
 

 

TAZOCIN (PIPERACILLIN AND TAZOBACTAM) 

 

“Dance at the Moulin de la Galette”, oil on canvas, 1876, Auguste Renoir, Musee 

D’Orsay, Paris. 

 

“The state of siege has been lifted.....and Paris is thinking only of enjoying the spring 

sun.....we rushed off into the countryside to celebrate the joy of not having to listen to any 

more talk about politics”.    

 

 Emile Zola, 1876.  

      

May 1871 - Paris lay devastated in the wake of a disastrous conflict with a coalition of 

northern German states led by the powerful Kingdom of Prussia. And once again in the 

true Parisian spirit of the sans-culottes of 1789, the anarchists, socialists and 

revolutionaries threw up the barricades in the streets and to the rousing strains of the 



Marseillaise, not heard since 1848, they declared the “Paris Commune”. If defeat in war 

was not enough, Paris threw itself into civil war for good measure. Napoleon III went 

into enforced exile and the pantomime of the Second French Empire collapsed. 

Eventually the radical Communards were suppressed, and the Third French Republic 

declared. The usual revenge political executions and transportations to the colonies took 

place, and then…..Paris paused…exhausted, sickened and uncertain. There was however 

one thing the new Citoyens were certain of. After almost a century of recurring war and 

revolution - they had finally had enough. Peace, harmony and prosperity had to be 

achieved no matter the cost, no matter the compromise, humiliating as this would be at 

the hands of the Prussians. Then something extraordinary happened. For the next two 

generations, out of the ashes, Paris would be stunningly transformed into the glittering 

premier city of the world, basking in arguably the greatest period of its long and glorious 

history. 

 

The two generations that immediately followed the fall of Paris and the siege of the 

Commune, were a time of unparalleled peace, progress and prosperity. A brilliant 

people, finally unfettered by internecine revolution and war, led the world in 

architecture, technology, medicine, the sciences, literature, haute couture fashion, fine 

cuisine and high culture. The very streets of Paris were transformed. The tiny tortured 

medieval lanes and cramped alleyways were obliterated to make way for the grand 

sweeping Boulevards of Baron Haussmann, commenced under Napoleon III, they were 

completed and beautified with trees and parks. Gustave Eiffel built his stunning tower in 

1889 in time for the World Fair. For forty one years it would remain the tallest structure 

in the world. The Paris Metro opened in 1900. In the theater the incomparable Sarah 

Bernhardt became the Parisian darling of the age. In the medical sciences Paris led the 

world. The brilliant Louis Pasteur cured the first case of Rabies in history. Marie Curie 

won the Nobel Prize for Chemistry in 1901 -  the first woman to win a Noble Prize - for 

her work with radioactivity. Emile Zola was nominated for the first and second Nobel 

Prizes in Literature in 1901 and 1902, and Marcel Proust wrote his monumental 

“Remembrance of Things Past”. Primitive automobiles began to appear on the streets, 

while new fangled flying machines, the technological marvels of the age appeared in the 

skies overhead, captivating astonished Parisians on the ground. Aviators, doctors, 

engineers and scientists were held in awe replacing kings and generals as the heroes of 

the age. The ancient gas lamps of the streets were replaced with wondrous electrified 

incandescent globes - and Paris became the brilliant “City of Light”.  

 

But above all else, in the Fin de siècle, Paris led the world as the undisputed center of the 

visual Arts. Leading the avant-garde were the controversial “impressionists”, obsessed 

with escaping the stifled and fossilized world of the academic realists and the neo-

classicalists, they painted true life, “en plein air”, depicting the “joie de vivre” in simple 

pleasures such as lunch with friends at a boathouse or a Sunday afternoon stroll along 

the La Grande Jatte. They mastered the art of capturing the fleeting moment, shadows 

over a haystack at sunrise or sunset or the quick stolen glance of two secret lovers across 

a crowded table. Monet, Manet, Cezanne, Van Gogh, Pissarro, Seurat, Sisley, Signac,  

Morisot, Degas and others captured the ephemeral impressions of a joyful moment and 

preserved them forever in time and in space. But if there was one impressionist who 

could be said to have most truly captured the true “esprit de corps” of this glided age, 

and record it for future generations to comprehend and to marvel, not many today would 

argue against,  Pierre-Auguste Renoir. 



 

With peace and new found prosperity, and the marvels of modern industrial mass 

production, life for the middles classes, (though still not so for those of the lowest socio-

economic classes) was never better. Average men and women could dress in the finest 

fashions, previously only attainable by the very wealthy. There was more time for leisure 

and thousands flocked to the famous dance halls of La Moulin Rouge, Les Folies Bergere 

or Le Chat Noir, to see the thrilling cancan and the lascivious java chaloupee. The 

greatest gathering place for the lower middle class and the unpretentious was the Artists’ 

haunts of Montmartre, where in 1876, Renoir painted what some have described as the 

most beautiful work of the whole of the period, perhaps even of the whole of the 

Nineteenth century -“Dance at the Moulin de la Galette”. It is this work by Renoir that 

best captures the spirit of the times. The Moulin de la Galette was a dancing garden, 

created from the conversion of two ancient windmills high on the hill of Montmartre. It is 

a stunning example of the impressionist genre - the ordinary people are captured “en 

plein air”, enjoying themselves at a Sunday afternoon dance. The fleeting moment of 

each figure is captured in his or her instant of carefree joy, temporarily unconcerned 

with their cares and obligations in the city. It is a warm day, but the dancers remain cool 

in the shade of the trees, through which patches of sunlight stream. Renoir was a master 

of creating the impression of dancing, shimmering patches of dappled light that 

penetrated the interior of his intimate verdant oases. Moulin de la Galette is possibly his 

best example of this. Even though the people are not wealthy, all are well dressed and 

well presented. Many of Renoir’s personal friends attended the Moulin de la Galette and 

dispersed themselves amoung the crowd in order to pose for him. He set up his easel and 

worked away by himself enjoying the chatter, the laughter, the chirping of birds amoung 

the trees, and the clinking of absinthe and champagne glasses all around him.  

 

Renoir didn’t like working with professional models, instead he would often enlist local 

Montmartre girls to pose for him. Here in the foreground we see two of them - sisters. 

Jeanne was the name of the girl standing and leaning over the table her eyes fixed on the 

young man sitting on the yellow chair looking back at her. She has her arm tenderly 

embracing her younger sister Estelle. Nothing else whatsoever is known about these 

sisters apart from their names - but both were immortalized by Renoir. At the far right we 

see another young man in a straw boater staring intently at Jeanne - the three figures 

seem to form a triangle so intense they appear detached from the rest of the scene - 

perhaps the young man in the boater is jealous of Jeanne’s attentions focused on a rival 

for her affections - or perhaps it is Jeanne’s secret intention to incite jealousy!  Her little 

sister sits innocently by, unaware of the subtle interactions. In the mid-background are 

two couples dancing. Three of the figures are looking back directly at us - or at least to 

Renoir who paints them. Indeed these people were fiends of Renoir, part of his “plants” 

amoung the revellers. Superimposed on the entire gathering we see the striking motif of 

the dappled sunlight that dances across the canvas - giving a sense of the cool of the 

shade of the trees as well as emphasising an almost photographic record for posterity of 

a fraction of an instant in time now so far distant from us. As observers in the 21st 

century, we can get a real sense of the times and the sheer joy of those sun-filled days, 

but with the hindsight of our vantage point in time it becomes also a very sad and  

poignant image indeed. It would be the sons born to this carefree and life-loving 

generation who would be slaughtered in their millions on the Western front. Though their 

youth was idyllic, exciting, even exhilarating, in an age of marvels and unbounded 



optimism for the future, their old age in the Twentieth century would be spent in 

unimaginable sadness.   

 

Following the horrors of the Twentieth century, Parisians came to look back at the 

period of the last quarter of the Nineteenth century and the first decade of the Twentieth 

as a golden age, of progress, optimism and joy - perhaps as an age never again to be 

equalled. During the period of the end of the Franco-Prussian War in 1871 until the 

outbreak of the First World War in 1914, Paris became the world’s glittering epicentre of 

both the Arts and the Sciences. It was the “City of Light” in the “Belle Epoch”.  

 

The seemingly endless cycle of alternating generations of war and revolution followed by 

peace and prosperity, only to be followed once again by war and revolution was the story 

of Paris in the Nineteenth century and the first half of the Twentieth. We see parallels 

with story of the seemingly endless battle of humanity and the microbial world. We 

develop antibiotics and enjoy a  golden age, then only to discover to our horror that our 

microscopic adversaries have evolved a strong resistance. The arms race escalates once 

again. We develop a yet more powerful antibiotic and the cycle continues. So it is with 

our current “biggest gun” - tazocin. We currently bask in the sun of a “Belle Epoch” - 

but we must not be complacent - history tells us that this is only a temporary state of 

affairs. The microbes slowly and surely continue to draw their plans against us, until one 

day the cycle will turn once more and the battle will resume.     

 

“The Luncheon of the Boating Party”, oil on canvas, 1881, Auguste Renoir - the life 

loving generation whose sons would be slaughtered on the Western Front. 



TAZOCIN (PIPERACILLIN AND TAZOBACTAM) 

 

Introduction 

 

Tazocin is a combination agent consisting of the extended spectrum semisynthetic 

penicillin, piperacillin and the beta-lactamase inhibiting agent tazobactam. 

 

Because of its wide therapeutic index and its very wide spectrum of activity, tazocin is 

one of the current agents of choice for the empiric treatment of serious / life threatening 

infections. 

 

It is the agent of choice for cases of febrile neutropenia. 

 

History 

 

In 1897 the French physician, Ernest Duchesne (1874 - 1912) at the École du Service de 

Santé Militaire in Lyons, published a medical thesis entitled Contribution à l’étude de la 

concurrence vitale chez les micro-organismes : antagonisme entre les moisissures et les 

microbes (Contribution to the study in vital competition in microorganisms: antagonism 

between molds and microbes). In this work he noted the ability of Penicillium glaucum, a 

fungus, used in the making of some types of blue cheeses, to inhibit the growth of some 

bacteria. The stunning implications of his thesis were completely unappreciated and it 

was largely ignored.    

 

The Scottish biologist, pharmacologist and botanist, Alexander Fleming, (1881 - 1955) 

is credited with the discovery (or rediscovery) of penicillin in 1928, when he noticed that 

the fungus, Penicillium notatum which had accidently contaminated a plate culture of 

staphylococcus, appeared to be inhibiting the growth of the staphylococcus. From this 

observation he isolated the fungal substance penicillin in the form of a crude culture 

“broth” - essentially the discovery of the world’s first antibiotic. However, somewhat 

astonishingly, he then did virtually nothing with his discovery.  

 

It would be left to the brilliant Australian scientist Howard Florey (1898 - 1968) and 

his research team, (most notably Ernst Boris Chain and Norman Heatley) at Oxford 

University, to isolate pure penicillin, demonstrate the miraculous “in-vivo” ability of 

penicillin to kill pathogenic bacteria, demonstrate its safety in vivo, and to then actually 

produce it in large enough quantities to be used as an effective therapeutic agent in 

humans in the early 1940s. Penicillin would be responsible for saving not only many 

civilian lives, but also countless lives of soldiers then fighting in the Second World War, 

lives that in the conflicts of previous ages would most certainly have been lost from 

infectious complications of their wounds and their surgery.      

 

Howard Florey, Alexander Fleming and Ernst Boris Chain shared the 1945 Nobel 

Prize for Physiology or Medicine. 

 

Chemistry 

 

Penicillin is the archetype beta-lactam antibiotic.  

 



Piperacillin, a broad spectrum, semisynthetic penicillin.  

 

The beta-lactam antibiotics are structurally related via their central beta lactam moiety. 

Side chains determine antibacterial, pharmacological and pharmacokinetic properties. 

 

The beta-lactam antibiotics include: 

 

1. Penicillins 

 

2. Cephalosporins 

 

3. Carbapenems  

 

4. Monobactams 

 

Classification 

 

The penicillins are classified into 5 principle groups: 

 

1. Narrow-spectrum penicillins: 

 

These are narrow spectrum antibiotics with cover against gram positive 

bacteria. 
 

 Examples include: 

 

● Phenoxymethyl-penicillin, (Penicillin V). 

 

● Benzyl-penicillin, (penicillin G) 

 

2. Narrow-spectrum penicillins with antistaphylococcal activity: 

 

These are stable to beta-lactamase enzymes produced by some bacteria such as 

staphylococci. 

 

Examples include: 

 

● Dicloxacillin  

 

● Flucloxacillin 

 

3. Moderate-spectrum penicillins: 

 

These have better activity than benzylpenicillin against some Gram-negative 

organisms (e.g. Escherichia coli, Haemophilus influenzae),  

 

They are however inactivated by strains that produce beta-lactamase enzymes. 

 

 Examples include the aminopenicillins: 



 

 ● Amoxycillin  

 

 ● Ampicillin 

 

4. Broad-spectrum penicillins (beta-lactamase inhibitor combinations): 

 

The beta-lactamase enzyme inhibitors clavulanate and tazobactam have little 

inherent antibacterial activity. 

 

They inhibit the enzymes produced by Staphylococcus aureus, Bacteroides 

fragilis and H. influenzae, and also some of the beta-lactamase enzymes produced 

by E. coli and Klebsiella species and so can significantly extend the spectrum of 

activity of penicillin antibiotics when used in combination. 

 

Examples include: 

 

● Amoxycillin and clavulanate 

 

●  Ticarcillin and clavulanate 

 

● Piperacillin and tazobactam 

 

5. Broad-spectrum penicillins with antipseudomonal activity: 

 

These penicillins have extended activity against Pseudomonas aeruginosa, though 

high doses are required.  

 

These drugs are only available in combination with a beta-lactamase enzyme 

inhibitor 

 

Examples include: 

 

● Piperacillin   

 

● Ticarcillin  

 

Preparation 

 

Ampoules:  Piperacillin 4 grams and tazobactam 500 mg (powder for reconstitution). 

 

Mechanism of Action 

 

The penicillins are bactericidal agents.  

 

They interfere with bacterial cell wall peptidoglycan synthesis during the stage of active 

multiplication, thereby leading to cell lysis and death. 

 

Piperacillin is a broad-spectrum penicillin with antipseudomonal activity: 



 

Tazobactam is a beta-lactamase enzyme inhibitor, which when added to piperacillin gives 

extended cover to beta-lactamase producing organisms   

 

Pharmacodynamics 
 

Piperacillin with tazobactam is active against most strains of the following beta-

lactamase producing and non-beta-lactamase producing microorganisms: 

 

● Gram positive bacteria including: 

 

♥ Escherichia coli, Citrobacter species., Klebsiella species. (including K. 

 pneumoniae), Enterobacter sp. (including E. cloacae), Proteus vulgaris, 

 Proteus mirabilis, Serratia species. (including S. marcescens), 

 Pseudomonas aeruginosa and other Pseudomonas species., Neisseria, 

 Neisseria meningitidis, Moraxella catarrhalis, Acinetobacter species., 

 Haemophilus influenza. 

 

● Gram negative bacteria including: 

 

♥ Streptococci (Strep. pneumoniae, Strep. pyogenes, Strep. agalactiae, 

 Strep.  viridans), Enterococci (E. faecalis, E. faecium), Staphylococcus 

 aureus (not methicillin resistant Staph. aureus), Staph. epidermidis 

 (coagulase negative Staphylococci). 

 

● Anaerobic bacteria including: 

 

♥ Bacteroides species including Bacteroides fragilis group, 

 Peptostreptococcus species, Fusobacterium species, Eubacterium group, 

 Clostridia species, Veillonella species. 

 

Pharmacokinetics 

 

Absorption: 

 

● Tazocin is administered intravenously.  

 

Distribution: 

 

● Piperacillin and tazobactam are widely distributed in tissues and body fluids 

 including intestinal mucosa, gall bladder, lung and bile. 

 

● Piperacillin is 21 % bound to plasma proteins. 

 

 Tazobactam is 23% bound to plasma proteins. 

 

● Piperacillin does not penetrate well into the CSF. 

 

 



Metabolism and excretion: 

 

● Piperacillin does not undergo biotransformation in humans.  

 

Piperacillin is rapidly excreted as unchanged drug, with 70 % of the dose 

appearing in the urine and the rest secreted into bile. 

 

Piperacillin is eliminated by the kidney via glomerular filtration and tubular 

secretion. 

 

● Tazobactam is renally excreted and metabolized in the liver 

 

About 20 % is metabolized and 80 % is renally excreted unchanged. 

 

There is a single metabolite which has been found to be microbiologically 

inactive. 

 

Indications 

 

These include: 

 

1. The empiric treatment of potentially serious/ life threatening infections, including: 

 

● Respiratory 

 

● Abdominal 

 

● Urinary tract 

 

● Soft tissue infection 

 

● Septicaemia 

 

● Gynaecological infections. 

 

2. The seriously ill 

 

3. The immunocompromised  

 

 ● Febrile neutropenia cases, in particular. 

 

Note that because of its poor penetration into the CSF, piperacillin should not be used in 

the treatment of meningitis or brain abscess. 

 

Note that, as for all antibiotics, the prevalence of bacterial resistance may vary 

geographically and over time for selected species and local information on resistance 

is also important, particularly when treating severe infections. 

 

 



Contra-indications/precautions 

 

● Known serious allergy/ anaphylaxis to beta-lactam antibiotics. 

 

Pregnancy 

 

Tazocin is classified as a class B1 agent with respect to pregnancy. 

 

Class B1 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 not shown evidence of an increased occurrence of fetal 

damage. 

 

Breast feeding 

 

Tazocin is safe to use in breast feeding. 

  

Adverse Effects 

 

1. Allergic reactions: 

 

● Tazocin, like all the penicillins has a wide therapeutic index, and is very 

 safe, apart from allergic reactions 

 

It is contraindicated in those with a history of severe or immediate allergic 

reaction to the penicillins or beta lactam antibiotics in general.  

 

2. Dermatologic reactions: 

 

● Serious skin reactions, such as Stevens-Johnson syndrome and toxic 

 epidermal necrolysis, have been reported in patients receiving Tazocin 

 

3. Pseudomembranous colitis: 

 

● Pseudomembranous colitis has been reported with nearly all antibacterial 

 agents, including the penicillins, and may range in severity from mild to 

 life-threatening.  

 

Therefore, it is important to consider this diagnosis in patients who present 

with diarrhoea subsequent to the administration of antibacterial agents. 

 

Dosing 

 

Exact dosing and the duration of dosing depends on the condition being treated as well as 

the severity of the condition and illness. 

 

See latest Antibiotic Therapeutic Guidelines for full prescribing details. 

 

http://online.tg.org.au/ip/desktop/index.htm


Usual adult dosing for febrile neutropenia is: 

 

● Tazocin, (4.0 grams piperacillin + 0.5 gram tazobactam) IV, 8 hourly, by 

 slow IV infusion (20 - 30 minutes). 

 

 May be given every 6 hours in the critically unwell.  

 

Child dosage is piperacillin 100 mg/kg and tazobactam 12.5 mg/kg (to a 

maximum of 4.0 grams piperacillin + 0.5 gram tazobactam) IV every eight hours. 
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