
 

 

 

 

GANCICLOVIR 

 

RE (Relief éponge) 19, International Klein blue, natural sponges and pebbles on board  

Yves Klein, 1958 



 

The French 20th century, colour field painter, Yves Klein, considered the colour blue, or 

rather his blue, International Klein Blue (or IKB, which he patented in 1957), as the 

unifying colour of the Universe. Blue was the sky, it was the sea, the two blending almost 

imperceptibly at the distant horizon to become the whole Universe beyond the land, an 

epiphany he had had one day whilst lying on a hot summer beach under a cloudless sky. 

Blue became his obsession. He reduced his paintings, sculptures, readymades, and even 

his performance Art models, down to their primal blue essence. In his eyes blue was the 

original Platonic archetype, it was the deep homology that linked all things in the 

Universe.  

 

In his Rélief éponge bleu series of the late 1950s and early 1960s he took sea sponges 

and small rocks and arranged them onto boards soaking the whole in a rich glaze of 

International Klein Blue. The affect is arresting, it is as though we observe from a glass 

bottom boat the depths of some ancient Precambrian ocean floor, scattered with the first 

undifferentiated amorphous life forms to have evolved on the planet. For Klein the whole 

Universe was a work of Art. At the dawn of the Space Age, he was quick to note that seen 

from space the Earth appears mostly as blue. In 1961, he wrote, “I have chosen as my 

ally the palpable space of the entire, boundless Universe”. With his sea sponges he was 

also including deep time as well as deep space, in his oeuvre. It was like “finding the 

master key” of the Universe, he exclaimed!                       

 

The deepest homology of life on earth lies within a very ancient genetic code - the purine 

bases adenine and guanine and the pyrimidine bases thymine, cytosine, and uracil. The 

viruses represent one of the simplest known forms of life on Earth, about the only thing in 

common they have with more highly evolved life forms is the primal molecules of life’s 

genetic code itself. Once life became more complex than single strands of RNA, it 

immediately became prey to attack or modification from its predecessor viruses. Right 

from the outset defences against viral attack had to be evolved by any more complex 

form. The sponge, one of the earliest multicellular organisms, developed just such a 

defence. These simple yet remarkable organisms evolved an ability to synthesize a variety 

of unusual nucleotide analogues that acted as false substrates for viral biochemistry that 

resulted in their destruction. Yves Klein’s message to posterity was that there is a 

universal homology that unites all life as we know it, a homology that Plato once 

explained in terms of primal archetypes from which all subsequent nature was derived.  

 

The development of antiviral agents was a very much more difficult task than the 

development of antibacterial agents, due to the virus’ extreme closeness to life’s most 

basic archetypes. Any attack on a virus, necessarily meant a simultaneous attack on the 

higher organism itself, there seemed no possible solution to this “catch-22”. But in the 

unimaginably remotest Precambrian past, the sponge found an ingenious solution that 

helped ensured its tenure as of one of the longest lived life forms we know of. It was from 

one of creation’s most humble forms, we developed the first antiviral therapeutic agents.  

 

 

 

 

 



GANCICLOVIR 

 

Tectitethya crypta, Bahamas (Photograph Sven Zea) 

 

“…I will argue that every scrap of biological diversity is priceless, to be learned and 

cherished, and never to be surrendered without a struggle….We should preserve every 

scrap ….while we learn to use it and come to understand what it means to humanity”.  

 

Edward O Wilson. 

 

Introduction 

 

Ganciclovir is a purine (guanine) nucleoside synthetic analogue antiviral agent which 

is active against herpes viruses in general, but is particularly active against CMV. 

 

It must be administered intravenously.   

 



It is indicated in the prevention and treatment of serious infection caused by the CMV 

virus.   

 

History 

 

Acyclovir was the first major anti-viral drug. Its development, in the mid 1970s, was 

based largely on the brilliant work of Gertrude B. Elion who was an American 

biochemist and pharmacologist. Her work stemmed from the earlier studies of others on 

an obscure large shallow water Caribbean sponge, Tectitethya crypta (formerly known as 

Cryptotheca crypta).  

 

Lacking an immune system, as we know it, sponges evolved an ability to synthesize a 

variety of unusual compounds for protection against viral infection. C-nucleosides 

isolated from the Caribbean Cryptotethya crypta, were the basis for the synthesis of a 

range of anti-viral agents which included the first anti-retroviral drug zidovudine (AZT) 

and the first anti- herpes agent acyclovir.  

 

Gertrude B. Elion was jointly awarded the 1988 Nobel Prize in Medicine, with Sir James 

W. Black and George H. Hitchings for her work which directly led to the development of 

the first anti-viral drugs. 

 

Ganciclovir was introduced into clinical practice in 1994. 

 

Chemistry 

 

Two of the five bases in nucleic acids, are purine derivatives, adenine and guanine. 

 

Three of the five bases in nucleic acids are pyrimidine derivatives: cytosine, thymine, 

and uracil. 

 

Ganciclovir is a synthetic nucleoside analogue of 2-deoxyguanosine 

 

Classification 

  

The guanine analogue antiviral agents include: 

 

1. Acyclovir 

 

2. Famciclovir: 

 

 ● Famciclovir is converted in vivo to the active penciclovir. 

 

3. Ganciclovir 

 

4. Valaciclovir: 

 

 ● Valaciclovir is converted in the liver to acyclovir 



 

5. Valganciclovir: 

 

 ● Valganciclovir is converted to ganciclovir in the intestinal wall and liver 

 

Preparations 

 

Ganciclovir sodium as: 

 

Ampoules: 

 

● 500 mg (as powder for reconstitution)  

 

Intravitreal implants: 

 

● These formulations are not marketed in Australia but may be available through 

 the Special Access Scheme. 

 

Mechanism of Action 

 

Following phosphorylation by viral and cellular enzymes, guanine analogues inhibit viral 

DNA polymerase and DNA synthesis. 

 

Ganciclovir needs to be phosphorylated to the active compound, ganciclovir triphosphate, 

in order to become active against the virus.  

 

Ganciclovir triphosphate acts as an inhibitor of, and substrate for, the herpes specified 

DNA polymerase, preventing further viral DNA synthesis. 

 

Pharmacodynamics 
 

Ganciclovir has activity against herpes viruses including:  

 

1. Cytomegalovirus 

 

2. Herpes simplex virus 1 and 2  

 

3. Herpesvirus type 6, 7 and 8  

 

4. Varicella zoster virus (VZV)  

 

5. Epstein-Barr virus (EBV) 

 

Cross-resistance may occur between guanine analogues agents due to their similar 

mechanisms of action and activation pathways. 

 

 

 



Pharmacokinetics 

 

Absorption: 

 

● Ganciclovir is administered intravenously by slow infusion.  

 

Intramuscular or subcutaneous injection is contraindicated as these routes of 

administration may result in severe tissue irritation due to the high pH (11) of 

ganciclovir solutions. 

  

 Oral bioavailability is just 2.6 - 7.2% 

 

Distribution 

 

● For IV ganciclovir, the volume of distribution varies with bodyweight. The 

 approximate range for values for the steady state volume of distribution is 0.54 - 

 0.87 L/kg. 

 

● Plasma protein binding of ganciclovir is negligible at just 1-2 %.  

 

Therefore, drug interactions involving protein binding site displacement are not 

expected. 

 

● Ganciclovir can cross the human placenta 

 

● It is unknown if ganciclovir is excreted into human breast milk 

 

Metabolism and excretion: 

 

●  Ganciclovir is excreted unchanged by the kidneys, via both glomerular filtration 

 and active tubular secretion.  

 

● Clearance of ganciclovir is progressively reduced with increasing degrees of renal 

 impairment. 

 

Indications 

 

In general terms, indications for the guanine analogue drugs are: 

 

1. Treatment and prevention of herpes simplex infections (aciclovir, famciclovir, 

 valaciclovir) 

 

2. Shingles (aciclovir, famciclovir, valaciclovir) 

 

3. Treatment and prevention of CMV disease (ganciclovir, valganciclovir) 

 

Specific CMV related indications include: 

 



1. Sight-threatening CMV retinitis in severely immunocompromised patients. 

 

2. CMV pneumonitis in bone marrow transplant recipients. 

 

3. Prevention of CMV disease in bone marrow and solid organ transplant recipients 

 

4. Acute CMV colitis in HIV/AIDS patients.  

 

5. CMV pneumonitis in immunosuppressed patients 

 

Note that, as for all antivirals, the prevalence of viral 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. Allergy to ganciclovir (or valganciclovir, its orally active precursor).  

 

2. Patients with bone marrow suppression: 2 

 

Patients with bone marrow suppression may be more susceptible to the 

myelosuppressive effects of ganciclovir; dosage adjustment and/or blood 

examination each week (or more frequently) may be required.  

 

Avoid use, particularly if: 

 

● Neutrophil count is < 0.5 x 109 cells/L  

 

● Platelet count is < 25 x 109/L  

 

● Haemoglobin is < 80 g/L. 

 

3. Contraception: 2 

 

● Women should use effective contraception while taking ganciclovir. 

 

● Manufacturer recommends that men use barrier contraception during, and 

 for at least 90 days after, treatment with ganciclovir. 

 

4. Drug Interactions: 

 

● Concurrent treatment with imipenem - cilastatin may increase the risk of 

 seizures - this combination should be avoided.  

 

5. Renal impairment: 

 



 ● Dosage adjustment is required if the CrCl is < 70 mL/minute. 

 

6. Pregnancy - contraindicated (see below) 

 

7. Breast feeding - contraindicated (see below) 

 

Pregnancy 

 

Ganciclovir is a category D drug with respect to pregnancy.  

 

Category D drugs are those drugs which have caused, are suspected to have caused or 

may be expected to cause an increased incidence of human fetal malformations or 

irreversible damage. These drugs may also have adverse pharmacological effects. 

Specialised texts should be consulted for further details. 

  

Ganciclovir, is teratogenic and embryotoxic in animals. 2 

 

Case reports of ganciclovir use during pregnancy have not described congenital 

malformations or adverse pregnancy outcomes.  

 

However, ganciclovir should only be considered during pregnancy if it is the medicine of 

choice. Consultation with an Infectious Diseases specialist or Clinical Microbiologist for 

further advice is recommended.  

 

In addition, follow-up and monitoring of both maternal and fetal wellbeing by a 

multidisciplinary team is also recommended. 

 

The manufacturer recommends women receiving ganciclovir treatment should use 

effective contraception during, and for 30 days after stopping therapy. 

 

Breast feeding 

 

Published reports describing the use of ganciclovir during breastfeeding have not been 

located.  

 

Due to potential serious adverse effects in the breastfed infant, consider an alternative 

medicine or avoid breastfeeding while undergoing ganciclovir treatment. 

 

Adverse Effects 

 

The principal adverse effects of ganciclovir include: 

 

1. GIT upset: 

 

 ● Nausea, vomiting, diarrhoea, abdominal pain. 

 

2. Blood dyscracias: 

 



 Reactions are generally dose dependant. 

 

 They can be severe and may include: 

 

● Anaemia 

 

● Neutropenia 

 

● Thrombocytopenia 

 

Ganciclovir should, therefore, be used with caution in patients with pre-existing 

cytopenias, or who have received or are receiving myelosuppressive drugs or 

radiation therapies.  

 

Cell counts usually begin to recover within 3 -7 days of cessation of treatment.  

 

3. Neurological effects:  

 

 ● Sedation, ataxia, confusion, convulsions.   

 

4. Extravasation may lead to phlebitis and tissue irritation  

 

Dosing 

 

Ganciclovir is considered to be potentially carcinogenic; and so must be prepared by 

experienced pharmacists using hazardous drug precautions. 

 

Ganciclovir is diluted in a volume of 100 mL and administered intravenously by slow 

infusion over a period of 1 hour.  

 

Larger than recommended doses, or more rapid infusions, may result in increased 

toxicity. Recommended dosage regimens should be strictly adhered to. 

 

Exact dosing and duration of dosing must be individualized and guided by 

specialists experienced in the treatment of CMV infections. 

 

In general terms, usual dosing is as follows: 2 

 

CMV retinitis 

 

Adult, child  > 1 month, induction: 

 

● IV 5 mg/kg every 12 hours for 14 - 21 days. 

 

Adult, child  > 1 month, maintenance: 

 

● IV 6 mg/kg once daily for 5 days each week; or 10 mg/kg once daily 3 times each 

 week; or 5 mg/kg once daily every day. 



 

Prevention of CMV disease after transplant: 

 

Adult, child  > 1 month, induction: 

 

● IV 5 mg/kg every 12 hours for 7 - 14 days. 

 

Adult, child >1 month, maintenance: 

 

● IV 5 mg/kg once daily every day or 6 mg/kg once daily for 5 days each week for 

 up to 100 - 120 days or longer. 

 

CMV pneumonitis: 

 

Adult, child  > 1 month: 

 

● IV 5 mg/kg every 12 hours for 14 - 21 days. 

 

CMV colitis in HIV/AIDS: 

 

Adult, child  > 1 month: 

 

● IV 5 mg/kg every 12 hours for 21 - 42 days or until resolved. 

 

Monitoring: 

 

Measure complete blood count 2 or 3 times each week at induction, then each week 

during maintenance treatment 

 

Monitor electrolytes and renal function 2 or 3 times each week 

 

Measure liver enzymes before starting treatment, then each month 
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