 16.91%), then
50-60 (n = 68, i.e., 19.53%), which constituted the majority
of our patients. 7.88% of those being treated were aged less
than 703,

In postoperative premises, co-prescription of PPIs with
NSAIDS to stop NSAID-induced abscess (n =115, 33.24%) or
steroids (n =25, 7%) was the most common reason for PPI
application. Further symptoms and signs include pancreas
inflammation a condition called gastric abscess ailment, and
rupture of the gastric abscess. Several medications have
been given in tandem with PPIs. The most often prescribed
medicines are antimicrobial agents (n=205, 25.09%),
minerals and vitamins (n=193, 23.62%), and analgesics
(n=225, 27.54%)3. Rifampicin + Pantoprazole contributed
to the majority of interactions between drugs, while
Cefpodoxime + Pantoprazole ranked second. Pantoprazole
(50.15%) was the most frequently prescribed drug among
342 individuals, which was followed by Rabeprazole
(34.24%), Omeprazole (12.08%), and Esomeprazole
(5.44%)34.

Of all 342 individuals, 182 (53.35%) obtained a prescription
for between four and seven drugs, 101 (29.71%) obtained a
prescription for all three or fewer medicines, and 57 (8.13%)
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obtained a prescription for a total of a total of seven
medications. 250 (73.18%) of the 342 medications were
categorized as "most suitable," and 91 (26.82%) as
"suitable." Not a single medication was missing from the
order. Out of 341 people, just 31 (9%) had an upper
gastrointestinal (Gl) endoscopy before a PPI prescription3*

ADVERSE EFFECT OF PROTON PUMP INHIBITOR

PPIs are effectively and safely indicated for a variety of
conditions with an extensive body of literature backing
treatment. PPls, on the other hand, have to be used
continuously by patients who have gastroesophageal reflux
disorder. These medicines are usually prescribed at high
dosages for up to several months.

In the years 2010 and 2011, the Food and Drug
Administration issued security guidance concerning a
possible elevated danger of breakages related to
osteoporosis and a lack of magnesium respectively3¢37,
Given PPIs' widespread usage, concerns about ADRs, or
adverse drug reactions, have increased on an international
level. Constipation, nausea, diarrhea, nausea, and stomach
discomfort are the greatest common adverse reactions of
PPIs. The previously mentioned negative consequences are
controllable and fade away once the drug is discontinued.
Furthermore, shortages of nutrients (iron, magnesium, and
vitamin B12), back acid production, osteoporotic fractures,
acute as well as ongoing interstitial nephritis (IN), chronic
kidney disease, illnesses (clostridium difficile and
respiratory infections), condition called anemia, and
thrombocytopenia are some of the rare but serious adverse
reactions resulting from a long-term PP| use3%3°,

Infections

Based on recent studies, prolonged Proton pump inhibitors
users had a larger incidence of Clostridium difficile-
associated diarrhea and pneumonia acquired in the
community compared to non-PPI users. Individuals using
PPIs have a higher total menace of respiratory infection,
according to a thorough analysis of eight study designs (Cl
1.11-1.46 OR 1.27; 95%)*. Altogether stacked case-control
research indicated a rise in the likelihood of PPI application
being connected with community-acquired pneumonia (Cl
1.12-1.650R 1.36; 95%) *'. Nevertheless, a review of the
literature including 4,141,634 unaffected by and 96,870
affected PPl individuals exhibited that Proton pump
inhibitors were not related to a higher likelihood of
respiratory infection acquired in the community*.
Therefore, additional study remains required to fully
comprehend the relationship between PPIs and pneumonia
as well. Clostridium difficile infection (CDI), a significant
cause of nosocomial diarrhea with an elevated likelihood of
mortality and morbidity, is another illness associated with
PPI medicine. Research which includes 136 people (19%
obtained in the community; 81% acquired in the hospital
setting) showed that continued use of PPIs is one of the
main jeopardy factors for infections®. It is nevertheless
unclear whether PPIs raise the risk of pneumonia and
Clostridium difficile infection. The likelihood of bacterial

goal in the stomach and esophagus is increased by
overgrowing bacteria, that is one hypothesis put up to
clarify this possible adverse repercussions. There is a need
for additional clinical and mechanical inquiries on the link
between infections and PPls.

Cardiac adverse effect

PPI is one of the vital medications used following surgical
procedures on the heart to stop upper intestinal
hemorrhaging. Studies carried out in vitro on
cardiomyocytes and muscle strips exhibited that PPls may
have undesirable inotropic effects**4%. The myocardium of
both humans and rabbits produces gastrointestinal H+/K-
ATPase; however, in an in vitro inquiry, pantoprazole did
not affect the pH within the cell. On the opposite hand,
pantoprazole might decrease heart contractility in vitro by
decreasing myofilament activity and the Ca2 signal. This
could be among the reasons underlying the adverse
inotropic impacts caused by PPIs. Another alternative cause
could be that PPIs hinder dimethylarginine
dimethylaminohydrolase (DDAH) from completing its job,
which is what eliminates 80% of asymmetric
dimethylarginine (ADMA). By a recent preclinical
examination, PPIs raised ADMA levels by 20-30% in mice
and human endothelium cells?*. ADMA suppresses natural
killer cells by boosting blood vessel obstruction which
promotes thrombosis and irritation. Considering the
widespread use of this drug, additional study is needed to
discover scientific proof of the harmful inotropic impacts of
PPIs in animals.

ADVANTAGES OF PPIS

Proton pump inhibitors effectively avoid each expulsion of
acid from the stomach, especially after the day following a
daily, single-dose morning medical care. During the initial
three to five days following the beginning of medication,
the quantity of acid suppression that is taken by mouth
progressively rises, despite being utilized for a longer
amount of time, PPIs show no tolerance issues. Before
breakfast intra-gastrin content which is tested in the
morning does not show an important rise because
overnight acid suppression is less effective and intra-gastric
pH all through the nighttime remains around 2 in the
mainstream of directed scenarios. PPls having these
characteristics may be helpful in lasting regulators of acid in
the stomach excretion. Aspirin or NSAID medication
requires long-term inhibition of acid production in the
stomach to cure GERD and prevent the formation of
gastroduodenal ulcers*-5!, Patients with dysfunctional
dyspepsia (FD) receive treatment for dyspepsia with acid-
inhibiting agents, which are given intermittently or as
required, but not continuously. Consequently, the demand
for long-term PPl care comes from the following two
primary considerations: GERD ongoing treatment and
avoiding  drug-related ulcer recurrence. Because
gastroesophageal reflux disease usually happens during the
postoperative phase, patients with GERD usually complain
of symptoms of reflux after food. PPIs are beneficial for
avoiding the return of symptoms of reflux and esophagus

International Journal of Pharmaceutical Sciences Review and Research
Available online at www.globalresearchonline.net

©Copyright protected. Unauthorised republication, reproduction, distribution, dissemination and copying of this document in whole or in part is strictly prohibited.

31


http://www.globalresearchonline.net/
http://www.globalresearchonline.net/

Int. J. Pharm. Sci. Rev. Res., ISSN: 0976 — 044X, 84(6) — June 2024; Article No. 06, Pages: 27-35

DOI: 10.47583/ijpsrr.2024.v84i06.006

erosions/ulcers since their extremely strong acid-reducing
influence persists throughout the day*’-*°. Reappearance of
GERD without ongoing treatment for a year has been
estimated to be less than 15% during their continuous
treatment, nevertheless, reappearance without
maintenance therapy within a year is projected to be
greater than 50%°%53. When PPls or the H2RAs were
investigated for their capacity to prevent GERD repetition,
PPIs were found to be much more effective. Their use over
time can additionally prevent Barrett's esophagus from
progressing into dysplastic Barrett's esophagus, including
adenocarcinomas. The efficacy of PPls in treating Barrett's
esophagus dysplastic changes is not completely proven.
Though certain studies suggest that these drugs effectively
avoid dysplastic changes, no evidence suggests that they
exacerbate dysplastic changes®.

As a consequence, long-term ongoing therapy with a PPI
could prevent Barrett's cancer of the oesophageal from
developing and is useful in preventing GERD recurrence.
Long-term PPl therapy is better than H2RAs in preventing a
recurrence of aspirin-induced gastroduodenal ulcers,
decreasing recurrence to approximately ten percent of
what was seen in those receiving placebo treatment5%°557,
PPIs were additionally demonstrated to cut the
reappearance threat to a tenth part of the control collection
in cases wherein an NSAID was administered all through the
duration of a six- to twelve-month tracking period®®.
Although aspirin is frequently prescribed as an anti-
thrombotic medicine among people with cerebrovascular
or cardiovascular diseases, preventing aspirin-induced
ulcers is crucial for reducing NSAID-induced ulcers. As a
consequence, PPls are the first-choice medicines used for
avoiding ulcer recurrence associated with aspirin/NSAID
usage. They are additionally extremely efficient and potent
when used persistently for treating GERD and preventing
recurrent infections.

PHARMACOKINETICS OF PROTON PUMP INHIBITOR

The discrepancies in the duration that every PPl suppresses
acid in the stomach results may be triggered, at least in part,
by the differences in cysteine binding. Current PPIs based
on benzimidazole have half-lives of 1-2 hours which are
equivalent®*®1, However, the duration of impact surpasses
what anyone could have anticipated based merely on the
blood plasma half-life. The half-life of the H+ K+ -ATPase
(about 54 hrs) suggests that the decrease of the production
of stomach acid by PPIs continues for a longer period,
though this is not necessarily the case because of the
possible uncertainty of covalent connection to the proton
pump. In human beings, the half-life for omeprazole,
pantoprazole, as well as lansoprazole fluctuate between a
little over fifteen hours to approximately 28 hours and 46
hours, correspondingly, for the recovery of acid in the
stomach secretion%3, The turnover of proteins, the
initiation of indolent pumps, and the recurrence of subdued
pump particles by naturally occurring reductant that
disrupts the covalent connection among the Proton pump
inhibitors and the pump permitting PPl disengagement are

the variables that influence the rate of recovery of the
emission of stomach acid after PPl inhibition. However, the
development of a new, operating pump protein might be
the sole variable in recovering acid secretion in the
circumstance of PPIs that predicament to cysteine 822,
which is unreachable and immune to reductant®“®, As a
consequence, PPIs providing prolonged suppression of acid
production are the ones that bind to cysteine 822 and
accumulate and activate slowly. This could impact their
treatment result, offering improved and permanent control
of acid in their stomach secretion throughout the night
hours.

It typically takes proton pump inhibitors a minimum of
three days to achieve the maximal decrease in acid in the
stomach resulting in a steady-state approach®. PPIs display
a delayed starting impact due to the continuous activation
and accumulation of PPI in the Oxyntic cell, in addition to
the medication that is rapidly metabolized and eliminated
from the body and the uninterrupted transition of passive
stomach acid pumps to the lively state®®%. Only
dynamically releasing pump particles at the exterior of the
Oxyntic cell's secretory duct are prone to inhibition by a PPI;
however, newly produced or activated pumps that are
stimulated after the PPI's serum level collapses below the
threshold will not be inhibited, whereas any pumps with
covalently bound proton pump inhibitor will remain
dormant up until suppression is overturned by a cellular
reductant such as glutathione. Consequently, expanding
the half-life of PPIs is an objective that should be obvious
because a brief plasma duration allows for the quick
renovation of stomach acid excretion by abandoned,
reestablished, or original pumps; a longer PPI half-life will
probably result in additional extended obstruction of
proton pumps and is therefore probable to trigger better
conquest of stomach acid secretion®®. Selecting the
enantiomeric form of a medication that is expected to have
a slower metabolism has been one method of dealing with
this (esomeprazole; S-omeprazole)®%7. However, there is
no evidence that, when utilized at equivalent dosages,
esomeprazole has any medicinal benefits over
omeprazole®. Tenatoprazole, an imidazopyridine PPI, takes
an average half-life of 7 hr, which is considered to be the
longer period that of PPIs based on benzimidazole5%7°, This
indicates that tenatoprazole has a potential advantage over
PPIs built on benzimidazole due to its extended duration of
action, particularly when it comes to acid management at
nighttime.

CONCLUSION

Finally, Proton pump inhibitors during the study of the
Indian market is understanding the significance of such
medicines that they can decrease gastric acid release and
treat acid-linked ailments such as GERD, intestinal abscess
and functional dyspepsia, PPls such as Omeprazole,
Pantoprazole, Esomeprazole, Lansoprazole, and
Rabeprazole remain the most prescribed drug due to their
extremely strong repressive result on acid production and
the superior effectiveness of this drugs in treating the
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gastrointestinal ailment. There should be strict monitoring
of the offering or use of PPls according to the
recommended guidelines to minimize any inappropriate
use without any interactions between drugs. The excessive
prescribing of PPls and additional medicines is a cause for
specific warnings that need to be acted upon so that
patients receive the best outcomes and healthcare
resource utilization stays optimal. Besides more detailed
research and economics studies conducted on proton pump
inhibitors in India, we can also use the financial range and
benefits of using mixed doses. The ability to comprehend
the mode of action as well as to prolong the half-life of
positive PPls are important clauses towards upgrading the
effectiveness of the acerbic secretion inhibition and the
outcome of treatment. Thus, the study confirms the
significance of medication in managing acid-related
diseases as well as the requirement of regulating medical
use, following up the medications, and implementing new
research to improve the treatment capacity of medicine in
India.
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