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Byzantine Gold aureus, Obverse showing Christ nimbate, crowning Romanus IV and 

Eudocia, Histamenon Nomisma (30mm, 4.35 gm). Constantinople mint, c. 1068 - 1071 

A.D, (Author’s collection). 

 

“Outside the camp all were in flight, shouting incoherently and riding about in disorder, 

no one could say what was happening. Some maintained that the Emperor was still 



fighting with what was left of his army, and that the barbarians had been put to flight. 

Others claimed that he had been killed or captured. Everyone had something different to 

report... 

 

It was like an earthquake; the shouting, the sweat, the swift rushes of fear, the clouds of 

dust, and not least the hordes of Turks, riding all around us. Depending on his speed, 

resolution and strength, each man sought safety in flight. The enemy followed in pursuit, 

killing some, capturing others and trampling yet others under their horses' hooves. It was 

a tragic sight, beyond any morning or lamenting. What indeed could be more pitiable 

than to see the entire Imperial Army in flight, defeated and pursued by cruel and inhuman 

barbarians, the Emperor defenceless and surrounded by more of the same; the imperial 

tents, symbols of military might and sovereignty, taken over by men of such a kind; the 

whole Roman state overturned - and knowing that the empire itself was on the verge of 

collapse?” 

 

Michael Attaleiates, “The Histories” c. 1079 A.D  

 

The battle of Manzikert in 1071 A.D is unimpeachably one of the decisive battles in 

history. It was the greatest disaster suffered by the Byzantine Empire in the eight 

centuries of its existence. It tore the heart out of the its Anatolian homelands and paved 

the way for rise of the Turks, the Ottoman empire, and ultimately the modern state of 

Turkey. Until this time the Byzantine empire, though wracked with internecine civil wars 

and discontent remained a strong state, but following the disaster of Manzikert, it would 

never fully regain its former power and prestige. Manzikert ushered in a long but steady 

decline for the Byzantine Empire, until its final destruction at the hands, not of the 

Turkish infidel, but rather astonishingly, those of its fellow Christians, in the form of the 

infamous Fourth Crusade. Had Byzantium remained a strong state into the early 

Thirteenth century, it may well have weathered the Fourth Crusade and perhaps survived 

even longer than it did - perhaps even evolving into a to modern state. 

 

History records that the unfortunate emperor who lost the battle of Manzikert to the 

Seljuk Turks led by the Sultan Alp Arslan was Romanus IV Diogenes, and the Greek 

chroniclers are unrelenting in their scathing condemnation of him for the loss of over 

half of the empire in a single battle. All the Anatolian provinces (modern day Turkey) 

were lost to the empire, and only the Bosphorus and the impregnable walls of the city of 

Constantine saved the rest. This judgement of Romanus however is very harsh, as was his 

cruel fate. The magisterial John Julius Norwich, in his monumental history of the 

Byzantine Empire, makes a convincing case that the defeat at Manzikert, was largely 

outside of his control. The Sultan Alp Arslan, in 1070, in fact had no aspirations against 

the empire at all - his main desire at the time being the destruction of the Arabic Fatimid 

Caliphate of Egypt. But in this pursuit he was distracted by a dispute with the Byzantines 

over hegemony over Armenia. He took the small Byzantine garrison town of Manzikert in 

preparation for an invasion of Armenia. Romanus’ response was to gather the largest 

and most impressive army Byzantium had seen since the days of the great Basil II. Right 

from the start however his efforts were doomed due to internal Byzantine intrigue and the 

incompetence of his immediate predecessor Constantine X Ducas, who Norwich labelled 

as possibly the most disastrous emperor in all of Byzantium’s long history, Constantine 

was an aesthete and intellectual who spent the eight years of his reign in learned 



philosophical discussions and drafting interminable dissertations on the finer points of 

law, all the while utterly neglecting the army and the empire’s defences against the 

obvious coming threat of the Seljuk Turks. Romanus had inherited a rundown army in a 

deplorable state of ill repair and alarmingly low morale. 

 

Nevertheless Romanus himself was a strong leader of men and had been a respected 

general of the army. On Constantine Ducas’ death his widow Eudcocia married him as 

she considered him a leader strong enough to defend the empire against the coming 

Turkish threat. Romanus consequently became the new emperor, instead of Michael 

Ducas, the son of Constantine and Eudocia. This created enormous resentment amoung 

the powerful Ducas family, who intrigued to overthrow Eudocia and her outsider 

husband. Romanus gathered an immense army of around 80,000 troops and marched to 

Manzikert, where he made a fateful decision. He split his army in two, charging one of 

his generals, a certain Joseph Tarchaniotes, to take the nearby Seljuk held fortress of 

Khelat. Romanus had no trouble taking Manzikert, but what happed at Khelat is 

frustratingly unclear. Later Muslim historians claim that Tarchaniotes was defeated in a 

pitched battle - however there is no mention of any battle at all in Greek sources. 

Norwich provides the intriguing argument that Tarchaniotes, rather than taking Khelat, 

merely returned to Constantinople. He was the accomplice of the Ducas family, and at a 

stroke Romanus lost half of his army, the Ducas hoping that Romanus would be defeated 

allowing them to get rid of Eudcocia and restore the Ducas family to power.  

 

Alp Arslan offered a truce with Romanus - divide Armenia between us and leave me to 

attack the Fatimids. Romanus refused and a pitched battle became inevitable. Romanus 

was a good leader, but not a brilliant soldier. Alp Arslan kept retreating while Romanus 

advanced - all the while outflanking him with a double pincer movement on each side - a 

tactic somewhat similar to that used by Hannibal against Rome. Eventually Romanus 

realized he had been manoeuvred into a trap, and would very soon be surrounded. At this 

critical juncture a number of his mercenary units fled including, understandably, some 

Armenian units, whose homeland had been overtaken by the Byzantines. The years of 

neglect of the army by Constantine Ducas now told, as the mercenary units he had 

packed the army with were proving totally unreliable. Even at this stage however all was 

not lost as the Byzantine rearguard could have come up to save the situation. However, 

quite astonishingly it was led by another of the Ducas clan, Andronicus, who promptly 

spread the word that the Emperor was defeated, and then fled from the battle field. From 

this point panic set in amoung the army and the Turks managed  to completely surround 

the Byzantines. The Eleventh century historian, John Scylitzes, tells the sad story of what 

followed: 

 

“Here one could see a dreadful sight: those celebrated Roman regiments who had 

brought both East and West under their sway, consisting now of only a handful of men - 

and men moreover, bowed down with poverty and ill-health, no longer even fully armed. 

Instead of swords and other weapons they held, as the Bible has it, only pikes and 

scythes...Yet because it was so long since any emperor had fought here they lacked war 

horses and equipment of every kind. And since they were considered weak and cowardly 

and of no serious use they had received no subsistence money, nor their customary 

allowance to buy grain. Their very standards rang dully when struck, and looked dirty 

and as if blackened by smoke, and there were few to care for them. All this caused great 



sadness in the hearts of those who saw them, when they thought upon the condition from 

which the Roman armies had come, and that to which they had fallen”. 

 

Romanus himself was captured alive and brought before Alp Arslan, who treated him 

with chivalric respect characteristic of the Islamic armies of the day and in prescience to 

the great Saladin of a century later. He struck a deal with Romanus to pay tribute and let 

him go back to Constantinople, but once there he discovered that the Ducas had already 

taken control of the throne and had placed Michael on it as Michael VII Ducas. Romanus 

was captured and brutally executed.  

 

John Scylitzes recorded:   

 

“....Although they (the archbishops) wished to help him they were weak and impotent 

when cruel and harsh men took him and piteously, mercilessly, put out his eyes. Carried 

forth on a cheap beast of burden like a decaying corpse, his eyes gouged out and his face 

and head alive with worms, he lived on a few days in great pain with a foul stench all 

about him until he gave up the ghost, being buried on the island by his wife, the Empress 

Eudocia, leaving memories of trials and misfortunes too terrible to be told....”       

 

Even at this point Anatolia could have been saved. Alp Arslan was content with tribute 

not conquest over Byzantium but the Ducas refused to pay what Romanus had promised, 

which gave the Turks the excuse to move en masse into the lands of Anatolia, two years 

later. Anatolia was lost to the empire forever. History has judged Romanus very harshly, 

but perhaps the fairest summary of the truth of things comes from Norwich... 

 

“....The battle through which it had suffered that loss had been directed against an 

unwilling enemy; it need never have been fought and could easily have been won. Even 

after defeat, its long term consequences might have been avoided by judicious diplomacy. 

But those in power in Constantinople, led by Cesar John Ducas, and inspired by the 

odious Michael Psellus, systematically refused to take the steps that were so obviously 

necessary. Blinkered by their own smug intellectualism and obsessive personal ambition, 

they made every mistake, threw away every opportunity offered to them. In doing so they 

martyred a courageous and upright man who, though no genius, was worth more than all 

of them put together and could have, with their loyalty and support, saved the situation; 

but they dealt the Byzantine Empire a blow from which it would never recover”. 

 

Romanus IV was defeated not by the Seljuk Turks, but by the enemy within. It was the 

Byzantines own sickening infighting and intrigues in combination with the utter 

incompetence of Romanus’ predecessor the Ducas emperor Constantine X, who by 

neglect of the army and reliance on unreliable mercenaries ensured ultimate defeat. 

 

When faced with the formidable enemy of cardiac failure and cardiogenic shock we look 

to our armamentarium of inotropic agents. One such agent is milrinone, however we 

learn from the battle of Manzikert to be ever mindful of the “enemy within” - though a 

useful inotropic agent it may treacherously betray us in form of significant hypotension! 

Fortunately however, unlike Romanus IV Diogenes, we do have at least one loyal ally – 

noradrenaline!      

 



MILRINONE 

 

Introduction 

 

Milrinone is a member of a new class of bipyridine inotropic and vasodilator agents.  

 

They have phosphodiesterase 3 inhibiting activity, an action which is distinct from the 

digitalis glycosides or the catecholamines. 

 

Milrinone is used as a short term (48 hours) infusion for patients with severe heart 

failure/ cardiogenic shock, refractory to other measures. 
 

Milrinone can be used in conjunction with other inotropes e.g. noradrenaline, adrenaline.  

 

Hypotension due to peripheral vasodilation is common and is generally treated with 

concurrent low dose noradrenaline infusion.  

 

Chemistry 

 

Milrinone is a member of a new class of bipyridine, inotropic and vasodilator agents. 

 

Classification 

 

As milrinone has a dual action of positive inotropy and peripheral vasodilation, it has 

been characterized in some literature as an “inodilator” agent.  

 

Preparation 

 

Milrinone lactate as:  

 

Ampoules:   

 

● Milrinone 10 mg in 10 ml vial (i.e 1mg/ml). 

  

Mechanism of Action 

 

Milrinone is a phosphodiesterase III enzyme inhibitor that inhibits the breakdown 

metabolism of cyclic AMP in cardiac and vascular muscle tissue. 

 

Cyclic - AMP is an important intracellular second messenger which is involved in many 

important biological processes.  

 

Cyclic - AMP is derived from adenosine triphosphate (ATP) and used for intracellular 

signal transduction in many different organisms; convey the cAMP-dependent pathways. 

 

 

 

 



The metabolism of cyclic - AMP is as follows: 

 

          Adenyl cyclase                 Phosphodiesterase 

 

ATP                            Cyclic – AMP                   Adenosine monophosphate (AMP) 

  

 

Catecholamines stimulate adrenergic receptors which in turn leads to a cascade of events 

that raises the intracellular levels of Cyclic – AMP which in turn promotes a further 

cascade of events which result in positive chronotropy and inotropy. 

 

Milrinone, by inhibiting phosphodiesterase, results in elevated levels of intracellular 

Cyclic – AMP hence promoting positive chronotropy and inotropy.                            

 

Milrinone is not a direct beta-adrenergic agonist, and unlike digitalis glycosides, it does 

not inhibit Na+/K+ ATPase activity. 

 

Pharmacodynamics 
 

Therapeutic actions include:  

 

1. Positive inotropy with increased stroke volume and cardiac output. 

 

2. Improves diastolic function. 

 

3. Vasodilator of the: 

 

● Systemic arterial system, (with consequent reduction in systemic vascular 

 resistance). 

 

 And 

 

● Pulmonary arterial system, (with consequent reduction in pulmonary 

 capillary wedge pressures). 

 

Additionally there is: 

 

4. Minimal chronotropic activity; less tachyarrhythmias than with conventional beta 

 agonists. 

 

5. Minimal increase in  myocardial oxygen consumption. 

 

Onset of action IV is around 5 - 15 minutes.  

 

Action ceases around  8 hours post termination of infusion 

 

Milrinone is effective in patients receiving beta blockers or those with down regulation of 

cardiac adrenoreceptors (e.g. chronic cardiac failure) 



 

Pharmacokinetics 

 

Absorption: 

 

● Milrinone is given as an IV infusion.  

 

Distribution: 

 

●  Following a standard loading dose milrinone has a volume of distribution of 0.38 

L/kg. 

 

● Milrinone is approximately 70% bound to human plasma protein. 

 

● It is unknown if milrinone crosses the human placenta.  

 

● It is unknown if milrinone is excreted into human breast milk.   

 

Metabolism and excretion: 

 

● Milrinone is predominately excreted unchanged in the urine (about 85%) 

 

 ♥ Active tubular secretion is a major elimination pathway for milrinone  

 

♥ Elimination in normal subjects via the urine is rapid, with approximately 

 60% recovered within the first two hours following dosing and 

 approximately 90% recovered within the first eight hours following 

 dosing. 

 

● About 15 % is metabolized in the liver. 

 

● The elimination half-life is about 1 hour but this is prolonged in patients with 

severe heart failure (around 2.5 hours) and with renal failure (up to 4 hours). 
 

Indications 

 

These include: 

 

1. Short term (48 hours) infusions for patients with severe heart failure/ 

 cardiogenic shock, refractory to other measures. 

 

2. Low cardiac output states, e.g. after cardiac surgery, particularly when associated 

 with pulmonary hypertension. 

 

Contra-indications/precautions 

 

Principally these include: 

 



1. Renal Impairment: 

 

 ● Reduced dosing is required in severe renal impairment  

 

Renal impairment significantly increases the terminal elimination half-life 

of milrinone.  

 

Patients with renal impairment on milrinone infusions may develop 

progressive vasodilation leading to escalating noradrenaline requirements.  

 

If noradrenaline requirement is increasing consider whether it is 

appropriate to cease milrinone. 

 

2. Ventricular outflow tract obstruction:  

 

Like other inotropic agents, milrinone may aggravate outflow tract obstruction in 

conditions such as: 

 

● Severe obstructive aortic valvular disease 

 

● Severe obstructive pulmonary valvular disease  

 

● Hypertrophic subaortic stenosis.  

 

Pregnancy 

 

Milrinone is classified as a Class B3 drug with respect to pregnancy.  

 

Class 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 following the use of milrinone during pregnancy. 

Animal studies have shown no teratogenic effects. 

 

Transplacental passage has been demonstrated in pregnant baboons, but human studies 

are currently not available. 

 

Milrinone should only be used in pregnant women if it is the medicine of choice. 

 

Breast feeding 

 

Caution, insufficient data. 

 

Published information describing the use of milrinone during breastfeeding has not been 

located. 



 

If milrinone is the treatment of choice, observe the breastfed infant for potential adverse 

effects such as irritability and poor feeding.   

 

Adverse Effects 

 

1. Cardiac: 

 

 Tachyarrhythmias: 

 

● Supraventricular tachycardia 

 

●  Ventricular ectopy/ VT 

 

● There is slight enhancement of atrioventricular node conduction. 

 

  ♥ So may quicken the rate in AF/Atrial flutter 

 

2. Hypotension: 

 

● Hypotension due to peripheral vasodilation is common and is generally 

 treated with concurrent low dose noradrenaline.  

 

● Hypotension may be prolonged especially in patients with renal 

 dysfunction 

 

3. Hypokalaemia: 

 

● Uncommon, indeed the relationship is uncertain and may merely reflect 

 improved cardiac output resulting in increased renal perfusion and 

 consequent increased potassium excretion. 

 

4. Allergic reactions 

 

Dosing 

 

Continuous cardiac monitoring is essential.  

 

Haemodynamic monitoring e.g. with PICCO, Vigileo or a pulmonary artery 

catheter, is also recommended.  
 

IV Infusions: 1 

 

Note that hypotension due to peripheral vasodilation is common and is generally 

treated with concurrent low dose noradrenaline infusion.  
 

Infusions may also require reduction in dose or temporary discontinuation if 

hypotension persists. 



 

For Adults: 

 

● Loading dose: 

 

A loading dose is recommended in some literature at 50 micrograms/kg IV 

slowly over 10 minutes 1 

 

Although in practice a loading is not usually necessary and may cause 

significant hypotension 

 

● Infusion: 
 

Infusion rates are generally in the range of 0.375 micrograms /kg/min to 0.75 

micrograms/kg/minute, adjusting according to clinical and haemodynamic 

response, up to a maximum of 1.13 mg/kg daily. 

 

Lower infusion rates are used for those with impaired renal function.  
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