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Abstract: The number of children undergoing successful renal transplantations has been increasing steadily

and as a result; general pediatricians are now more likely to encounter children with a kidney allograft in their

practice. Although the medical care immediately after transplantation is mostly provided by transplant teams,

more and more outpatient care will eventually be performed at the patient’s local community. Medical care

from general pediatricians is particularly important, especially for children who are residing far from transplant

centers. As these children require prolong immunosuppressive therapies and are susceptible to various specific

clinical problems, it is imperative for their primary care providers and pediatricians to be knowledgeable about

their specific needs and be competent in providing care. This article highlights the roles and common practice

related issues that pertain to general pediatricians in the care of pediatric renal allograft recipients.
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Introduction

Renal transplantation is accepted as the treatment choice
for children with end stage renal disease, as it provides
better quality of life and improves long-term survival
than other types of renal replacement therapies (1).
According to the United Network for Organ Sharing
(UNOS) database, over 16,900 renal transplantations
were performed in children less than 18 between January
1988 and August 2011. Survival rates have been noted
to improve during this time (2). Coinciding with this,
immunosuppressive regimens and anti-rejection strategies
in children have undergone dramatic changes over the
last decade, as more potent drugs are now available to
transplant nephrologists. As the nephrology teams at
transplant centers are not in the best positions to provide
primary care, optimal medical care for the transplant
recipients require the collaborative efforts shared by all
health care providers. Pediatricians are essential health
care providers and their support becomes increasingly
significant and pivotal following the acute phase of renal
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transplantation. Hence, it is vital for pediatricians to keep
abreast of their knowledge regarding the special needs of
children post renal transplantation.

Health maintenance care issues

Potential drug interactions with immunosuppressive
therapies

Children require prolonged therapy with immunosuppressive
drugs after transplantation and the short and long-term
adverse effects associated with these agents remain a
challenge for clinicians. Complicating this issue is the
fact that children often require prescriptions for various
clinical conditions and it becomes crucial for pediatricians
to be informed about potential drug interactions when
prescribing additional medications.

Most centers have started to use either polyclonal or
monoclonal antibodies for induction therapy during the
last 2 decades and newer and more potent antibodies
are also being developed (3,4). Although complications
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and adverse effects of these antibodies exist, most of the
children are not on any induction therapy when they
are released back to their local community. However,
it is very likely that the patients are on maintenance
immunosuppression therapies (5,6). Until recently, post
renal transplantation immunosuppressive therapies were
usually comprised of a “triple drug combinations” of
corticosteroids, a calcineurin inhibitor (cyclosporine or
tacrolimus) and a DNA synthesis inhibitor (azathioprine
or mycophenolate mofetil). As a point of note, the
popularity of cyclosporine and azathioprine has diminished
significantly during the last decade (4). Sirolimus, once
quite popular in transplant community as the hopeful
candidate for calcineurin inhibitor sparing agent, is being
used less frequently now because of the high association
of surgical complications such as lymphoceles and poor
wound healing (7). In addition, the recent concerns on
the potential effect on reducing spermatogenesis in male
patients have also discouraged its use in some transplant
centers (8). According to the 2010 annual report from the
North American Pediatric Renal Trials and Collaborative
Studies (NAPRTCS), most of the children at 30 days
after their renal transplantation are on combination of
prednisone, tacrolimus and mycophenolate mofetil, with
only a very minor proportion of them are being on either
cyclosporine, azathioprine or sirolimus (9).

Although corticosteroids are the main drug used for anti-
rejection, its use has been undesirable to most transplant
nephrologists due to the significant side effects. More
recently, there are successful reports from different centers
in eliminating corticosteroids from their immunosuppressive
regimen (10-13). Even though more and more pediatric
transplant centers are now switching to steroid
minimization protocols, there still exist concerns about
the safety of such strategy, such as the more pronounced
marrow suppressive effects of mycophenolate mofetil in the
absence of corticosteroids (11,14). Early experiences suggest
higher incidence of leucopenia and anemia in children
receiving steroid avoidance or minimization therapies,
and some children require granulocyte colony stimulating
factor (GCSF) and erythropoietin treatment. Newer
immunosuppressive agents are also being developed. One
of the more promising drugs is alemtuzumab (Campath-
1H, an anti-CD52), a new anti-T cell agent with prolonged
and potent lymphocyte depletion effects after renal
transplantation (15). Although its use in adult populations
is promising, it is not widely used pediatric population at
present.
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Nonetheless, children are often prescribed medications
and it is essential for pediatricians to be knowledgeable
about the potential interferences of many drugs on the
therapeutic levels of the immunosuppressants. Since
cyclosporine and tacrolimus are metabolized in the liver by
the cytochrome P450 IIIA systems, drugs that induce or
inhibit this enzyme system will alter the blood levels.

Table 1 depicts the common drugs that interfere
with calcineurin inhibitors used in children after renal
transplantation. Of note, grape fruit, is contraindicated
in patients receiving tacrolimus as it increases the plasma
level (17). There are also other commonly used drugs
that may potentially increase the risk of nephrotoxicity if
given concurrently with the calcineurin inhibitors. Such
medications include other nephrotoxic agents such as
aminoglycosides, non-steroidal anti-inflammatory drugs,
amphotericins, ciprofloxacin and intravenous contrast
medium (16,18). Antacids such as aluminum magnesium
milk may inhibit the absorption of calcineurin inhibitors
and patients should be advised to take these medications
separately. If in doubt, the physician should contact the
transplant center before prescribing.

Fever in childven with renal allograft

The etiologies of fever in children on immunosuppressive
therapies are very diverse and the diagnosis may not be
obvious. In a study from Minnesota, among renal allograft
recipients with ages over 13, who were hospitalized due
to fever, the most common causes were viral, bacterial
and fungal infections, followed by allograft rejection,
malignancy and drug fever (19). The management of fever
should be tailored to the individual situation.

Dealing with infections in renal allograft
recipients

Post transplantation infection remains one of the major
causes of morbidity and mortality. The incidence of
infection during the first 3 years after renal transplantation
among adults was estimated to be 45 per 100 patient-
years (20) and severe infections were responsible for
16% of mortality after renal transplantation (21).
Although infection can occur at any time, children are
most vulnerable to severe bacterial and viral infections
during the first 3 to 6 months (20). According to the 2010
NAPRTCS Annual Report, during the first 5 months
after renal transplantation, 45.6% of children with live
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Table 1 Commonly used medications in general practice that have interactions with calcineurin inhibitors (16)

Drugs that increase the plasma levels of calcineurin inhibitors

Antibiotics

Mainly macrolides: erythromycin and clarithromycin

Note: the interaction with azithromycin is usually minimal

Azole anti-fungals
Fluconazole
ltraconazole
Ketoconazole

Calcium channel blockers
Verapamil
Diltiazem
Nifedipine
Nicardipine
Note: the interaction with amlodipine is usually minimal

Other immunosuppressants
Sirolimus

Others
Grapefruit/juice
Cimetidine
Cisapride
Metoclopramide
Theophylline

Drugs that decrease the plasma levels of calcineurin inhibitors

Antibiotics
Rifampicin
Isoniazid
Cephalosporins
Imipenem

Anti-convulsants
Phenobarbituates
Phenytoin

Others
St. John's wort

donor transplantation were readmitted to the hospital
with bacterial (11.7%), viral (12.3%) and fungal (0.7%)
infections. Similar rates were also observed among
children with deceased donor renal transplantations (22).

Bacterial infections

Bacterial infections are most commonly encountered
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in pediatric renal allograft recipients with preexisting
chronic illnesses, and depending on the severity, may need
to be admitted and managed by the nephrology team as
inpatients.

Among children who suffer from bacterial infections,
wound and urinary tract infections are the leading causes
of re-admission after transplantation (23-26). Despite the
higher incidence of wound complications among patients
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receiving sirolimus, the overall incidence of wound
infections has been improving, due to a combination of
better surgical techniques and judicious use of antibiotic
prophylaxis (27). Urinary tract infections, however, are still
frequent, varying from 30% to 40% among patients after
renal transplantation, especially in presence ureteral stents
(28-30). Trimethoprim-sulfamethoxazole (TMP- SMX) is
usually given during the first 3 to 6 months as prophylaxis
against pneumocystis pneumonia. There is limited data
on the efficacy of TMP-SMX preventing other bacterial

infections.

Pneumocystis pneumonia

Pneumocystis pneumonia is a serious opportunistic
infection caused by Pneumocystis jirovecii. The nomenclature
Pneumocystis carinii is not used anymore as this particular
species is found only in rats. Patients with pneumocystis
pneumonia may present with fever, non-productive cough,
and constitutional symptoms such as weight loss and night
sweat. It is rarely seen now after TMX-SMX prophylaxis is
used routinely in all transplant recipients (31).

Viral infections related to immunosuppression

Transplant recipients are also prone to opportunistic
infections due to their immunosuppressed state. As the
presentation of viral infections can be protean, children with
persistent and unexplained fever should be referred back
to the transplant team for accurate diagnosis and prompt
treatment.

Cytomegalovirus (CMYV) infections

CMV is the most common viral cause of infection in
transplant recipients and systemic diseases such as colitis
have been reported in up to half of those affected (32).
It may either be a primary infection acquired from the
donor kidney or due to reactivation of latent disease. The
most common symptoms include prolonged fever and
other constitutional symptoms. Patients may complain of
general malaise, poor appetite and musculoskeletal pain.
Laboratory investigations are characterized by leucopenia,
atypical lymphocytosis and thrombocytopenia. Diagnosis
is usually confirmed by elevated CMV titers detected by
polymerase chain reaction (PCR). The incidence and
severity of CMV diseases have dramatically decreased
over the last few decades due to the availability of more
potent antivirals such as valganciclovir and incorporation of
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hyperimmuniglobulins (CytoGam) prophylaxis in high risk
groups after transplantation (33).

Epstein barr virus (EBV) infections

The severity of EBV infection in children after
transplantation may range from mild symptoms that resemble
infectious mononucleosis, to much more severe illness
including hepatitis and post-transplant lymphoproliferative
diseases (PTLD). Potential risk factors for PTLD include
young age at transplantation; non-immune recipient
receiving an allograft from an EBV positive donor and
multiple episodes of acute rejections required aggressive
immunosuppression (34). Lymphadenopathy may be present
but extra nodal presentation occurs in up to half of cases.
Hence, EBV infection should be on the list of differential
diagnosis in any children after renal transplantation with
fever, especially when it is associated with lymphadenopathy
and/or exudative tonsillitis. Diagnosis is further suggested
by an increase in the viral titer by PCR. The diagnosis
usually requires histological and immunofluorescence
examination of tissue. It is common practice to reduce the
dose of immunosuppression as the first line of treatment,
then supplement with chemotherapy if necessary (35,36).

Polyoma (BK and JC) virus infection

BK and JC viruses are members of the polyoma virus family.
Both viruses were named after the patients from whom
the virus was first isolated. They are rarely pathogenic
in immunocompetent individuals but may progress to
nephropathy in allograft recipients. Affected patients may
present with ureteral stenosis, interstitial nephritis and
progressive loss of renal functions. Diagnosis is suggested
by an increase in viral titer by PCR in blood and confirmed
by renal biopsy (37).

Community acquived viral infection

After resuming school and normal social life, children on
immunosuppressive therapy are frequently exposed to
common pathogens such as influenza, respiratory syncytial
virus and rotavirus. These often mild illnesses may become
much more severe in children who are still on high dose
of immunosuppressive therapies. Varicella-zoster virus
infection may cause fulminant diseases in children without
immunity. In the past, it was recommended that varicella-
zoster immune globulin (VZIG) be administered within 72
hours of exposure in order to minimize the consequences.
However, since VZIG may not be available, it is a
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reasonable alternative to empirically prescribe antiviral such
as acyclovir or valganciclovir for a total of 3 weeks after
exposure (38,39). All children should be monitored closely
after exposure whether or not given antiviral therapy.

In brief, as most of the children are staying close to or
being followed closely by the transplant team immediately
after transplantation, the primary care physicians may not
need to deal with early infections. After the acute phase,
primary care physicians become the valuable resources for
the family, especially for community acquired infections
during peak viral seasons. However, if an obvious source
of fever is not readily identifiable or CMV/EBV infections
are suspected, the patient should be referred back to the
transplant team for further evaluations. At our center, we
usually admit all patients with temperature higher than
38.5 °C for observation when no clearly identifiable source
found. If the patient has an obvious source of infection,
such as a urinary tract infection, we may consider outpatient
therapy if the family is living close to the hospital and has
ready access to the transplant team.

Fever and rejection

Hyperacute rejection occurs when allograft recipients have
pre-existing antibodies against the donors and it occurs
soon after the transplantation, making it is unlikely that
the primary care physician will need to deal with this
catastrophe. Fortunately, the incidence of acute rejections
has been declining steadily over the years. The rejection
rate was over 70% between the years 1987 to 1990, and was
down to 13% in the years 2007 to 2010 (22). Therefore,
it is not unusual to see children to be rejection free during
the first year after transplantation, but acute rejection can
still happen later and patients may present initially to their
primary care physicians with early signs of rejection anytime
up to years.

However, while the possibility of rejection should be
considered as part of the pediatrician’s differential diagnosis
in the evaluation of febrile children with recent renal
transplantation, the typical clinical features of rejections
such as fever; graft tenderness and acute reduction in urine
output are no longer seen commonly in clinical practice (40).
Instead, most children with acute rejections have an acute
rise in serum creatinine and renal biopsy is required in most
instances to confirm the diagnosis. Some children may have
subclinical rejections that will only become apparent on
biopsy (41). Hence, when there is any suspicion, the patients
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should be referred back to the transplant centers immediately.

Chronic allograft rejection is now the leading cause
of graft loss among children and it may occur any time
after renal transplantation. Current literature indicates
that repeat episodes of acute rejection and ongoing injury
(secondary to insufficient or over immunosuppression)
are independent risk factors for development of chronic
rejection (42). Subtle signs such as swelling of lower limbs,
easy fatigue, weight gain, worsening of hypertension
and increase in proteinuria may be present. However,
most patients do not have any symptoms except slow
deterioration of the allograft function.

Although the care for children who suffer from either
acute or chronic rejection remains the responsibility of
the transplant team, the patients may present themselves
initially to their pediatricians. Familiarity with the
presentations and high index of suspicions are keys to early
referral back to the transplant team.

Immunizations

Vaccination can prevent significant morbidity and mortality
in children who receive long-term immunosuppression.
However, timing of the vaccinations is important. For
details in the current recommendation, please refer to the
immunization schedules and guidelines suggested by the
American Society of Transplantation (AST) (43). Although
the antibody responses after vaccinations may not be optimal
in children with chronic kidney diseases, they should still
be vaccinated according to the schedule as much as possible
before transplantation (44-46). Live virus vaccines which
include measles, mumps, rubella and varicella are not safe
to be administered after transplantation. Therefore, these
vaccines should be given while the children are still waiting
for the transplantation. Often when transplantations occur
in very young children, the immunization schedule may have
to be delayed until after the transplantation (43). According
to the AST guidelines, most transplant centers resume
vaccination with inactivated vaccines at approximately
three to six months after transplantation when the dosages
of the immunosuppressants are usually lower (43). Table 2
depicts the vaccines that are considered to be safe after renal
transplantation. Studies from children and adults allograft
recipients suggest that booster doses of some vaccines are
often required to maintain adequate protections, albeit
guidelines for antibody monitoring post transplantation have
not been established (46-48).
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Table 2 The vaccines that are considered to be safe after renal transplantation

Vaccinations that are considered to be safe after renal transplantation in children (43):

e Tetanus and diphtheria (Td)

e Tetanus toxoid-reduced diphtheria toxoid-acellular pertussis (Tdap) vaccine

¢ |nactivated polio vaccine (IPV)

e Pneumococcal vaccine (13-valent pneumococcal conjugate vaccine, PCV13)

e Hemophilus influenza type B conjugate (HIB) vaccine
¢ Inactivated influenza vaccine

e Hepatitis B vaccine

e Hepatitis A vaccine

e Meningococcus conjugated vaccine

e *Human papillomavirus vaccine (HPV)

* Rabies

Vaccinations that are not considered to be safe after renal transplantation in children (43):

e Varicella vaccine

e Varicella zoster vaccine

e Live attenuated influenza vaccine
e Rotavirus

* Measles

e Mumps

* Rubella

e BCG

e Smallpox

e Anthrax

*Recommended for girls only.

Special considerations of vaccinations in allograft
recipients

Although most children would have been vaccinated
against varicella prior to transplantation, some patients
remain non-immune and may require re-vaccination.
Despite some anecdotal data suggesting the efficacy in
immunizing children long after transplantation, current
literature is not sufficient to support the safety of varicella
vaccine in all patients (49-51). Allograft recipients are also
prone to have zoster reactivation, but the varicella zoster
(Zostavax) vaccine, which has been approved to be used in
immunocompetent adults, has not been proven to be safe in
immunosuppressed children (52). There are also insufficient
data to confirm the efficacy and safety of rotavirus vaccine
in children after renal transplantation (43).

Special considerations of vaccinations to family members of
allograft recipients

In general, siblings and close contacts of allograft
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recipients should receive vaccination according to current
recommendations, including yearly influenza vaccines (43).
The only exception is oral poliovirus vaccine as the virus
may be transmissible to the transplant recipient (43).

Varicella vaccines

There are conflicting opinions on the safety of
administration of varicella vaccine in household contacts
of transplant recipients. Although both American Academy
of Pediatrics (AAP) and AST support the use of the
varicella vaccine in household contacts, both organizations
recommend isolation if rashes develop and they should
not be in contact of the transplant recipients (53,54). If
rashes develop in the transplant recipient, the transplant
center should be notified and anti-viral therapy should be
administered immediately.

Rotavirus vaccine
There is no guideline at the present moment on whether
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young siblings of transplant recipients should be
immunized against rotavirus. Although it has been
documented in siblings of transplant recipient that
rotavirus shedding happened after the first vaccination,
most experts consider the risk of household transmission
is less severe than the wild-type rotavirus. Physicians
should weigh the potential risks against the benefits in
recommending vaccination to household members of
transplant recipients. Nonetheless, caregivers to allograft
recipients should always observe good hand washings
hygiene especially after changing diapers or handling fecal
matter of the vaccinated children in order to minimize
household transmission (48).

Cardiovascular and metabolic complications

Chronic kidney disease is a well established and
independent risk factor for cardiovascular morbidity (55).
Children on dialysis have significantly higher risk of early
death due to cardiovascular complications and the risks are
not reversed after transplantation (56,57). In addition, most
of the available immunosuppressive drugs at the present
moment, especially the corticosteroids, tacrolimus and
sirolimus, can contribute to hypertension, hyperlipidemia,
diabetes and obesity, thus continuing to increase the
risk of cardiovascular complications in children after
renal transplantation (14,58-62). The significant roles
of pediatricians to modify these risk factors cannot be
overemphasized (63,64).

Children with dyslipidemia and diabetes secondary
to immunosuppressive drugs are initially managed with
adjustment of the dose or conversion to other drugs.
Pharmacological treatments may become necessary but
dietary and lifestyle modifications should always be part
of the plan. Although the nephrology teams manage most
of these metabolic derangements, the adjunctive roles of
pediatricians cannot be overemphasized. As most families
have had long-term relationships with their pediatricians
prior to transplantation, they are in a much better position
to encourage lifestyle modification and help the transplant
team to monitor the child’s progress.

Gastrointestinal issues

The most common gastrointestinal complaints in
children after renal transplantation are abdominal pain
and diarrhea. Although severe illness such as esophageal

© Translational Pediatrics. All rights reserved.

www.amepc.org/tp

41

necrosis and pancreatitis have been reported, peptic
ulcer has been by far the most frequent cause of acute
abdominal pain (65,66). However, ulcer diseases secondary
to corticosteroids are becoming less frequently seen
with the more rapid tapering regimen and astute use of
ulcer protective agents. Health care providers need to
consider other etiologies such as CMV colitis if the pain is
associated with diarrhea and resistant to antacids.

Diarrhea is becoming more prevalent in children after
renal transplantation. CMYV, rotavirus and other pathogens
are able to cause severe diarrhea in immunosuppressed
children. The frequency of diarrhoea has been noticed
to be higher in patients receiving mycophenolate mofetil
as part of their anti-rejection regimen, which may be
due to the inhibition of crypt cells divisions in colon
(67,68). Physicians need to differentiate whether the
underlying cause is infectious or non-infectious in origin.
As mycophenolate may worsen the diarrhea, the dose
may be required to be reduced during the acute phase.
Fluid management is also important during this phase.
Studies have also showed that tacrolimus levels tend to
be elevated during diarrhoea and subsequently need to
be monitored closely (69). If in doubt, or if the doses
of immnosuppressive therapies require adjustments, the
pediatrician should consult with the transplant team and
the child may need to be seen earlier by the team.

Nutritional issues

While most children do not have difficulty in transitioning
from the previously restrictive renal diet to the normal
regular diet after transplantation, pediatricians and
family physicians may need to be aware of the factors
that may potentially impede this transition. For example,
some children depend on tube feeding before the
transplantation and may display oral motor dysfunction.
Anorexia is commonly seen in children with chronic
illness and it may become challenging to introduce new
food items and increase caloric intake. In contrast to this,
some children may need to be continued on restrictive diet
due to hyperlipidemia and hyperglycemia. Pediatricians
play essential roles in managing the nutritional
needs in children after renal transplantation. Regular
documentation of growth parameters on appropriate
growth curves can aid the nephrology team to evaluate
their growth after transplantation, so interventions such as
nutritional supplementation and growth hormone can be
implemented promptly if indicated.
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Psychosocial development

The process of renal transplants has been reported as
stressful by adolescent patients, with stress impacting
on: perceptions of body image, desire for normalcy,
physical pain and difficulties with communication (70). An
understanding of the stressors adolescent experience post-
renal transplant is essential for preventing and advocating
for mental health and psychosocial development of these
at-risk adolescents. Adolescents have reported the need for
assisting with self-management, meaningful social support,
academic transitions and family relations.

Quality of life

As long-term survival from renal transplantation is as well
established outcome, an increasing number of children and
families are now living longer healthier lives. However, the
restoration of renal function does not necessarily translate
to a normal life. The focus on assessment on healthy organ
function is important, but the evaluation of a child and
family's quality of life has also be identified as essential (71).
Pediatricians are encouraged to assist children and their
families by assessing quality of life post-renal transplant.
Children with renal transplants when compared to health
reference scores should greater concern with physical
appearance, physical symptoms, and increased difficulty
with peer and family relations and school disruption (71).
The stress pre and post renal transplant is not only isolated
to children. Parents reports on quality of life tools has
shown notable differences between results for children
and parents, with parents having low scores on parental
emotional function suggesting the negative impact of renal
transplantation on family function (71). Pediatricians are
in a position to recognize and assist families and children
post-renal transplantation by screening for stressors,
assessing quality of life and referring families and children
to appropriate counseling services.

Non-adherence

Non-adherence in the pediatric transplant population,
especially in adolescents, is well documented and has
led to significant morbidity including graft rejections
(72,73). Pediatricians play supportive roles by encouraging
adolescents and monitoring for adherence. The side effects
of the medications on the body image of adolescents are
well documented. Feelings of vulnerability may evolve into
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risk taking behaviors and non-adherence (74). Anxiety has
also been identified as a significant factor associated with
medication adherence (75). While it is crucial to be sensitive
to the children’s concerns and stresses, the consequences
of not taking immunosuppressive medications should be
addressed on a regularly base and be reinforced repeatedly
during routine checkups. When intervention is needed, the
pediatrician can work with the nephrology team to arrange
counseling and psychosocial support.

Other cosmetic issues

Gingival hyperplasia is a common side effect in
patients receiving cyclosporine. Although cyclosporine
has been replaced by tacrolimus as the mainstay of
immunosuppressive therapy, some children who received
their allograft relatively long time ago might still be on
this medication. Good oral hygiene with brushing, flossing
and plaque control may improve the gum conditions but
these interventions may not avert gingival hyperplasia.
Gum hypertrophy may recede over time but some children
may require gingivectomy. Antibiotic prophylaxis for
endocarditis should be considered before these dental
procedures (76).

Daily activities issues

Children usually become more active and energetic after
renal transplantation, and they should be encouraged to
participate in age appropriate activities as soon as tolerated.
At our center, children may resume all activities after
8 weeks of transplantation but are usually advised to avoid
heavy lifting for 6 months. Although not encouraged, if
the children prefer to participate in vigorous contact sports
such as football and wrestling, adequate and appropriate
protective measures need to be reviewed.

Most children are ready to return to school within
3 months, a few hours each day until they can tolerate a
full day. It is not uncommon to come across parents who
are overprotective and hesitate to allow their children to
return school because of the fear of exposure to infections.
The pediatrician is pivotal in counseling these parents by
reiterating the benefits of allowing their children to return
to school and thus interacting with their peers. Pediatricians
can act as advocates for children and liaise between the
school and health care team. If children are well enough,
collaboration with the school while children are at home,
may allow for tutoring in the home environment by school
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teachers, so as to alleviate stress for the child when they
do return to school. Programs in the UK demonstrating
an alliance between hospital care providers and educators
has proven effective (77). The primary care physician may
also facilitate the transition by coordinating with the school
nurses to ensure that the child will receive his anti-rejection
medications on time.

Conclusions

The growing population of kidney transplant recipients
and their improved long term survival rates will continue
to increase the need for long term care by their primary
care physicians. The transplant team does not supplant
the pediatricians who remain the providers for their health
maintenance needs.
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