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Introduction

The first successful solid-organ transplant took place in 1954, 
when Dr Joseph Murray performed a kidney transplant on 
Richard Herrick using a kidney from Ronald Herrick (Richard’s 
identical twin).[1] Since the first transplant, surgical techniques, 
postoperative care, management of  potential organ donors and 
understanding of  transplant medicine has improved dramatically 
and now patients may undergo transplantation of  many solid 
body organs, often with excellent results.[2]

Over the last two decades in particular there has been a remarkable 
increase in the number of  solid organ transplants being performed 
worldwide[3-5] alongside improvements in long-term survival rates. 
Indeed, 1- and 5-year survival rates for liver transplant patients 
are 86.9% and 73.6%, respectively,[6] and are approximately 
90%[7] and 70%[8] for kidney transplant patients, respectively. 
This increase in survival outcomes for transplant patients has 
uncovered numerous complications of  being on long-term potent 
immunosuppressants and the impact of  prolonged survival with 
disease processes that led to patient transplantation in the first 
instance.[3,4] Indeed, cardiovascular, neoplastic and metabolic bone 

disease are all associated with considerable morbidity and mortality 
in the post-transplant patient group[2] and as such are becoming 
an important part of  transplant follow-up care.[9]

However, the infrastructure at transplant centres has been unable 
to keep pace with the current volume of  the transplant patient 
work-load. These pressures on transplant specialist centres has 
led to calls for an increased role of  the general practitioner (GP) 
managing particular aspects of  transplant patients’ medical 
care.[3] Indeed, many aspects of  follow-up care such as screening 
for malignancies, preventing infection through immunisation 
programmes and managing cardiovascular risk factors are already 
important aspects of  family practice medicine. GP’s can help 
play a pivotal role in managing many aspects of  care that will 
enable transplant centres to focus upon the more difficult and 
complicated aspects of  transplant medicine.[3,4]

This paper aims to review some of  the aspects of  transplant 
patient care that is important for healthcare workers in family 
practice to manage.

General practitioner and the management of 
transplant patients in context
GP’s will commonly manage patients in the community who 
have had a solid organ transplant.[10] However, GP’s will generally 
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not play a very active role in managing transplant patients in the 
first year post-op, apart from prescribing with input from the 
specialist centre and providing a point of  contact for less serious 
problems or issues not relating to the transplant.[9]

This is because in the first year, transplant centres have regular 
patient contact and are actively monitoring transplant function 
and treatment side-effects. Indeed, in this period specialists 
in transplant medicine stress to patients that they should feel 
able to contact a transplant centre directly if  they encounter 
any problems or complications with their transplant function. 
Patients who survive the first year are followed-up regularly 
throughout their lives with the number of  transplant clinic visits 
varying between 3-monthy to annually depending upon the type 
of  transplant, overall patient health and graft function. It is after 
the first year that the role of  the GP becomes more important 
and more active in managing patients.

Transplant patients have numerous post-transplant complications 
that will be seen regularly in clinical practice. In 2000, a paper 
reported all medical complications in patients who received a liver 
transplant and survived for at least 5 years.[11] The study reported 
that compared to the US general population, hypertension and 
diabetes were significantly more prevalent. Hypertension was 
present in 60% of  all patients, with half  requiring more than 
one antihypertensive agent to manage their blood pressure.[11] 
Diabetes was six times more prevalent compared to the general 
population, with 60% requiring treatment.[11] Interestingly 
although cholesterol levels were high (70% of  patients had 
an increase in cholesterol from pretransplant readings) there 
was no difference from control groups.[11] Similar issues are 
seen in patients’ who have received a kidney transplant, with 
Aakhus demonstrating that cardiovascular disease appears up 
to 20 years earlier in this patient group compared to the general 
population.[12] It should be remembered that there are clear 
benefits to receiving a transplant. In addition to the numerous 
benefits to quality of  life,[13] receiving a kidney transplant reduces 
cardiovascular risk compared to remaining on dialysis with the 
annual risk of  death from cardiovascular disease decreasing from 
9% per year to between 3.5–5%.[14,15]

Aspects of patient care managed mainly in family 
practice
General preventative measures
In the United Kingdom, the Quality and Outcomes 
Framework (QOF) was introduced as part of  the new GP 
contract in 2004 and has attempted to promote effective 
healthcare screening and maintenance and reward good clinical 
practice with increase payments.[16] It has already been noted 
that transplant patients are at a higher risk of  developing 
cardiovascular risk factors compared to the general population 
and therefore they stand to benefit from regular assessment 
and treatment of  reversible cardiovascular risk factors including 
hypertension, diabetes, and dyslipdaemia. Table 1 summarises 
the US Preventative Services Task Force[17] and the QOF and 

NHS screening guideline[18,19] recommendations for general 
preventative medicine in family practice and slight differences for 
transplant patients based on studies in this patient group.[3,9,17-24]

It is well established that transplant patients are at increased risk 
of  developing human papilloma virus (HPV)-related anogenital 
and cervical cancers alongside cervical intraepithelial neoplasia.
[22,25] Although, the vaccine has not yet been demonstrated in 
clinical trials to work in the transplant population the fact the 
vaccine is not a live vaccine and other vaccines work in this 
population is reassuring and should prompt discussion about 
its use in high-risk patients.[22,25]

Infections are a major cause of  morbidity and mortality in transplant 
patients as a result of  potent immunosuppression. For example, 
liver transplant patients are 100 times more likely to die of  sepsis 
following liver transplant compared to the general population.[9] 
Therefore, another important area of  preventative medicine is 
effective vaccination. Vaccinations, wherever possible, should be 
administered before the transplant as the post-transplant immune 
response to vaccination is generally reduced. Thus, transplant 
patients should have regular boosters to ensure that a clinically 
safe immune response is evoked. It should be noted that live 
vaccines are generally contra-indicated in the transplant patient (eg., 
measles mumps rubella and varicella-zoster vaccines). Transplant 
patients should be offered the following (if  not already immune): 
Influenza vaccine (annually), tetanus and pertussis vaccine (5 yearly 
booster), diptheria vaccine (booster 2 years after vaccine and then 
every 10 years), hepatitis A and B vaccines.[3,9] Family members 
should be vaccinated in line with the UK vaccination programme 
recommendations (and stay away from transplant recipients for 1 
to 2 weeks after being administered with a live vaccine).[3]

Most opportunistic infections arise between 2 and 6 months 
post-transplant when the patient is under close follow-up in 
secondary care.[3,5,10] However, patients are vulnerable to atypical 
organisms throughout the period they are on immunosuppressant 
medications and GPs should always consider this when 
approaching this patient group. Antibiotic prophylaxis against 
Pneumocystits jirovecii with co-trimoxazole is common up until 
1 year with other antibiotic or antifungal prophylactic agents 
selected by the transplant centre if  there are specific concerns.[9]

Patient presenting with fevers should be clinically examined 
meticulously with the addition of  urine, blood, and sputum 
samples. Chest radiographs alongside routine blood tests should 
be the first line investigations with a lower index for hospitalising 
a patient. Any clinical signs of  sepsis (clinical symptoms of  
infection; temperature >38°C or <36°C; tachycardia >90 bpm; 
tachypnoea RR >20/min; WCC <4 × 109/L or >12 × 109/L) 
should prompt hospital referral or advice from secondary care 
specialist. Urinary tract infections (UTI) are a particular problem 
in the renal transplant group, and any patient with suspected UTI 
should undergo urine analysis and urine culture and treatment 
started accordingly.
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Prescribing challenges: A barrier to primary care 
management of transplant patients?
The diagnosis of  co-morbid medical conditions in the transplant 
patient often merits the prescription of  further medications and 
follow-up. Prescribing further medications on top of  an already 
complicated drug regime is a difficult and challenging clinical 
scenario.

Calcineurin inhibitors are the mainstay of  maintenance therapy 
in the majority of  transplants, with steroid free regimes being 
more commonly used (20% of  patients are off  corticosteroids 
at 1-year post-transplant).[26] Both cyclosporine and tacrolimus 
are extensively metabolised by cytochrome P4503A, meaning 
that numerous medications may affect drug levels. Table 2 lists 
the common drug interactions relating to immunosuppressant 
medications.[27]

Public health: Smoking and obesity
During the 20th century, it has been estimated that 100 million 
people died of  tobacco-related illnesses worldwide with this 
number is expected to increase 10-fold during the 21st century.[28] 

In addition to the increased risk of  cardiovascular events and 
invasive malignancy that all smokers have,[28] transplant patients 
that smoke have a 30% increased risk of  graft failure.[29] Smoking 
cessation in transplant patients is associated with improvements 
in mortality and smoking-related damage may dissipate after 
5 years of  smoking cessation.[29] Research looking smoking 
behaviour reported that receiving a kidney transplant acts as a 
strong incentive for patients’ to stop smoking, particularly in 
females and patients under 55.[30] Postulated reasons for this 
included regular contact with medical staff  and psychological 
support after a transplant, alongside concern about potentially 
losing the transplanted organ.[30] GPs are particularly well 
placed to talk to patients about smoking cessation, and it is 
therefore imperative that GPs approach this area in a patient 
centred way considering how the patient themselves feels 
about their smoking status.[31] GPs should feel comfortable 
using psychological and pharmacological approaches to help 
transplant patients stop smoking as they are equally efficacious 
in this patient group.[3,9,30] Nicotine replacement therapy can 
be used in transplant patients as in the general population,[32] 
with varenicline being reported as effective and safe without 
drug–drug interactions in some centres.[33] Bupropion may reduce 

Table 1: Summary of preventative management in family practice
US preventative services task force QOF and NHS screening guidelines
Screening for cholesterol, HDL and triglycerides as part of  New 
Patient Health Check and 50+ check. High-risk patients based on 
medical history have annual levels taken.

Transplant patients may have levels checked more regularly at 
transplant clinic appointments alongside drug levels[3,9]

Target: Total cholesterol< 5.2 mmol/L

Screening for cholesterol, HDL and triglycerides as part of  New Patient Health 
Check and 50+ check. High-risk patients based on medical history have annual 
levels taken.

Transplant patients may have levels checked more regularly at transplant clinic 
appointments alongside drug levels[3,9]

Target: Total cholesterol <5.2 mmol/L
Periodic opportunistic BP readings in patients >16 (SBP of  140 
mmHg or greater and/or DBP of  90mmHg or greater on multiple 
clinic readings diagnostic of  HTN). Ambulatory blood pressure 
recommended.

Transplant patients should have BP readings taken at each GP 
and transplant clinic appointment. Encouraged to take readings at 
home to avoid treating white-coat HTN9[9,20]

Target: <130/80 mmHg

Periodic opportunistic BP readings in patients >16 (SBP of  140 mmHg or 
greater and/or DBP of  90 mmHg or greater on multiple clinic readings 
diagnostic of  HTN). Ambulatory blood pressure recommended.

Transplant patients should have BP readings taken at each GP and transplant 
clinic appointment. Encouraged to take readings at home to avoid treating 
white-coat HTN[9,20]

Target: <130/80 mmHg

High-risk individuals (ethnicity, family history, BMI) for diabetes 
should be screened for diabetes with a FPGT (>14 mg/L diagnostic).

Transplant patients should have a fasting blood glucose carried out 
ever 3 months in the first year and annually thereafter[3,21]

High-risk individuals (ethnicity, family history, BMI) for diabetes should be 
screened for diabetes with a FPGT (>14 mg/L diagnostic).

Transplant patients should have a fasting blood glucose carried out 
ever 3 months in the first year and annually thereafter[3,21]

Routine mammography every 3 years and clinical examination of  
women between 50 to 70 years old. Being extended to 47-73 by 
2016[22-23].

Transplant patients should have routine clinical examination 
(+/− mammography annually)[3,24]

Routine mammography every 3 years and clinical examination of  women 
between 50 to 70 years old. Being extended to 47-73 by 2016.[22,23]

Transplant patients should have routine clinical examination 
(+/− mammography annually)[3,24]

Two yearly FOBT from 50-74 (Scotland) and 60-69 (England and 
Wales) with colonoscopy if  positive or symptoms.

Transplant patients should have annual FOBT or colonoscopy 
ever 5-10 years[3,24]

Two yearly FOBT from 50-74 (Scotland) and 60-69 (England and Wales) with 
colonoscopy if  positive or symptoms.

Transplant patients should have annual FOBT or colonoscopy ever 5-10 years[3,24]

Routine three yearly cervical smear for women 20-60 (Scotland) and 
25-49 (England and Wales) that are or have been sexually active. Five 
yearly cervical smears for women between 50-64 years in England 
and Wales.
HPV vaccination programme may be discussed

Routine three yearly cervical smear for women 20-60 (Scotland) and 25-49 
(England and Wales) that are or have been sexually active. Five yearly cervical 
smears for women between 50-64 years in England and Wales.
HPV vaccination programme may be discussed.NB1

Annual eGFR/creatinine. TFTs carried out if  clinically indicated. Annual eGFR/creatinine. TFTs carried out if  clinically indicated.
HDL: High-density lipoprotein; BP: Blood pressure; SBP: Systolic blood pressure; DBP: Diastolic blood pressure; HTN: Hypertension; BMI: Body mass index; FPGT: Fasting plasma glucose test; FOBT: Faecal occult 
blood test; HPV: Human papilloma virus; eGFR: Estimated glomerular filtration rate; TFTs: Thyroid function tests



Hughes: Transplantation for family practice: Clinical review

Journal of Family Medicine and Primary Care 348 October 2014 : Volume 3 : Issue 4

clinically effective concentrations of  cyclosporine.[34] Discussions 
about potential side effects of  smoking cessation medications 
should be no different from the general population, and should 
include psychiatric side effects of  varenicline and bupriopion.

Weight  g a in  i s  commonly  repor ted  in  t ransp lant 
patients.[3-5,10,35] This is multifactorial and relates to freedom 
from pretransplantation dietary restrictions, decreased 
anorexia (such as patients on dialysis), improvements in 
patients psychological well being and appetite stimulating 
medications such as corticosteroids.[3-5,10,35] Obesity (BMI > 30) 
is associated with an increased risk of  developing metabolic 
syndrome, atrial fibrillation, and reduced graft survival.[36] 
GPs are again well placed to have a thoughtful and sensitive 
discussion about weight loss and can provide lifestyle advice. 
Furthermore, GPs in some areas may be able to refer patients 
directly to local exercise classes and gymnasiums.[37] Life-style 
alterations including a healthy diet and increased levels of  
activity or exercise is first-line therapy and is effective.[37] GPs 
may be able to help patients’ sustain weight loss by helping 
the patient make lifestyle alterations in conjunction with 
changes in their behaviours and attitudes towards exercise and 
nutrition.[37] Nondrug approaches to weight loss are effective, 
with studies noting improvements in low-density lipoprotein 
levels with dietary changes alone[37,38] and improvements in 
high-density lipoprotein levels with an exercise intervention.[37,39] 
Surgical options and pharmacotherapy medications, such as 
orlistat, should be discussed with a transplant centre as they 

may interfere with the absorption of  immunosuppressant 
medications.

Gout
Gout is a common morbidity seen most commonly in liver 
and renal transplants. Calcineurin inhibitors can impair the 
excretion of  uric acid.[10,27] In addition, all transplant patients 
are vulnerable to acute kidney injury during the perioperative 
period, which increases the risk of  developing chronic kidney 
disease (CKD).[40,41] CKD disease may further reduce the clearance 
of  uric acid and increase the risk of  a patient developing gout.

An acute attack of  gout can be managed in a number of  
ways. Firstly, gout affecting a single and easily accessible joint 
can be best managed with an intra-articular steroid injection, 
once a diagnosis of  septic arthritis has been ruled out.[42] For 
patients where an intra-articular infection is not feasible or 
gout is in multiple sites there are other options. Nonsteroidal 
anti-inflammatories (NSAIDs) should be avoided[9] or used 
cautiously for a very limited duration (<5 days) in patients with 
good renal function[3] although the use of  other options may 
be prudent. In patients who are not in end stage renal failure 
colchicine is often used as first line [0.15–0.6 mg] although 
a myo-neuropathy may develop as an adverse reaction.[9,27,42] 
Prednisolone may be used as second-line [40 mg initially and 
tapering down over 4–7 days].[9,43]

Allopurinol should be dose adjusted according to kidney function 
tests when prescribed for prophylaxis [eg, 100 mg/day] alongside 
periodic monitoring of  urate levels.[44] It is important that the 
combination of  azathioprine and allopurinol is never prescribed 
due to the risk of  bone marrow suppression.[27]

Compliance
Quality healthcare outcomes depend fundamentally upon 
patients being compliant with medication(s) and/or following 
advocated interventions.[45] Problems with patient compliance 
affect all medical specialties from respiratory medicine[46] to 
psychiatry,[47] and transplantation is no different.[9] Patients 
who are poorly compliant with therapeutic interventions are 
more likely to experience worsening or progression of  their 
disease,[48] and transplant patients may reject their graft.[3-4,9] In 
addition, patients who are noncompliant without the knowledge 
of  their doctor are at risk of  being harmed by the use of  drugs 
(and doses of  drugs) that would not have been prescribed if  their 
doctor had known about their noncompliance.[45]

Unfortunately, there are not accurate predictors of  poor 
compliance in transplant patients although clinical judgement 
and knowledge of  patients is useful in clinical practice.[49] Despite 
the lack of  accurate predictors,[49] there are both practical and 
psychological steps that can be taken to try and improve patient 
compliance in family practice. Complex drug regimens should 
be simplified if  at all possible so the patient can fit taking tablets 
easily into their everyday lives. Dosette boxes can be used to 

Table 2: Common drug interactions relating to 
immunosuppressant medications

Drugs that increase levels of  cyclosporine, tacrolimus and sirolimus
+Macrolide antibiotics (clarithromycin, erythromycin)
+Calcium channel blockers (diltiazem, nicardipine, verapamil)
+Triazole antifungals (ketoconazole, clotrimazole, fluconazole, 
itraconazole)
+Protease inhibitors (class of  antiviral drugs)
+Amiodarone
+Metoclopramide
+Grapefruit juice
+Ciprofloxacin

Drugs that decrease levels of  cyclosporine, tacrolimus and sirolimus
+Rifampicin
+Anticonvulsants (phenobarbital, phenytoin, carbamazepine)
+Dexamethasone
+Orlistat
+Octreotide
+St John’s Wort (herbal treatment for depression)

Cyclosporine, tacrolimus and sirolimus
+Raise levels of  statins so increase the risk of  statin-induced myopathy

Mycophenolate mofetil
+May increase acyclovir levels
+Absorption decreased with use of  antacids and cholestyramine

Azathioprine
+Levels increased by allopurinol (risk of  bone marrow suppression)
+Azathioprine and ACEI’s may induce anaemia and/or leukopenia
+May reduce anti-coagulant effect of  warfarin so monitor INR initially

ACEI’s: Angiotensin converting enzyme inhibitor; INR: Internationalised normalised ratio
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make taking tablets easier. Such approaches have been shown to 
improve compliance in many medical specialities.[45]

GPs may be perceived as nonthreatening by patients in addressing 
sensitive areas around their care such as poor compliance 
with medications and may be well placed to have an open and 
meaningful discussion.[9] GPs may provide a realistic assessment 
of  a patients understanding of  a drug regimen and its importance 
to the patients’ health. In addition, GPs can be a reassuring 
and educational healthcare figure to help lead a patient through 
their complicated medical drug regimen. Providing a therapeutic 
supportive relationship in family practice is extremely valuable 
in improving patient compliance as the importance of  taking 
medications can be made clear and patients questions about 
medications can be answered.[9,45]

Depression
Depression appears in patients at any stage of  the transplant 
process due to psychological stressors, medications (such as 
steroids) and physiological disturbances.[50] A retrospective 
study (n = 47,889) based upon American Medicare claims reported 
cumulative incidences of  depression of  5%, 7.3%, and 9.1% at 
1, 2, and 3 years post-transplant, respectively.[51] Diabetes, female 
gender, obesity, and younger age at time of  transplantation (<65) 
were all associated with higher rates of  depression.[51] A smaller 
Japanese retrospective study (n = 116) noted a prevalence of  
depression of  41.4%.[52] The study found that patients without 
a regular income, living alone, who did not receive the desired 
kidney transplantation and those who experienced a rejection 
episode were more likely to develop depression.[52] The authors 
reported that the single best predictor of  future depression was 
living alone, with subjects living alone being 2.51 times more likely 
to be depressed as those living with others.[52]

Early recognition and treatment of  depression is necessary to 
prevent impact on patient compliance. Dobbels et al. noted that 
a diagnosis of  depression was associated with almost a two-fold 
increase risk in graft failure and death.[51]

GPs can play a vital role in comprehensive screening of  patients 
felt to be at high risk of  developing depression alongside more 
opportunistic assessment for depression at routine visits of  lower 
risk patients.[3] Cognitive behavioural therapy and other forms of  
psychotherapy are efficacious[3] and should be used at an early 
stage for moderate and mild depression for maximal benefit.[5,10] 
Drug therapy with selective serotonin reuptake inhibitors is 
well tolerated by patients and is efficacious for depression, with 
citalopram and escitalopram having the lowest risk of  drug–drug 
interactions with commonly used immunosuppressant agents.[50] 
Dose adjustments are required when renal or hepatic impairment 
is present with advice sought from specialist centres if  impairment 
is severe and there are queries about antidepressant dosing.[50]

Headaches
Headaches are common in the immediate postoperative period, 
and rarely can persist for months to years and present to GPs 

in family practice.[53] The most common causes of  headaches 
include hypertension, high tacrolimus, or cyclosporine levels but 
it is common for a cause not to be found.[9,53] Headaches that are 
transient in nature can often be well managed with as required 
paracetamol.[53,54] NSAID medications are best avoided for use 
in this setting, and patients should be advised not to use over 
the counter (OTC) NSAIDs without informing their GP.[54] 
Medication over-use headaches should also be explored as 
a differential if  the patient has had long-standing transient 
headaches whilst taking regular prescribed or OTC pain relief.[54]

Persistent headaches, any signs of  raised intracranial pressure or 
patients with any focal neurology should be referred to hospital 
for imaging with CT or MRI.[53,54] A lumbar puncture should 
be carried out if  there is any suggestion of  meningism.[53] This 
immunosuppressed patient group may develop neurological 
symptoms secondary to infections of  atypical organism including 
Cryptococcus, Listeria, or herpes viruses in addition to more 
common organisms (N. meningitidis and S. pneumoniae).[9]

Aspects of patient care managed in family practice 
and transplant centres
Cardiovascular disease risk factors
Hypertension
The blood pressure values for being diagnosed as having 
hypertension are the same as the general population, a systolic 
blood pressure of  140 mmHg or greater and/or diastolic 
blood pressure of  90 mmHg or greater[17-19] The incidence 
of  hypertension in the transplant population is high, with 
between 55% to 85% of  liver transplant patients being 
hypertensive.[55,56] There are numerous mechanisms proposed for 
this high incidence including side effects of  immunosuppressant 
medications (eg, corticosteroids inducing hypervolaemia 
and calcineurin inhibitors leading to vasoconstriction of  the 
afferent renal arteriole), alongside increased rates of  weight gain 
and cardiovascular disease in the post-transplant population. 
Hypertension in this patient group is associated with the same 
cardiovascular complications as the general population (stroke, 
myocardial infarction etc.[57]) alongside an incremental association 
between hypertension and graft failure.[58] Therefore, treatment 
of  hypertension is imperative in this patient group with a target 
blood pressure of  <130/80 mmHg.[59]

The management of  hypertension should include lifestyle 
modifications alongside the prescription of  antihypertensive 
medications.[60] Lifestyle recommendations are very similar 
to the general population and include weight loss in patients 
who are overweight (BMI > 25),[37] regular moderate exercise, 
reduced alcohol consumption, and a balanced diet with sodium 
restriction.[60] Due the increase risk of  graft failure in the 
transplant patient, patients with regular high blood pressure 
readings in secondary or primary clinics should be treated 
with medication as there is a risk of  target organ damage.[60] 
Ambulatory blood pressure monitoring should be offered to 
all patients and may help promote patient control over their 
own condition and isolate cases of  white-coat hypertension. 
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Ambulatory blood pressure monitoring is particularly relevant 
for kidney transplant patients as there may be a circadian 
‘nondipping’ pattern of  their blood pressure, which is associated 
with a greater risk of  cardiac death.[61]

Drug and dosing regimens for hypertension should be agreed 
and arranged in collaboration with the secondary care centre.[3,62] 
Diuretic treatment with furosemide if  often considered first line and 
is well tolerated, with potassium sparing diuretics best avoided in the 
transplant patient group.[10,62] Calcium channel blockers (CCBs) can 
be a useful second line therapy and act as vasodilators to increase 
renal blood flow and decrease mean arterial pressure. However, 
selection of  a CCB must be done with caution as several including 
diltiazem and verapamil interact with calcineurin inhibitors and 
may increase their levels [Table 2]. Amlodipine is used in some 
centres due to lower rates of  drug interactions,[10] but regular 
levels of  calcineurin inhibitors should be monitored in all cases.[62] 
Angiotensin-coverting enzyme inhibitors (ACEIs) and angiotensin 
receptor blocks (ARBs) are generally third line in transplant 
patients, but are first line for patients with proteinuria (>1g/day). 
Beta-blockers and alpha-blockers are not used regularly and would 
most commonly be prescribed by a specialist if  clinically indicated.

Close follow-up upon the initiation of  a new antihypertension 
medication (in particular ACEIs and ARBs) is recommended 
with blood pressure readings, creatinine, and electrolytes readings 
carried out. This may include weekly readings for two weeks 
and then monthly.[3] Patients not responding to optimal medical 
therapy should be considered for referral to secondary care 
for a comprehensive assessment, as there may be a secondary 
cause for their hypertension such as graft artery stenosis after 
renal transplant. In addition, poor patient compliance with 
antihypertensive medications should also be considered as a 
potential explanation for a poor treatment response.

Dyslipidaemia
Hyperlipidaemia is an established risk factor for the development 
of  cardiovascular disease in transplant patients[63] and prompt 
recognition and treatment is important. Lifestyle modification 
with dietary and exercise interventions should be attempted 
and are associated with improvements in lipid profile levels 
with and without the addition of  statins, the mainstay 
pharmacotherapy.[37-39,64] Calcineurin inhibitors increase the 
effective concentrations of  statins, so there is an increased risk 
of  statin-induced myopathy. Although, this does cease upon the 
cessation of  the statin medication patients should be informed 
of  this increased risk and told to contact their family doctor if  
they feel that they may be getting muscular pain(s). Fluvastatin 
has the lowest risk of  causing statin-induced myopathy when 
used in combination with calcineurin inhibitors compared to 
other drugs in the statin group.[65]

The largest trial in this area (n = 2,102) in 2003 reported 
that fluvastatin is safe at a clinically effective dose in renal 
transplant patients against placebo, and reduced the risk of  
fatal and nonfatal myocardial infarction by 35%.[65] However, 

the study found no significant difference between groups in 
the primary end points (major adverse cardiac event, defined 
as cardiac death, non-fatal myocardial infarction (MI), or 
coronary intervention procedure).[65] There is also data noting 
that atorvastatin and pravastatin have good safety profiles in 
conjunction with tacrolimus, so statins can be used in this patient 
group at normal dose.[66,67] Other statins should be prescribed 
initially at a lower dose before being titrated up to reduce the 
risk of  statin-induced myopathy. Hypertriglyceridaemia may be 
treated with fibrates, but bile acid sequestrants should be avoided 
as they significantly reduce absorption of  calcineurin inhibitors.[66]

Diabetes mellitus type 2
The high incidence of  diabetes in the transplant population 
has already been outlined[11] and its presence has numerous 
macrovascular and microvascular complications alongside 
worsening graft survival for transplant patients.[68] The high 
incidence relates in part to diabetogenic medications (such as 
corticosteroids) alongside psychosocial factors including the 
removal of  dietary restrictions.

As transplant patients are at high risk of  developing diabetes, 
primary care clinicians should regularly screen asymptomatic 
patients for diabetes and clearly should investigate any 
symptomatic patients.

When screening patient, patients usually receive fasting plasma 
glucose testing at least once a week during the first month after 
transplant, with an oral glucose tolerance test arranged if  levels 
are abnormally raised.[69] This may be arranged and carried out 
in the secondary care centre or in the community depending 
upon individual patient factors. It should be noted that the 
HbA1c is not recommended before three months following 
transplantation, as the test may not be valid until new hemoglobin 
has been synthesized and glycated.[70]

All transplant recipients should receive fasting plasma glucose 
testing at three, six, and twelve months, and then annually 
thereafter. Detection of  diabetes should promptly lead to 
treatment alongside intensive preventive strategies that should 
include a secondary review care of  immunosuppressant regimen.

Diabetes is diagnosed in transplant patients the same as in in the 
general population, by one of  the following:[71,72]

 + a random venous plasma glucose concentration 
>=11.1 mmol/l

 + OR a fasting plasma glucose concentration >=7.0 
mmol/l (whole blood >=6.1 mmol/l)

 + OR 2 h plasma glucose concentration >=11.1 mmol/l = 2 h 
after 75g anhydrous glucose in an oral glucose tolerance 
test (OGTT)

The management of  diabetes in the transplant patient has been 
based upon research in the nontransplant population, as there 
is limited evidence of  how to manage diabetes in the transplant 
population.
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Once diagnosed with diabetes mellitus type 2, a patient 
should have a HbA1c checked regularly (3-monthly in some 
centres) and kidney transplant patients should have annual 
spot urine protein: creatinine ratios [<20 mg/mmol] calculated 
alongside usual regular kidney function tests. Patients should 
be educated about their condition and how to manage and 
check their blood sugars.[72] Following the ACCORD trial that 
found higher levels of  mortality in the patient cohort with 
intensive glycaemic control (<6%),[73] HbA1c levels of  between 
7–7.5% are considered the recommended goal.[72-74] However, 
the International Diabetes Federation recommends a goal of  
HbA1c <6.5%.[75] The exact target may change slightly depending 
upon the individual patients ability to manage their diabetes, 
their risk of  developing complications of  diabetes, and their 
experience treatment side effects (such as hypoglycaemia).[72,74] 
Patients should be referred to the usual diabetes screening 
programmes and followed up by a diabetes specialist.[72]

Lifestyle changes including improved diet and exercise are of  
paramount importance to ensure optimal glucose levels and to 
reduce the risks of  diabetic complications.[72] Medical treatment 
is similar to the nontransplant population and includes oral 
hypoglycaemic agents and insulin regimens. Preferred agents 
for the transplant population (based on expert consensus) are 
sulfonylureas (glipizide), meglitinides (repaglinide), and insulin.[3] 
Thiazolidinediones should be avoided in patients with congestive 
cardiac failure and/or coronary heart disease.[27] Metformin 
should be used with caution in patients with CKD and have 
their doses adjusted. Finally, a reduction in steroid medications 
may be appropriate for some patients and can be considered by 
the transplant centre.[10]

Malignancy
Transplant patients are at a higher risk of  developing cancer due 
to long-term immunosuppression and exposure to oncogenic 
viral infections. Indeed, a 2011 study of  175,732 transplant 
patients reported that compared with the general population, 
recipients of  solid organ transplants are at an increased risk of  a 
diverse range of  cancers (infection and noninfection related).[76] 
In an American study of  liver transplant patients that died 1 year 
or more after being transplanted (n = 656), de novo malignancy 
was the second largest cause of  death (16%), only behind 
recurrent liver disease (20%).[9]

There have been calls for guidelines to recommend best 
practice to monitor for the development of  malignancy in this 
high-risk group. In the absence of  national screening guidelines 
for immunosuppressed patients, local guidelines have been 
developed by local health boards. For GP’s it is imperative that 
on routine clinical visits the patient is clinically assessed (through 
history and or examination) for signs of  malignancy and that 
the GP should have a low index of  suspicion for malignancy in 
this patient cohort.

Cutaneous malignancies are a major clinical concern in the 
transplant patient population.[77-79] Indeed, the relative risk of  

a transplant patient developing non-melanoma skin cancer was 
108.6 for men and 92.8 for women,[78] and another study noted 
that accuracy of  diagnosis from expert Dermatologists was poor 
without a biopsy.[79] Therefore, regular assessment of  the skin and 
patient education about sun exposure remains very important. 
Any patient with suspicious lesions should be referred urgently to 
a dermatologist. Table 1 already outlines how transplant patients 
could be screened and monitored for the development of  colon, 
breast and cervical cancer. Clinical examination is of  great use 
when considering post-transplant lymphoproliferative disease as a 
differential diagnosis and patients should be regularly asked about 
any skin changes that they have noticed in the proceeding few 
months/years (including the oral cavity). Prostate and bladder 
malignancy should be investigated in the presence of  clinical 
signs and symptoms.

Bone disease
Osteoporosis (an absolute decrease in the mass of  bone) is 
common in the transplant patient due to long-term corticosteorid 
medications, immobility postoperatively and poor nutritional status, 
alongside the general population risk factors (such as menopause 
and increasing age). It should be noted that patients who have 
undergone a renal transplant are most at risk of  developing 
osteoporosis. Renal transplant patients have commonly had 
previous bone loss secondary to dialysis and prior CKD.[3] Hay 
reported that the first 3 to 6 months sees the most rapid loss of  
bone mass, between 2 to 15 times the normal population rate.[80] 
Although there is recovery of  bone loss after the first 6 months 
that may continue for 7 years,[81] the risk of  transplant patients 
maintained on long-term steroids experiencing a fracture is four 
times greater compared to the general populations risk.[82]

Serum calcium and phosphorus levels can be measured every 
three months for the first year post-transplant and then annually.[83] 
Bone mineral density (BMD) and parathyroid hormone levels 
should be carried out at 0, 1, and 2 years post transplant as 
this will help guide medical therapy. Recommendations for 

Table 3: Recommendations for the management of 
osteoporosis in the transplant patient

Patient education/nondrug 
approaches

Drug addition/adjustment 
approaches

Encourage weight-bearing exercise 
(referral to exercise regime run by 
physiotherapy or local authority if  
available)

Minimise steroid dose 
(if  clinically possible)

Encourage daily intake of  calcium 
(1,000 mg/day for men and 1,500 mg/
day for postmenopausal women) and 
vitamin-D (400-1,000 IU) through diet 
(and sunlight exposure for vitamin-D)

Treat vitamin-D deficiency 
(<30 ng/ml) when present

Treat persistently low phosphate 
with oral supplementation
Patients with a BMD t-score 
< ∕−2 should be treated with 
bisphosphonates*

*Parenteral or oral depending upon patient factors and local guidelines due to the cost of  parenteral 
treatment. BMD: Bone mineral density
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the management of  osteoporosis in the transplant patient 
based on the current clinical guideline and recent review in 
Table 3.[3,82-85] Bisphosphonates are currently the most promising 
approach for the management of  transplantation osteoporosis 
with vitamin D helping to reduce hyperparathyroidism 
(mainly in kidney transplantation).[85]

Summary
With advances in surgical techniques, postoperative care and 
immunosuppressant regimes transplant patient survival has 
increased enormously. However, the increase in patient survival 
has uncovered increased rates of  cardiovascular disease, bone 
disease and malignancy in this patient group. It has been 
proposed by secondary specialists that primary care physicians 
are well placed to identify, and manage the general medical 
challenges and complications of  transplant patients in the 
community as many of  these complications are a fundamental 
part of  family practice. Indeed, this appears likely to happen 
as in the coming years with more patients receiving transplants 
and the overall survival of  transplant patients improving 
transplant centres are going to be under enormous pressure to 
provide comprehensive patient care. Communication between 
primary and secondary care in transplant medicine will help 
make this transition smooth and beneficial for patients’ as well 
as healthcare professionals.
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