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Fort Sumter, Charleston Harbor, South Carolina, 1861.

4.30 a.m April 12, 1861.

“I do not pretend to go to sleep. How can I ? If Anderson does not accept terms at four
o ’clock, the orders are he shall be fired upon. | count 4 St. Michael chimes...I begin to
hope. The heavy booming of a cannon - | sprang out of bed and on my knees, prostrate, |
prayed as I have never prayed before”

(Mary Chesnut)




The Civil War began at 4.30 A.M on the 12th of April, 1861.

General Pierre Gustave Toutant Beauregard ordered his Confederate gunners to open
fire on Fort Sumter, at that hour, only a dark shape out in Charleston Harbor.
Confederate Commander Beauregard was a gunner, so skilled as an artillery student at
West Point that his instructor kept him on as assistant for another year. That instructor
was major Robert Anderson, Union commander inside Fort Sumter

“All the pent up hatred of the last months and years is voiced in the thunder of these
cannon. And the people seem almost beside themselves in the exultation of a freedom they
deem already won”.

The signal to fire the first shot was given by a civilian Edmund Ruffin, a Virginia farmer
and editor who had preached secession for 20 years.

“Of course”, he said, “I was delighted to perform the service”.

34 hours later, a white flag over the fort ended the bombardment. The only casualty had
been a Confederate horse. It was a bloodless opening to the bloodiest war in American
history.

“The first gun that was fired at Fort Sumpter sounded the death knell of slavery. They
who fired it were the greatest practical abolitionists this nation has produced”.

April 13. So Civil War is inaugurated at last. God defend the right! ”.
(George Templeton Strong)

14 April. Montgomery Daily Advertiser - The intelligence that Fort Sumter has
surrendered to the Confederate forces yesterday sent a thrill of joy to the heart of every
true friend of the South. The face of every Southern man was brighter, his step lighter,
and his bearing prouder than it had been before.

In Boston jubilant volunteers marched past Faneuil Hall, to avenge Fort Sumter. In
Baltimore, anti-Lincoln men rampaged through the streets.

In Richmond, a mob marched on the Statehouse, tore down the Stars and Stripes and
raised the Stars and bars. There was no longer any doubt that Virginia would secede.

And in new York 100,000 people crowded Union Square, where the Sumter flag now flew.

Walt Whitman, sometime poet and journalist for the Brooklyn Standard, was stunned by
the news, “All the past we leave behind with Sumter”, he said.

“Woe to those who began this war if they were not in bitter earnest”
(Mary Chesnut)

Ken Burns’ “The Civil War”, 1990.



When the fanatically secessionist Edmund Ruffin gave the order to fire on Fort Sumter,
he had in fact ordered the first shots fired in the American Civil War. The battle
produced no casualties, it was a bloodless opening to the bloodiest war by far in the
Americas.

The eventual toll would reach 650,000 deaths, though some modern Historians (R.
White) have estimated it could have been as high as 720,000. The American Civil War
would result in more American deaths than in every other conflict, it had been involved
in, before or since, including the two World Wars, Korea and Vietnam combined. For a
nation of just 31 million people, no one was untouched by it. This is to say nothing of the
countless numbers of horribly injured, or the mentally destroyed.

“Between 1861 and 1865, Americans made war on each other and killed each other in
great numbers, if only to become the kind of country that could no longer conceive how
that was possible. What began as a bitter dispute over Union and States’ rights ended as
a struggle over the meaning of freedom in America”.

On witnessing the attack on Fort Sumter the Southern high-society diarist, Mary Chesnut,
said far more than she could have realized in 1861, when she wrote, “Woe to those who
began this war if they were not in bitter earnest”

When prescribing PPIs empirically for “dyspeptic” symptoms, we must be ever vigilant
in situations where no diagnostic endoscopy has been performed. The outcome therefore
will be uncertain - these agents may delay diagnosis of an underlying malignancy or H.
Pylori infection. We must not began this war if we are not in bitter earnest! We must
ultimately be prepared to follow the case through to the bitter end with a definitive
endoscopic diagnosis.

Mary Boykin Chesnut
(1823-1886).




PANTOPRAZOLE

Introduction

Pantoprazole (trade name in Australia, Somac) irreversibly inhibits the proton pump
(i.e. the gastric parietal cell enzyme H*/ K* ATPase), the final common step of gastric
acid production thus resulting in a reduction of gastric acid secretion.

The proton pump inhibitors are the most potent inhibitors of acid secretion currently
available.

All the current PPIs have similar efficacy and adverse effects, although they may differ in
their potential to cause drug interactions.

Pantoprazole is available as both oral and IV preparations.

History

In the 1970s the newly discovered proton pump (H+/K+ ATPase) in the secretory
membrane of the parietal cell was found to be the final biochemical step in stomach acid
secretion

The PPIs were subsequently developed in the 1980s

Omeprazole was the first PPI to be introduced into clinical practice in 1988

Classification

The proton pump inhibitor agents include:

1. Omeprazole

2. Esomeprazole (This is the S-isomer of omeprazole).
3. Lansoprazole

4. Pantoprazole

5. Rabeprazole.

Chemistry

Pantoprazole is a substituted benzimidazole.

Preparation

Pantoprazole as:



Tablets:

) 20 mg, 40 mg.

Ampoules:

° 40 mg (as powder for reconstitution).

Mechanism of Action

Pantoprazole irreversibly inhibits the proton pump (i.e. the gastric enzyme H*/ K*
ATPase), at the secretory surface of the gastric parietal cell. This is the final common
step of gastric acid production.

This results in a reduction of gastric acid secretion, (see Appendix 1 below).

Pharmacodynamics

The degree of acid reduction is dose dependent and it effectively inhibits both basal acid
secretion and stimulated acid secretion, irrespective of the stimulus to acid production

Proton pump inhibitors have a slower onset of action than histamine Hz-receptor
antagonists, but inhibition of acid secretion is greater and more sustained.

Healing of erosive oesophagitis and peptic ulcers by PPIs is superior to histamine Hz-
receptor antagonists and other antiulcer drugs

Pantoprazole has no effect on acetylcholine or histamine receptors.

When PPIs are stopped, acid secretion is only restored by the synthesis of new
hydrogen/potassium ATPase.

Pharmacokinetics

Absorption:

° Can be given orally or IV.
(Esomeprazole, and omeprazole can also be given orally or intravenously).
Pantoprazole is completely absorbed after oral administration.
° The absolute bioavailability of the tablet is approximately 77 %.
Distribution:

° Vd is approximately 0.15 L/kg



The serum protein binding of pantoprazole is approximately 98 %.
It is unknown if human placental transfer occurs.

Pantoprazole is likely to be excreted into human breast milk

Metabolism and excretion:

) Pantoprazole is almost exclusively metabolized in the liver through the
cytochrome P450 (CYP) system

) The main metabolite is desmethyl-pantoprazole which is conjugated with the
sulphate.

Indications

Indications include:

1.

2.

Dyspepsia

Peptic ulcer:

° Prophylaxis against peptic ulcer

° Treatment of peptic ulcer

Oesophagitis:

° Due to GORD or other causes, (such as scleroderma).
Zollinger-Ellison syndrome

Acute upper gastrointestinal bleeding

Adjunct to H. pylori eradication:

° PPIs do not eradicate H.pylori in their own right, but act synergistically
with antibiotics to do so.

) Optimal eradication rates are achieved when the PPl is combined with
two antimicrobial agents.

The prevention or treatment of gastric and duodenal ulcers and erosions
associated with NSAIDs.

In selected patients for stress ulcer prophylaxis

Prevention of acid aspiration.



Contraindications/ Precautions

These include:
1 Hypersensitivity to pantoprazole

2 Caution should be exercised in the use of the PPIs in the presumptive diagnosis of
“dyspepsia” without prior endoscopy

Important diagnoses to keep in mind include:
Possible upper GIT malignancy:
° Caution as PPIs may alleviate symptoms and thereby delay diagnosis.

Possible H. Pylori Infection:

° Infection must be treated in order to cure the underlying cause of the
symptoms.
Pregnancy

Pantoprazole is a category B3 drug with respect to pregnancy.

B3 drugs are those drugs which have been taken by only a limited number of pregnant
women and women of childbearing age, without an increase in the frequency of
malformation or other direct or indirect harmful effects on the human fetus having been
observed. Studies in animals have shown evidence of an increased occurrence of fetal
damage, the significance of which is considered uncertain in humans.

There is limited information available describing the use of pantoprazole during
pregnancy.

Pantoprazole has not been associated with an increased risk for major malformations,
spontaneous abortions or preterm delivery.

However, lifestyle modifications (including dietary changes), antacids and histamine-2-
antagonists should be trialed before the use of a proton pump inhibitor for the treatment
of heartburn and gastro-oesophageal reflux disease during pregnancy.

If a proton pump inhibitor is required, omeprazole is the medicine of choice, as more
fetal safety data is available.

Breastfeeding

All PPIs are acid labile; small amounts in milk is likely to be destroyed by acid in infant’s
stomach.



Pantoprazole is likely to be excreted into the breast milk, but maternal use is not expected
to cause adverse effects in the breastfed infant.

However, lifestyle modifications (including dietary changes), antacids and histamine-2
antagonists should be trialed before the use of a proton pump inhibitor for the treatment
of heartburn and gastro-oesophageal reflux disease during breastfeeding.

If a proton pump inhibitor is required, omeprazole is the medicine of choice, as more
infant safety information is available.

Adverse Effects

PPlIs are generally well tolerated.
1. GIT upset may occasionally occur
2. Hypersensitivity reactions, (rare)

° Allergic / anaphylactic.

° Skin reactions:
v Stevens-Johnson syndrome/ toxic epidermal necrolysis
3. Some epidemiological studies have suggest possible associations between PPI use

and increased risk of:

° Enteric infections (including Clostridium difficile-associated disease)
° Pneumonia
° Decreased serum vitamin B12 concentration (long-term use)
° Fracture (long-term use); for patients at risk of osteoporosis and taking
PPIs long term (>1 year), consider daily calcium intake and vitamin D
status.
Dosing

Exact dosing and duration depends on the condition being treated as well as its severity.
A standard regimen is:
Oral:

° Pantoprazole 40 mg orally, once daily



° Pantoprazole 40 mg 1V, once daily
) For upper GIT bleeding:

v Pantoprazole 80 mg IV over 15 to 30 minutes, then 8 mg/hour by IV
infusion, for up to 3 days, followed by oral therapy after this. *



Appendix 1

Apical surface

Histamine Acetylcholine  Gastrin

The Gastric Proton Pump:

The Proton Pump, (School of Biochemistry and Microbiology University of Leeds).
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Above: Confederate troops occupy the ruins of Fort Sumter. Below: 100,000 New
Yorkers gather in protest to fly the Sumter flag.



The fanatical secessionist Edmund Ruffin, ordered the first shots fired in the American
Civil War, at Fort Sumter, 12 April, 1861. On hearing of the final defeat of the South four
years later he draped the rebel flag over his shoulders and shot himself rather than live,
he had written, in a restored Union with members of “the Yankee race”. Edmund Ruffin
could rightly be said to have fired both the first and the last shots of the Civil War.
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