European out-of-offices: “I'm away
camping for the summer. Email again
in September”

American out-of-offices: “I have left
the office for two hours to undergo
kidney surgery but you can reach me
on my cell anytime”




VIEGICAUIONS after KIGREY, transplantation
&
IMPLrEVEd theatment Gl InfeEctions

 Paul C. Grimm MD,
* Prof. Of Pediatrics
« Stanford University

Stanford
g Children's Health




I51fe gained by transplant
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meline eff Pest=liransplant Infections

Nosocomial
Technical

Donor-
derived
Donor/Recipient
Transplantation

Activation of Latent Infections,
Relapsed, Residual,
Opportunistic Infections

Community-Acquired

Dynamic Assessment of Infection Risk

Recipient-

Resistant Species:
« MRSA, VRE, Candida

+ Aspiration, Line/Wound
Infection, Anastomotic
Leaks/Ischemia

* Clostridium diff. Colitis

Donor-Derived (uncommon):

+ HSV, LCMV, Rabies, West
Nile Virus

Recipient:

» Aspergillus, Pseudomonas

Months 1 - 6

With Prophylaxis:

* Polyomavirus (BKV)

» Clostridium diff. Colitis

* Adenovirus, Influenza, HCV
» Cryptococcus neoform.

+ M. tuberculosis

> 6 Months

Community-Acq. Pneumonia
Urinary Tract Infection

» Aspergillus, Atypical Moulds
« Nocardia, Rhodococcus

Late Viral Infections:

* CMV (Colitis, Retinitis)
« Hepatitis (HBV, HCV)

* HSV Encephalitis

« SARS, West Nile Virus
* Polyomavirus (JCV)
Associated Malignancy:
* PTLD, Kaposi Sarcoma

Anastomotic Compl.

Without Prophylaxis (add.):

* Pneumocystis (PcP)

« HSV, vVZV, CMV, EBV,
HHV-6, HHV-8, HBV

+ Listeria, Nocardia,
Toxoplasma etc. Cocci

Am J Transplant 2009, 9(S4): 3; Am J Transplant 2013, 13(S4): 3
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IRfection Prevention

* Pre-Transplant
« Post Transplant- Prophylaxis and Surveillance
« Post Transplant- Living



IRfection Prevention
* Pre-Transplant
* Infection Risk Assessment
e [mmunizations



IRfECtioN EXPOSURE HIStOLY,

Family members and household members:
 Treatment for active/latent TB

Vaccine history
Animal exposure

» Pets, farm animals, petting zoos
Recent insect bites — ticks, mosquitoes

Sexual activity

« If sexually active, consider testing for: Syphilis, GC & Chlamydia
Diet

» High risk foods

» Unpasteurized dairy products



IRfECtioN EXPOSURE HIStOLY,

 Travel history, especially past 2 years

consider Coccidioides.
consider: Histoplasma
consider: Coccidioides, Histoplasma, Strongyloides

consider: Coccidioides, Histoplasma, Toxoplasma
and Trympanosoma cruzi (Chaga’s)

consider: Toxoplasma
consider: Schistosoma

 Significant time living in or born in TB endemic country & BCG



Climate Change s Changing vap

Areas Endemic for Coccidioidomycosis

I Highly endemic [l Established endemic [l Suspected endemic



|mmURIZation

iF 1+l B Recommended Child and Adolescent Immunization Schedule for ages 18 years or younger, United States, 2022

These recommendations must be read with the notes that follow. For those who fall behind or start late, provide catch-up vaccination at the eardiest opportunity as indicated by the green bars.
To determine minimum Intervals between doses, see the catch-up schedule (Table 2).

nn o o mﬂ

Vacdne |
Hepatitis B (HepB) 1"dose 4 2%dose —p

Rotavirus (RV): RV1 (2-dose seres), 1#dose
RVS {3-dose series)

Diphtheria, tetanus, acellular pertussis 1" dose
(DTaP <7 yrs)

Hoemophilus influenzoe type b (Hib) 1" dose

Pneumococcal conjugate (PCV13) 1 dase

Inactivated poliovirus
PV <18yrs) Yidoss

Influenza (HV4)

o)

Influenza (LAIVA)

Measies, mumps, rubella (MMR)

Varicella (VAR)

Hepatitis A (HepA)

Human papillomavirus (HPV)

=2years)
Meningococcal B (MenB-4C, MenB-
FHbp)

Pneumococcal polysaccharide
(PPSV23)

Seropositive in endemic areas anly
Dengue (DEN4CYD; 9-16 yrs) (Ses Hotes)

Range of recommended . Range of recommended ages Range of recommended ages 155} Recommended vaccnation Recommended vaccination based No recommendation/
ages for all children for catch-up vaccination for certain high-risk groups 1555 can begin in this age group on shared dinical decision making not applicable




IRfECtIon Prevention
* Pre-Transplant
* Infection Risk Assessment
* Immunizations
« Post Transplant Prophylaxis and Surveillance
 Antivirals, antimicrobials, antifungal



Right iliac fossa
renal allograft+—+—+

Bladder




Iree moenths after renalitransplantation:
PREUMOECYSHS







Survellance &£ Preventive iherapy.

Pneumocystis (PJP)

* Trimethoprim-sulfa, pentamidine, atovaguone, dapsone

EBV & CMV

 Antiviral PCR Surveillance

* Prophylactic/preemptive treatment with valacyclovir or valganciclovir

BK Virus

 Antiviral surveillance->Thoughtful immunosuppressive therapy reduction
Coccidiodomycosis

* Fluconazole (for life?)



IRfECtIon Prevention
* Pre-Transplant
* Infection Risk Assessment
e Immunizations
* Post Transplant Prophylaxis and Surveillance
 Antivirals, antimicrobials, antifungal
« Post Transplant Living
* Infection Risk
* Immunizations
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VACCINATIONS

 SIMPLE RULE OF THUMB: i

“Do NOT give patients LIVE or
LIVE ATTENUATED VACCINES
after transplantation”



BOARDSINVICE QUESHHIOIN

A transplant patient on the same tacrolimus dose for 5 years started on a health
food diet and OTC herbal products. His tacrolimus levels have abruptly
decreased to unacceptably low levels, putting him at risk for rejection. The
coordinator accused him of being noncompliant, but the patient insisted he was
taking his medication as prescribed.

What is your assessment?

A. This patient is becoming noncompliant and is in denial; he needs an immediate
psychiatry consult

B. This patient is taking grapefruit extracts.

C. This patient is taking St. John’s Wort.

D. This patient is taking creatine supplements, which increase the activity of P-
glycoprotein, leading to enhanced tacrolimus excretion

E. This patient is taking echinacea, which activates renal tubular excretion of
tacrolimus.



CYPSAZInAUCErS (LCowerdrtgievels)

Class Inducing Drug

Antiseizure Medications Carbamazepine
Fosphenytoin
Oxcarbazepine
Phenobarbital
Phenytoin

Anittuberculosis Rifabutin

Rifampin

Antiviral Efavirenz

Others Bosentin
Modafanil
St. John Wort




BOARDBDISINIEE QUESHHION

A transplant patient on the same tacrolimus dose for 5 years started on a health food diet
and OTC herbal products. His tacrolimus levels have abruptly decreased to
unacceptably low levels, putting him at risk for rejection. The coordinator accused him
of being noncompliant, but the patient insisted he was taking his medication as
prescribed.

What is your assessment?

A. This patient is becoming noncompliant and is in denial; he needs an immediate
psychiatry consult

B. This patient is taking grapefruit extracts.

C.

D. This patient is taking creatine supplements, which increase the activity of P-
glycoprotein, leading to enhanced tacrolimus excretion

E. This patient is taking echinacea, which activates renal tubular excretion of
tacrolimus.
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CYPRPSAZNnMIBIterS (InCrease Ievel)

Class Inhibiting Drugs

Antibacterial (macrolide) Clarithroymycin, Erythromycin

Antidepressants Fluvoxamine, Nefazodone

Azole Antifungals Fluconazole, Voriconazole, Itraconazole etc
Calcium Channel Blockers Diltiazem, Verapamil

Foods Grapefruit, pomegranate

Protease Inhibitors (Hep C) Boceprevir, Telaprevir

Protease Inhibitors (HIV) Atazanavir, darunavir
Fosamprenavir, indinavir
Nelfinavir, ritonavir, saquinavir

Others Amiodarone, Dalfopristin, Statins

Tacrolimus/Cyclosporine




COVID 19N heRPIES (as eliteday)

Patient age and
weight
requirement

First line

Second line

Patients <12
years of age

OR <40 kg

Remdesivir IV

N/A

Paxlovid™
(nirmatrelvir
with ritonavir)

Patients 12-17
years of age
AND 240 kg

Remdesivir IV

If Paxlovid™ s not
available or is
contraindicated

Bebtelovimab IV

If both Paxlovid™ and
remdesivir are not
accessible or clinically
appropriate

Paxlovid™

(nirmatrelvir

; >
Patients 218 with ritonavir)

years of age

Remdesivir IV

If Paxlovid™ s not
available or is
contraindicated

Molnupiravir
If both Paxlovid™ and
remdesivir are not
accessible or clinically
appropriate

Bebtelovimab IV

If both Paxlovid™ and
remdesivir are not
accessible or clinically
appropriate




Risk of Grait ILoss by CURRENT Age

ANATOMY OF A
TEENAGER'S
BRAIN

'—transplanted kidney at age 23... is <60%



Ihe changing adelescent vrain

Limbic region

Degree of Maturation

Development mismatch |

Age: 0 5 10 15 20 25 30

Giedd, J. Scientific American 2015



timing of brain maturation

e Time gap may explain why adolescence is a period of
heightened experimentation with risky behaviors.

e |ncreased risk of

e violence/criminal activity

e kids under 18 years account for 25% of all violent
crime in USA

e drug & alcohol experimentation
e unsafe sexual activities

e medication noncompliance



RUMSpPHNG

what happens in

RUMSPRINGA
stays in Rumspringa




AdUlt Pest-transplant nenadherence

* Risk increases when medication regimen is:
*Frequent dosing

«Complicated regimen, multiple drugs and dosage
frequencies

*Drug side effects

1. Laederach-Hofmann K, Bunzel B. Gen Hosp Psychiatry. 2000;22(6):412-424.
2. De Geest S, Moons P. Nephrol Dial Transplant. 2000;15(4):457-459.
3. Scmid-Mohler G et al (2010) Clin Transplant 2010:; 24: 213-222



Barrers terAdelescent liransplantt AdhREENCE

Pediatr Transplantation 2008: 12: 300-308 Copyright © 2008 Blackwell Munksgaard

Pediatric Transplantation
DOI: 10.1111}].1399-3046.2007.00886 .x

Perceived barriers to adherence among
adolescent renal transplant candidates

Zelikovsky N, Schast AP, Palmer JA, Meyers KEC. Perceived barriers | Nataliya Zelikovsky‘, Aileen P.
to adherence among adolescent renal transplant candidates. Schast?, JoAnn Palmer® and Kevin
Pediatr Transplantation 2008: 12: 300-308. © 2008 Blackwell Munksgaard | E.C. Meyers'

Just forgot
Wasn’t home

Interferes with activity
Hate the taste E Morning

Ran out O Lunch
Refused : Afternoon
Not feel well [0 Dinner

El Bedtime

[ = o o 2

Hard to swallow

i - .

Fig. 2. Time of day youth reported to be most difficult for
medication taking.

Fig. 1. Reasons reported by youth for non-adherence.




Adherence Patternsiin Pediatic EpIepsy.

Figure. Six-Month Adherence Trajectories of Children With New-Onset Epilepsy

Like Brushing your teeth
T ik rnadharcs -Random, disorganized
IR s o -Benefit from problem solving
and organizational strategies

8
@
o
g
2
T
<

) ; -Occasionally miss doses with
L & = w 3 : no consequence, so, believe
Moderate nonadherence meds are nOt important

Adherence, %

-A decision

90 120 150 180 60 90 120 150 180
Day Day

Smooth curves represent model-based group trajectories.

©2011 American Medical Association. All rights reserved. JAMA, April 27, 2011—Vol 305, No. 16 1673




EIS Ol pPOSt-transplanitnenadnerence

» Forget to take medications

> Simplified regimens are recommended

» Believe missing medication won’t hurt
them

- Patient education

» Active independent decision to
ignore

-> Most difficult to treat

~
N



Varation el Drig LLevels

Within-patient variability in
immunosuppressive drug
exposure as a predictor for poor
outcome after transplantation

Teun van Gelder'?

Within-patient variability in immunosuppressive drug exposure is easily
identified by measurement of drug concentrations at the outpatient
clinic. Fluctuating levels despite a stable drug dose can be observedin a
substantial proportion of patients. It has now been shown that this
within-patient variability is a predictor for poor long-term outcome
after transplantation. Nonadherence most likely is an important
determinant of variability, and strategies to tackle nonadherence are
being developed.

Kidney International (2014) 85, 1267-1268. doi:10.1038/ki.2013.484

Following the study by Borra et al.,?
we also suspected that nonadherence
would be an important cause of within-
patient variability. We decided to ask
patients to come to the hospital to inves-
tigate whether self-reported medication
adherence would be correlated with our
pharmacokinetic assessment of variabi-
lity. We invited patients from the lower
quartile of variability, and patients from
the highest quartile of variability.
Almost all patients with low variability
agreed to participate and arrived at their
scheduled visits, whereas patients with
high variability often claimed they were
not available, or they canceled their
appointments at a later point in time—
obviously highly suggestive of nonad-
herence,|




In pediatric kidney transplant recipients, is tacrolimus level variability CJAS N
associated with bad outcomes?

12

Single center

All children with
kidney transplant,
2004-2018

n = 426 patients

Conclusion: In pediatric kid ney transp|ant recipients’ h|gh Kim H. Piburn, Vaka K. Sigurjonsdottir, Olafur S. Indridason, et al.

. . . . o . . Patterns in Tacrolimus Variability and Association with De Novo
tacrolimus intrapatient variability was associated with de Donor-Specific Antibody Formation in Pediatric Kidney Transplant

novo DSA formation Recipients. CJASN doi: 10.2215/CJN.16421221.
' Visual Abstract by Joel Topf 9 @Kidney_Boy
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InHUENCE eI deSING frEgUENCY, BN adhErENCE

Prospective multicentre cohert study in 278 renal transplant reCIPIENtS

Once daily 2.35*

Twice
daily

Dosing frequency

3to
4x/day

0] 0.5 1.0 1.5 20 25
Likelihood of adherence

*p=0.003 vs twice-daily dosing 1. Weng FL, et al. J Am Soc Nephrol 2005;16:1839-48



Immediate release tacrelimus Vs Envarsus

Observed mean whole blood time-concentration curves
TDD conversion rate 1:0.85 IR-Tac:.LCPT

Tacrolimus Concentrations Mean +/- SE (ng/mL)

Treatment: ==—tw— |R-TaC ===o = | CPT

12 14 16 18 20 22 24
Time (hours) after AM dose

Figure 3. Observed mean tacrolimus whole blood time-concentration curves for immediate-release tacrolimus (IR-Tac) and LCPT
(extended-release tacrolimus; originally LifeCycle Pharma Tacrolimus). Abbreviations: AUC, area under the curve; SE, standard error;
TDD, total daily dose.

AJKD Vol 71 | Iss 3 | March 2018

Results of ASERTAA, a Randomized Prospective
Crossover Pharmacogenetic Study of Inmediate-Release
Versus Extended-Release Tacrolimus in African American
Kidney Transplant Recipients

Jennifer Trofe-Clark, Daniel C. Brennan, Patricia West-Thielke, Michael C. Milone, Mary Ann Lim,
Robin Neubauer, Vincenza Nigro, and Roy D. Bloom




Evaluating the Risk and Benefit of Once Daily Mycophenolate Acid in

Stanford i 1 i ini &S
7 By Y Pediatric Kidney Transplant Recipients 3

L. Maestretti!, A. McGrath', A. Fong', A. Brubaker?, A. Gallo?, P. Grimm?, A. Chaudhuri?
Lucile Packard Children’s Hospital Stanford?, Stanford University?

Objectives/Aims INTRODUCTION RESULTS
- i inptit i i f Mycophenolic Acid levels and kidney function remained stable
The main Obj ective 16 patl(-:‘n s “;Ffre included who had history following the change to once daily dosing of Mycophenolic Acid.
is to demonstrate s:ages ive of :jmmunosuppr:s:l?n non-tw )
i adherence and were converted from a twice
that.once daily Medication non- daily to a once daily regimen: g‘f’“zmlg ry:;or ho:mllc
dosing of e et +  37.5% were steroid-based tration Rate cid leve
Mypophenolgte ' k%:‘r:yﬂolmc.:’l\ : «  50% presented with biopsy proven ACR p=0.77 p=045
Acid (Myfortic) ® is recipients. +  25% patients had AMR and de novo
well tolerated, DSAs .
mounts a good agfer?en'g:':/as 14-22 years, 62.5% patients
PIOOd MMF level, Regimen initiated in January 2019.
improves Follow up period for all patients was at least 3
adherence and months.
does not increase Despite the Standard No new ACR with new regimen.
the risk to the m"‘:‘:mmx e 2 pa.(ients had inco'rerIete resolutic?n of
allograft ddney transplant previous ACR requiring further anti-
i B rejection therapy.
« Risk defined as the (mme Onet;r)latient developed de-novo DSA within a
development of i GFR (estimated by the CKID Under 25 GFR
acute ,ce”“Iar equation) remained unchanged.
rejection (ACR), No graft loss. DISCUSSION
antibody mediated Trough tacrolimus level and MMF level did not
rejactian (AMK), it ‘Sﬁ‘é'?" h level at 3 month
p edian rough level at 3 months
donor specific remained >3 uglmgl. Smaller patient population.
aanOd’g7 (DSAs), METHODS AND MATERIALS There were no infections nor evidence of
and grait Ioss. neutropenia.
The regimen was well tolerated with no report good h‘m‘; e v f 223’}?,'22 Qg'{,’e',?,s"gﬂ,";‘;,{,?;‘}g;';‘:;‘g';“
of gastrointestinal or other side effects. day i pp 1 regi improving
E:er ch?jn reyn:::d ofb:H patients placed on once and not increasing the risk of graft loss.
ily regimen as described above.
CONTACT The safety and efficacy of this regimen should be studied
Evaluated the cohort for ACR, AMR, DSAs, graft function, in a large scale randomized controlled study.
Mycop! late toxicity, infection, and graft loss.
Anne McGrath, MS, CPNP-PC
Stanford Children’s Health
Luciltl Packard lr."rgldrer;‘sr:o;ﬁidﬂl Stanford
Email: amcgrat| stanfordchildrens.or
Phone: 65:‘49245480 :
Website:




@nce aday therapy,

Any time that works!
A single reliable person
Parent, Grandparent, older sib or relative, neighbor

School or school teacher, coach or nurse during
school days



Belatacept

« Costimulation blockaid
* Every 4 weeks IV
« Low doses of oral meds necessary




New enset Diapetes Mellitis after transplant
(N@DAT))

African genetic background or Hispanic
Family History

Obesity

Hepatitis C Virus infection

Pre-existing glucose intolerance

High steroid dose

Cystinosis



IncIdence eff Pediatrc NODAN]
« 20-35% for TAC
« 2-9% for Cyclosporine

* Reviewed by Garro et al. Ped. Neph 2015;30:405-
416 Prokai et al.
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Tac CyA

Fig. 1. Incidence of PTDM plus IGT in Tac (M) and CyA-
treated (W) children (*p < 0.05).




Adult NO@DBDAI]

« Retrospective review of 54 adult renal allograft
recipients with NODAT on TAC/MMF/Pred

« 34 patients switched to cyclosporine
* 42% (14) recovered from NODAT

« 20 patients stayed on tacrolimus

Transplant International ISSN 0934-0874

ORIGINAL ARTICLE

Conversion from tacrolimus to cyclosporine A
for new-onset diabetes after transplantation:

a single-centre experience in renal transplanted
patients and review of the literature

Lidia Ghisdal," Nora Ben Bouchta," Nilufer Broeders," Laurent Crenier,”> Anh-Dung Hoang,"
Daniel Abramowicz' and Karl Martin Wissing'

1 Department of Nephrology and Renal Transplantation, CUB Hopital Erasme, Bruxelles, Belgium
2 Department of Endocrinology, CUB Hopital Erasme, Bruxelles, Belgium



Rediatric NODAI)

« Retrospective study of 45 pediatric and young
adult cases of NODAT

 In 6 cases, TAC was switched to cyclosporine
« 3 of those (50%) recovered from NODAT

Pediatr Transplantation 2008: 12: 643649 © 2007 Wiley Periodicals, Inc.

Pediatric Transplantation

DOL 10.1111}].1399-3046.2007.00862.x

Post-transplant diabetes mellitus in children

following renal transplantation

Prokai A, Fekete A, Kis E, Reusz GS, Sallay P, Korner A, Wagner L, | A. Prokai', A. Fekete', E. Kis',
Tulassay T, Szabo AJ. Post-transplant diabetes mellitus in children G. S. Reusz', P. Sallay', A. Korner',
following renal transplantation. L. Wagner?, T. Tulassay' and
Pediatr Transplantation 2008: 12: 643-649. © 2008 Wiley Periodicals, Inc. | A. J. Szabo'

'Fj Pediatrics




Diabetesis badferyoung Kidney: transplant patients

Impact of Diabetes on Kidney Transplant Sy e e
Recipients 40-Years-Old and Younger ISR \11ev

The impact of diabetes on young transplant recipients: An
American perspective

Jackquelin M. Loera' @ | Spencer C. Barrett! | Theodore S. Zhang! |
Adrish Anand® | Ahmed A.Y.Awan? | Bhamidipati V. R. Murthy? |
Christine A. O'Mahony®? | John A. Goss*? | Abbas A. Rana'?

Nephrology. 2022;27:450-457.
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FIGURE 1 (A) Kaplan-Meier curve comparing diabetic and non-diabetic transplant recipient survival over time.



N@IDAI)

« Consider rapid switch to belatacept
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