By Eamonn Brady (MPSI)
Kidney transplant medication advice

Our kidneys are situated at the lower back behind the stomach, one is situated each side of the spinal cord. The lower ribs act as a cage for the kidneys preventing injury. Each kidney is approximately the size of your fist. The kidneys' main roles are:
· Filter waste products and excess water from the blood
· Produce hormones to regulate blood pressure and red blood cell production
· Maintain balance of water, salts and acid  

Kidney Failure
Kidney failure is usually caused by a condition that prevents them functioning normally including the likes of diabetes mellitus, high blood pressure, polycystic kidney disease and glomerulonephritis. Injury and birth defects can also cause kidney failure. Damage to the kidneys from a condition like diabetes can take years before the effects of kidney failure start to be noticed. A sudden loss of kidney function is rarer but can occur due to some conditions. Kidney failure causes problems like a build-up of waste products and fluids and you end up developing side effects like tiredness and fatigue, oedema (swelling) in your ankles and face, nausea and a poor appetite.

Benefits of Kidney Transplantation
Kidney transplants are not a cure but they allow you maintain a normal standard of living. A successful kidney transplant should mean you no longer need dialysis. Energy levels increase as the new kidneys starts producing red blood cells. Fluid and diet restrictions should end.

When you contact your transplant team
· Your temperature is 38.3oC or higher. Do not take temperature reducing medication such as paracetamol until speaking to a member of your transplant team. Taking the likes of paracetamol to reduce your temperature means the transplant team cannot determine the level of temperature increase thus making possible rejection diagnosis more difficult
· Weight increases by 2 to 3 lbs in one day or 5 to 7 pounds over 3 to 5 days
· Urine output halves within a 24 hour period (i.e. 2000ml then 1000ml 24 hours later)
· Changes to urine pattern (ie) pain or bleeding while urinating
· Pain, swelling, tenderness or drainage in the area of the new kidney
· Nausea, vomiting or diarrhoea
· Cold or flu like symptoms (eg) sore throat, fever, chills etc (can be a sign of reaction to anti-transplant medication) 
· Blood pressure is outside your regular readings, or below 90/60 or greater than 170/110

Dental procedures
Let your dentist know you have had a kidney transplant. It is recommended to take an antibiotic before any dental work including cleaning. Experts advise Amoxicillin (2 grams) one hour before dental procedure. If allergic to penicillin, Clindamycin (Dalacin C®) 600 mg one hour before the procedure may be used instead. 

Medication to avoid
Some medications interfere with the immunosuppressive medications. They can include cold, allergy, cough syrup or antibiotics. Antibiotics to avoid include clarithromycin (Klacid®), erythromycin and azithromycin (Zithromax®). Other drugs to avoid include the antifungal fluconazole (Diflucan®) and the heart rhythm drug diltiazem (Dilzem®).

AVOID grapefruit or grapefruit juice when prescribed Neoral®, Prograf® or Rapamune®, as it changes the metabolism of these medications. Avoid Magnesium Oxide or antacids such as calcium carbonate, Rennies®, Maalox® or Gaviscon® within 2 hours of taking your medications as they may reduce absorption of some drugs such as immunosuppresants and antibiotics.

Herbal preparations and supplements
There are very few scientific studies indicate whether herbs are effective, safe, or interfere with prescribed medications. Herbs can cause serious interactions and kidney problems for patients with renal failure and those taking medications after a transplant. 

Possible issues with herbs:
· Interactions between herbs and medications including reducing the effectiveness of transplant rejection medication.
· Herbs may not be pure because of unregulated manufacture procedures. Herbs come from plants that may cause bacterial, fungal, or parasitic infections. There have been reports of herbs containing pesticides and metals including lead and mercury.
· Some herbs are toxic effects to the liver, kidneys, and heart, especially when taken with other medication including changes in blood pressure, blood sugar and potassium levels leading to risk of bleeding and transplant rejection.
· Dosages can vary from pill to pill, manufacturer to manufacturer or from what is stated on the label.

To be safe, transplant patients should avoid herbal preparations. I speak about what Over The Counter Medications to avoid in another article. Check out www.whelehans.ie for this.

More about your transplant medication

Cyclosporin (Neoral®)
Cyclosporin prevents the body rejecting the new kidney. It is available in 100 mg and 25 mg capsules. If you ever forget to take a dose of Cyclosporin and it is less than 6 hours since the missed dose, take the missed dose and go back to normal schedule with the next dose. If it has been greater than 6 hours, skip that one dose and go back to normal schedule with the next dose. Never double up a dose. If you have missed more than one dose because of vomiting, inability to swallow, or any other reason, let the transplant team know immediately.

Side Effects
Possible side effects with Cyclosporin include high blood pressure, hand tremors, tingling sensation in hands and feet, increased hair growth on face and gum problems. Increased creatinine levels can occur due to high Cyclosporin blood levels. 

Tacrolimus (Prograf®)
Tacrolimus prevents the body rejecting the new kidney. This medication is available in 1
mg (white), 5mg (pink) and 0.5 mg (white) smaller capsules. It must be taken twice a day.
If you ever forget to take a dose of Tacrolimus and it is less than 6 hours since the missed dose, take your missed dose and get back on schedule with your next dose. If it has been greater than 6 hours, skip that one dose and get back on schedule with your next dose. Do not double up. If you have missed more than one dose due to vomiting, inability to swallow, or any other reason, notify the transplant team immediately.

Side Effects
Some side effects that have been reported with Tacrolimus are hand tremors, burning or tingling of the mouth, hand, or feet (this will likely improve as the dose is reduced), headaches, difficulty sleeping, high blood sugars, high blood pressure, nausea and/or vomiting (if this occurs, try taking with food) and an increase in creatinine. 

Prednisolone (Deltacortil®)
Prednisone is a steroid because that prevents or treats rejection of the new kidney. The dose may be increased or decreased depending on your response. High doses of Prednisone may be prescribed immediately after the transplant to prevent rejection with the dose gradually reducing once the transplant is deemed successful. Prednisone may need to be taken long term. It should be taken with food to prevent stomach irritation. If you forget to take a dose of Prednisone, take your missed dose as soon as possible and get back on schedule with your next dose. Never double up a dose. If you missed more than one dose due to vomiting, inability to swallow, or any other reason, let the transplant team know immediately.

Steroid Dependency
The adrenal glands make a hormone called cortisol that is very similar to Prednisone and after a few weeks taking prednisolone the adrenal glands stops making this hormone. Prednisone should never be stopped abruptly; it should be gradually tapered off slowly to give the adrenal glands a chance to start making cortisol again. Sudden withdrawal can cause severe fatigue, weakness, body aches and joint pains and possibly even cause life-threatening symptoms. Notify your doctor if you take steroids and carry a “steroid treatment card” at all times. A “steroid treatment card” alerts any medic who treats you that they must keep administering steroids to you.

Side Effects
· Stomach irritation
· Blurred vision or disturbed eyesight. Long-term use gives risk of cataracts or glaucoma
· Bone or joint pain, especially in hips
· Raised blood pressure
· Diabetes
· Weight gain
· Rounded, puffy face (called “moon face”)
· Acne
· Insomnia
· Low mood
· Muscle weakness
· Slow wound healing
· Bruising 
· Stretch marks
· Dry skin

Sirolimus (Rapamune®)
Sirolimus may be combined with other immunosuppressive medications to prevent organ rejection. If you forget a dose of Sirolimus, take your missed dose as soon as possible and get back on schedule with the next dose. Never double up a dose. If you missed more than one dose due to vomiting, inability to swallow, or any other reason, let the transplant team know immediately.

Side Effects
· Headache
· Swelling
· Tremor
· Insomnia
· Diarrhoea, nausea, vomiting
· Constipation and bloating
· Low platelet count or anaemia
· High or low potassium levels
· Diabetes
· Back or abdominal pain
· Cough
· Rash or acne
· High cholesterol

You blood counts (white blood cells, platelets, haemoglobin) need to be monitored while on Sirolimus. It can cause anaemia (low red blood cells), if it does, the Sirolimus dose will be lowered or held for a while and you may be prescribed Erthropoietin (Aranesp®). Erythropoietin is a naturally occurring hormone produced in the kidneys to produce red blood cells. Neupogen® may be prescribed if neutrophils (a type of white blood cell) are low as Sirolimus can cause neutropenia (low levels of neutrophils). Cholesterol levels can be increased by Sirolimus so a cholesterol lowering medication (eg. a statin) may need to be prescribed.

Mycophenolate Mofetil (Cellcept®)
Mycophenolate Mofetil (Cellcept®) may be combined with other immunosuppressive medications to prevent organ rejection. Cellcept® comes in 250mg capsules or 500mg tablets. It is usually taken two to four times a day and the usual total daily dose is 1000-2000mg. 

If taking Cellcept® four times a day and you forget a dose:
If less than two hours since the missed dose, take the missed dose and get back on schedule with your next dose. If it is close to next dose, skip the missed dose and resume normal schedule.

If taking Cellcept® twice daily and you forget a dose:
If it is less than six hours since the missed dose, take the missed dose and get back on schedule with your next dose. If greater than 6 hours since missing dose, skip that dose and get back on schedule with next dose. Never double up a dose. If you missed more than one dose due to vomiting, inability to swallow, or any other reason, let the transplant team know immediately.

Side Effects
· Nausea and vomiting
· Diarrhoea or constipation
· Stomach pains and cramps
· Low white blood cell count
· Anaemia
· High or low potassium levels
· Tremor
· Headache
· Diabetes
· Insomnia

Blood counts (white blood count and haemoglobin) must be monitored regularly while taking Cellcept®. If blood counts are less than the normal range, Cellcept® may be lowered or held. Neupogen® will need to prescribed to increase white cell count or Erythropoietin (Aranesp®) will need to prescribed to increase red cell count. Cholesterol levels can be increased by Cellcept® so a cholesterol lowering medication (eg. a statin) may need to be prescribed.

Prophylactic (preventative) Medications
Immunosuppressants reduce the body’s ability to fight infections meaning you may need to be prescribed medication to prevent infections while on immunosuppressants.

Co-trimoxazole (Septrin®)
Septrin® is an anti-biotic used to prevent and/or treat pneumonia and other bacterial infections. Immunosuppressants increase the risk of pneumonia and other infections as they reduce the body's ability to fight infections. Drink plenty of fluids while taking Septrin®

Side effects
· Nausea
· Rash
· Itching
· Increased risk of sunburn.

Valganciclovir (Valcyte®), Acyclovir (Zovirax®), Valacyclovir (Valtrex®) 
These anti-virals are used for the treatment and prevention of viral infections including Cytomegalovirus (CMV) which is a type of herpes virus transmitted via bodily fluids. Valtrex is used to prevent or treat herpes simplex and shingles. Valtrex will not cure herpes virus completely but it will reduce the pain and help heal the sores. Valganciclovir (Valcyte®) or Acyclovir (Zovirax®) are mainly used to treat and prevent Cytomegalovirus (CMV). Antivirals are usually prescribed for about three months after transplant. Men should take contraceptive precautions while taking these drugs due to the risks of birth defects.

Side Effects
· Headaches
· Fever
· Nausea and Vomiting
· Diarrhoea
· Low blood counts
· Insomnia

Taking with food or milk will increase absorption and reduce stomach irritation with antivirals. Blood counts must be monitored when taking antivirals and if lower than expected, the anti-viral must be lowered or held. Anti-virals should be avoided during pregnancy and you must not become pregnant for 90 days after finishing the anti-viral course because of their risk of birth defects. Men should also use barrier contraception (condoms) during and for three months after the course of anti-virals.

Diflucan® (Fluconazole) oral capsules or Mycostatin® (nystatin) oral suspension 
Anti-fungal medication is used for the treatment and prevention of fungal infections of the mouth and throat. Antifungals usually need to be prescribed for about three months. Immunosuppressant medication increase the risk of fungal mouth infections and symptoms include mouth sores, white coating on tongue or difficulty swallowing. Antifungal medication may need to be re-commenced at different stages in the years after the transplant. Fluconazole and related antifungal medication can interact with some anti-rejection medications so the doses of anti-rejection medications will need to be adjusted when starting and stopping antifungal medication. Mycostatin® Oral Suspension (Nystatin) does not interact with the anti-rejection drugs in the same way.

Side Effects
· Nausea and vomiting
· diarrhoea
· Mouth and throat irritation
· Unpleasant taste

Stomach protectants
Anti-rejection medication can irritate the lining stomach and bring on stomach ulcers.
A proton pump inhibitor (PPI) may be prescribed to reduce stomach acid and protect the stomach and prevent ulcers. PPIs used include lansoprazole (Zoton®), Pantoprazole (Protium®), Omeprazole (Losec®), Rabeprazole (Pariet®) and Esomeprazole (Nexium®). All these now have less expensive but equally effective generic equivalents available.

Kidney rejection
Rejection occurs as the body recognises the transplanted kidney as a foreign object thus the transplanted kidney is attacked by the body’s immune system. Rejection is possible even if all precautions are taken. It is reckoned that 50% of kidney transplant patients will suffer at least one rejection episode; however a rejection episode does not mean you will lose the kidney, swift action from the transplant team (eg. increasing immunosuppressant dose, changing to a different dose) will normally stop the rejection and save the kidney. This is why it is so important to recognise the symptoms of rejection as getting quick treatment will save the kidney in most cases. The first rejection episode occurs within 6 months of transplant surgery in most cases. Rejection may be chronic meaning that it occurs slowly over a long period of time or it can be acute which means it occurs suddenly. You may feel perfectly well during a rejection episode which is why it is important to have lab tests checked regularly. High laboratory results (Blood Urea Nitrogen [BUN] & creatinine) can mean a rejection episode is occurring. An ultrasound or renal scan can help confirm a rejection episode and a kidney biopsy can act as a final confirmation.  

Possible symptoms of a rejection episode:
· Temperature of 38.3oC or higher.
· Urine output halves (eg) if your normal fluid intake is about 2000ml per day and your output reduces to 1000ml. Urine output should roughly equal to fluid intake so if you are drinking 2000ml per 24-hour period then urine output should also be about 2000ml (though a 300 to 400ml difference is ok).
· Your weight increases by 5 pounds or more within three days.
· Fluid retention which can show as mild swelling of the face, feet, hands, ankles and legs
· If two blood pressure readings (taken at least one hour apart) is outside of your normal range or below 90/60 or above 170/100
· Swelling or tenderness around the transplanted kidney
· Raised Blood Urea Nitrogen [BUN] and creatinine 

How a rejection episode is reversed:
· [bookmark: _GoBack]Increasing prednisone dose
· Intravenous (IV) steroids
· Thymoglobulin or OKT3 (anti-rejection serum)
· Reducing Prograf® or Neoral® dose.
· Temporary dialysis may be required

If a rejection occurs, return to dialysis will be necessary. The rejected kidney may remain in place unless fever, pain, swelling, vomiting, etc occurs. If these symptoms occur the rejected kidney may need to be removed surgically. Your immunosuppressive medications will be discontinued

Become a donor
Give the gift of life, become an organ donor today. For an organ donor card, contact the Irish Kidney Association on LoCall 1890 543639 or logon to www.ika.ie

Disclaimer: Please ensure you consult with your healthcare professional before making any changes recommended 
For comprehensive and free health advice and information call in to Whelehans, log on to www.whelehans.ie or dial 04493 34591. You can also e-mail queries to info@whelehans.ie.
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