
 

 

 

CEPHAZOLIN 

 

Confederate soldiers killed during the Battle of Spotsylvania, Virginia 8-23 May 1864. 

 

Dear Father 

 

This is my last letter to you. I went into battle this morning as courier for General Heth.  

 



I have been struck by a piece of shell and my right shoulder is horribly mangled and I 

know death is inevitable. I am very weak but I write to you because I know you would be 

delighted to read a word from your dying son. I know death is near, that I will die far 

from home and friends of my early youth but I have friends here too who are kind to me. 

My friend Fairfax will write you at my request and give you the particulars of my death. 

My grave will be marked 58 that you may visit it if you desire to do so but  is optionary 

with you whether you let my remains rest here or in Miss. I would like to rest in the 

graveyard with my dear mother and brothers but it’s a matter of minor importance. Let 

us all try to reunite in heaven. I pray my God to forgive my sins and I feel that his 

promises are true that he will forgive me and save me. Give my love to all my friends. My 

strength fails me. My horse and my equipments will be left for you. Again, a long farewell 

to you. May we meet in heaven. 

 

 Your dying son, 

 

 J.R. Montgomery 

 

Letter from Confederate soldier to his father, Spotsylvania County, Va. May 10, 1864.  

 

 

“General Grant is not going to retreat. He will move his army to Spotsylvania. I’m so 

sure of his next move that I have already made arrangements”  

(Robert E. Lee) 

 

He knew what Grant was going to so. He could make himself Grant for long enough to 

figure out what Grant would do in a situation. When they fired five or six generals before 

they got to Grant, and by the time they let McClellan go, Lee said “I’m afraid they’ll 

keep making these changes until they get someone I don’t understand”. They never got 

anyone he didn’t understand, but they finally got Grant….. 

(Shelby Foote, Civil War Historian) 

 

In the first years of the war, battle was bloody but sporadic. From now on, it would be 

waged without a break. From the Wilderness to Cold Harbor, it would not stop for 30 

days. It was, one soldier wrote, “Living night and day within the valley of the shadow of 

death”   

 

“May 8. The dreadful work is beginning again. John L. Miller, my cousin, killed at the 

head of his regiment. The blows now fall so fast on our heads it is bewildering”. 

(Mary Chesnut)  

 

At Spotsylvania the two armies mauled each other for days without gaining ground. It 

was the most relentless exchange of fire in the history warfare up to that time. Some men 

were hit by so many bullets that their bodies fell apart. A Union veteran remembered it 

simply as the “the most terrible day I have ever lived”  

 

“The enemy’s dead were piled upon each other in front of the captured breastworks, in 

some places four layers deep. Below the mass of fast decaying corpses the convulsive 



twitching of limbs showed that there were wounded men still alive. The place was well 

named, the Bloody Angle”    

 

The two armies lost another 20,000 men.  

 

May 12th, Yellow Tavern, Virginia. General JEB Stuart killed”.  

 

When Lee got the news, he said “I can scarcely think of him without weeping” . 

 

David McCullough and Shelby Foote in Ken Burns’, “The Civil War”, 1990. 

 

 

Following Ulysses S. Grant’s defeat at the Battle of the Wilderness, to the great surprise 

of the soldiers of the Army of the Potomac, he did not retreat back to Washington to 

regroup as his four predecessors had done following their defeats at the hands of Robert 

E. Lee. Grant was now commander of the largest army in the world, over half a million 

men in total. His predecessors had also possessed overwhelming superiority of numbers, 

but against Lee’s brilliance, mere numbers were insufficient. But Grant was different. 

The point was succinctly put by President Lincoln’s response to a demand from one of his 

staff that Grant be removed from command following the Battle of Shiloh in 1861, owing 

to the unacceptable numbers of casualties he had sustained, even though Shiloh had been 

a Union victory. Lincoln had remained silent for what seemed a very long time. He then, 

Alexander McClure reported, “gathered himself up in his chair and said in a tone of 

earnestness that I shall never forget: “I can’t spare this man; he fights”. But by 1864 the 

casualties that had been sustained at Shiloh four years earlier now seemed minor in 

comparison to the titanic battles now being fought in the east.   

 

Grant was a fighter indeed. Now for the first time Lee realized he was up against a Union 

Commander every bit as determined, courageous, brilliant and unflinching as himself. 

Grant would simply flank the entrenched Confederate Army and move south and east in 

an attempt to get to Richmond before Lee could. But Lee’s astonishing ability to 

understand his enemy’s mind came to the fore yet again. He anticipated that Grant would 

do this, and he mobilized his army to block Grant’s flanking movement. But to protect 

Richmond Lee would have to stay one step ahead, he moved the Army of North Virginia 

like lightning and reached a small township to the south, named Spotsylvania where he 

dug in and waited. The two armies clashed on May 8th, 1864, and the third most bloody 

battle of the entire Civil War was fought. The Confederate front had a bulging salient, 

known as the “Mule Shoe” and this was where Grant was determined to attack. Wave 

after wave of Union soldiers attacked the fortified Confederate trenches, over 31,000 

causalities would be sustained by both sides. One soldier recorded, “The enemy’s dead 

were piled upon each other in front of the captured breastworks, in some places four 

layers deep. Below the mass of fast decaying corpses the convulsive twitching of limbs 

showed that there were wounded men still alive”. To Unionists, the Mule Shoe had 

become the “Bloody Angle”, the earliest forerunner to the horrific trench warfare of the 

First World War. A Union veteran remembered it simply as the “the most terrible day I 

have ever lived”. The Civil War Nurse, Clara Barton, best summed up what the war had 

become;  “I am holding my breath in awe at the vastness of the shadow that floats like a 



pall over our heads. It is come that man has no longer an individual existence, but is 

counted in thousands and measured in miles”.  

 

And yet these 31,000 were individuals, each represented a shattered life and equally a 

shattered family somewhere North or South, it didn’t matter where, the tragic result was 

exactly the same. To understand the human cost we need only look at a single heart 

rending letter written by a young Confederate soldier, J.R Montgomery, to his father. 

During the Civil War period, virtually any serious bullet or shell wound would eventually 

prove lethal. Up to 15-20% of those listed as “wounded” would inevitably die. 

Montgomery had sustained a massive wound to his left shoulder, the only curative option 

of the time, limb amputation, was not possible in his case. The young man knew he was 

certain to die. Though he mentions the grave number he will be assigned by his friends, 

after the war it was never found.  

 

At Spotsylvania Lee had checked Grant again, and yet again Grant refused to retreat or 

retire to Washington. He would simply flank once more ever further south - this time to a 

place called Cold Harbor - but Lee would be waiting for him again.    

 

Most deaths from mud and metal drenched wounds during the Civil War period were due 

to massive infection, gangrene, septicemia, tetanus or simply pneumonia or 

gastroenteritis contracted from horrific battlefield conditions and the lack of even the 

most basic nursing care, this latter despite the lessons of Florence Nightingale and the 

recent Crimean War. The death rate from battle wounds sustained in war would remain 

staggering until the introduction of antibiotics during the Second World War.           

 

 

Left: Section of trench at the “Bloody Angle”. Right: Civil War nurse, Clara Barton  

 



CEPHAZOLIN 

 

Introduction 

 

Cephazolin (or cefazolin) is a first generation semisynthetic cephalosporin beta lactam 

antibiotic for IV administration.  

 

The cephalosporins are moderate to extended range antibiotics. 

 

They have variable resistance to bacterial beta-lactamases. 

 

The widespread use of cephalosporins across the world has been linked with the 

increasing prevalence of infections caused by multiresistant organisms including: 1 

 

● Methicillin-resistant Staphylococcus aureus (MRSA) 

 

● Vancomycin-resistant enterococci (VRE) 

 

● Other multiresistant Gram-negative organisms 

 

● Clostridium difficile. 

 

History 

 

The cephalosporin antibiotics were first isolated from the fungus Cephalosporium 

acremonium. 

 

They were discovered by Giuseppe Brotzu (1895 - 1976) an Italian pharmacologist (and 

politician) in 1948 in Sardinia. 

 

Chemistry 

 

Cephazolin is a semisynthetic cephalosporin beta lactam antibiotic.  

 

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 cephalosporins can be classified into 5 principle groups or “generations”: 1 

 

1. First Generation: 

 

 Moderate-spectrum cephalosporins  

 

 Principally gram positive activity, but with some limited gram negative activity.  

 

● Cephalothin 

 

● Cephalexin  

 

● Cephazolin. 

 

2. Second Generation 

 

Slightly less gram positive cover than first generation agents, but extended 

activity against gram negatives and anaerobes.   

 

Moderate-spectrum cephalosporins with anti-Haemophilus activity: 

 

● Cefaclor 

 

● Cefuroxime 

 

Moderate-spectrum cephalosporins with anti-anaerobic activity: 

 

 ● Cefoxitin 

 

3. Third Generation 

 

 Reasonable gram positive cover, and further extended activity against gram 

 negative agents.  

 

 Broad-spectrum cephalosporins: 

 

 ● Ceftriaxone 

 

 ● Cefotaxime  

 

4. Fourth Generation 

 

 Good gram positive cover and good gram negative cover 

 

 Broad-spectrum cephalosporins with antipseudomonal activity: 

 



● Cefepime 

 

● Ceftazidime  

 

5. Fifth Generation  

 

 Newer very broad spectrum agents.    

 

 Broad-spectrum cephalosporins with anti-MRSA activity: 

 

● Ceftaroline 

 

 ● Ceftolozane (& Tazobactam) 

 

Preparations 

 

Cephazolin sodium as:  

 

Ampoules:  

 

● 500 mg (as powder for reconstitution). 

 

● 1 gram (as powder for reconstitution). 

 

● 2 gram (as powder for reconstitution). 

 

Mechanism of Action 

 

The cephalosporins are bactericidal agents.  

 

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

multiplication, thereby leading to cell lysis and death. 

 

The cephalosporins have variable resistance to bacterial beta-lactamases. 1 

 

Some organisms (e.g. Serratia, Citrobacter and Enterobacter species) have chromosomal 

resistance in the form of cephalosporinase enzymes, and resistance can develop during 

treatment. 1 

 

Pharmacodynamics 
 

Cephazolin is generally active against the following organisms in vitro:  

 

● Staphylococcus aureus (penicillin sensitive and penicillin resistant) 

 

● Group A beta-haemolytic streptococci and other strains of streptococci (many 

 strains of enterococci are resistant) 

 



● Streptococcus pneumoniae 

 

● Escherichia coli 

 

● Proteus mirabilis 

 

● Klebsiella sp. 

 

● Enterobacter aerogenes 

 

● Haemophilus influenzae.  

 

It is not effective against:  

 

● MRSA strains 

 

● Pseudomonas 

 

Pharmacokinetics 

 

Absorption: 

 

●  Cephazolin is given IV 

 

It can be given IM but this is best avoided as it is painful. IV is the preferred route 

of administration.  

 

Distribution 

 

● Cephazolin readily crosses the human placenta 

 

● Cephazolin can cross the human placenta.  

 

● Cephazolin is excreted into breast milk in low concentrations. 

 

Metabolism and excretion: 

 

● Cephazolin is predominantly excreted in the urine by glomerular filtration and 

 tubular secretion. 

 

● Half-life is around1.8 hours following IV administration and around 2 hours 

 following IM administration.  

 

Indications 

 

Infections due to susceptible / likely susceptible bacterial organisms. 

 

Conditions include: 2 



 

1. Staphylococcal and streptococcal infections in people with mild to moderate 

 penicillin allergy 

 

2. Surgical prophylaxis 

 

3. UTI 

 

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 

 

These include: 

 

1. Contraindicated with a history of severe or immediate allergic reaction to 

 cephazolin.  

 

2. Caution in those with a history of an allergic reactions to other beta lactam 

 antibiotics: 

 

● As cross-reactivity between penicillins, cephalosporins and carbapenems 

 can occur. 

 

3. Caution  in significant renal impairment (Cr Cl  < 20 mL/minute). 

 

● As a class the cephalosporins can occasionally cause neurotoxicity in 

 patients with significant renal impairment; usually when administered 

 too rapidly IV and in high doses 

 

Neurotoxicity may manifest as confusion, seizures, encephalopathy.  

 

Pregnancy 

 

Cephazolin is a category B1 drug with respect to pregnancy. 

 

Category 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. 

 

Maternal use of cefazolin has not been associated with an increased risk of birth defects 

or adverse pregnancy outcomes. 

 

Cefazolin is safe to use during pregnancy.  

 



 

Breast feeding 

 

Small amounts of cefazolin are excreted into the breast milk but these amounts are 

unlikely to pose harm in the breastfed infant. 

 

Cefazolin is safe to use at the recommended doses during breastfeeding.  

 

However, observe the breastfed infant for potential adverse effects such as diarrhoea, 

vomiting, skin rash or thrush as infant gut flora may be impacted. 

 

Adverse Effects 

 

All the beta lactams including the cephalosporins have a wide therapeutic index and are 

not associated with significant adverse effects, apart from hypersensitivity reactions.. 

 

Adverse reactions include: 

 

1. GIT upset, (as with most antibiotics). 

 

2. Allergic reactions: 

 

 ● Including serious and fatal anaphylactic reactions. 

 

Anaphylaxis is more frequent following parenteral therapy, but it has 

also occurred in patients on oral therapy 

 

3. Dermatological: 

 

 ● Occasionally severe reactions such as Stevens-Johnson syndrome. 

 

4. Pseudomembranous colitis: 

 

● Pseudomembranous colitis has been reported with nearly all antibacterial 

 agents, including the cephalosporins, 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 doing and the duration of dosing depends on the condition being treated as well as 

the severity of the condition and illness. 

 

In general terms: 2 

 

Adult: 



 

● Cephazolin IV 1 - 2 grams  every 6 - 8 hours.  

 

● Usual maximum 6 grams daily (up to 12 grams  daily has been used). 

 

Child: 

 

● Cephazolin IV 10 - 15 mg/kg every 8 hours or 6.25 - 12.5 mg/kg every 6 hours.  

 

● For severe infections use 33 mg/kg every 8 hours or 25 mg/kg every 6 hours 

 (maximum 6 grams daily). 
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