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Geographical Variation in the Incidence of End-Stage Renal Disease

Incidence, per
million population
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Chronic Kidney Disease Classification According to Glomerular Filtration Rate and Albuminuria

GFR categories (ml/min/1.73 m?) Persistent albuminuria categories
description and range description and range

G1 | Normal or high =90 Al A2 A3

G2 | Mildly decreased 60-89

G3a| Midly to moderately decreased 45-59 Normal to mildly Moderately Severely
increased increased increased

G3b| Moderately to severely decreased | 30-44

G4 | Severely decreased 15-29 <30 mg/g 30-300 mglg =300 mglg

G5 | Kidney failure <15 <3 mg/mmol 3-30 mg/mmol >30 mg/mmol

Classification of CKD based on presence or absence of systemic disease and location within the kidney

Presence of systemic disease

affecting the kidney Primary kidney diseases

Glomerular diseases

Tubulointerstitial diseases

Vascular diseases

Cystic and congenital diseases

Fig. 77.1 Depiction of chronic kidney disease classification, G-stages and A-stages. The cube
denotes how the three components of the chronic kidney disease classification scheme (glomerular filtration
rate [G], albuminuria [A] and underlying kidney disease) interact to influence the risk of progression to kidney
failure. This risk is represented in qualitative terms (lowest to highest) by green, yellow, orange and red
colors.
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Proteinuria and Renal Disease Progression
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Mechanisms of Interstitial Damage Induced by Proteins

Activated proximal tubular cell
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TABLE 101.1 Side Effects of Small-Molecule Inmunosuppressive Medications

Cyclosporine Tacrolimus Mycophenolate Azathioprine Corticosteroids mTOR Inhibitors Lefl idh
Renal Nephrotoxicity, type 4 Nephrotoxicity, type 4 RTA, HTN, hypokalemia, diuretic Synergistic
RTA, HTN, diuretic HTN, diuretic resistance, resistance nephrotoxicity with
resistance, hyperkalemia, CNls, delayed recovery
hyperkalemia, hypomagnesemia, from ATN, proteinuria,
hypomagnesemia, hypophosphatemia hypokalemia, HTN
hypophosphatemia
Gastrointestinal Diarrhea, abdominal pain Diarrhea, nausea and ~ Nausea and Peptic ulcers, gastritis, Diarrhea Nausea,
vomiting, gastritis, vomiting, esophagitis, diarrhea, colonic diarrhea,
esophagitis, oral hepatotoxicity, perforation hepatitis
and colonic ulcers pancreatitis
Hematologic Thrombotic Thrombotic Anemia, leukopenia, Anemia, Leukocytosis, polycyth Thromboti Anemia,
i giopath i iopath thrombocytopeni leukop microangiopathy, leukopenia
thrombocytopenia anemia,
thrombocytopenia
Metabolic Hyperlipidemia, New-onset diabetes Hyperlipidemia, hyp Hyperlipidemi
hyperuricemia, gout, hyperglycemia, osteoporosis,
glucose intolerance avascular necrosis, increased
appetite and weight gain
Dermatologic Gingival hyperplasia, Alopecia Hirsutism, acne, cushingoid Impaired wound healing, Alopecia
coarsened facial facies, buffalo hump oral ulcers Rash
features
Neurologic Encephalopathy, Encephalopathy, insomnia, Progressive Psychosis, insomnia, myopathy Reflex sympx
insomnia, myopathy, myopathy, tremors multifocal dystrophy
tremors leukoencephalopathy
Other Edema Myocardial hypertrophy Viral infections, Cataracts Lymphocele, interstitial
pulmonary edema pneumonitis, rash,
in elderly edema

ATN, Acute tubular necrosis; CNIs, calcineurin inhibitors; HTN, hypertension; mTOR, mammalian target of rapamycin; RTA, renal tubular acidosis.
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TABLE 79.1 Methods for Monitoring Proteinuria or Albuminuria

Methods C t
Recommended
uPCR or uACR* of intended 24-h urine collections that Most accurate method (see text). Also can be used to assess nutrient intake relevant to CKD
are at least 50% complete based on creatinine content” management (e.g., Na, K, urea nitrogen, water). Inconvenient, but this can be mitigated (see text).
uPCR or uACR ratio from overnight collections (first More convenient than 24-h collections but provides a lower estimate of proteinuria than 24-h
morning void) collections and is more vulnerable to artifacts (see text).

Not Recommended

Intended 24-h urine collection in which protein or Large overcollections and undercollections are common in intended 24-h urine collections. If
albumin is measured but creatinine is not measured creatinine content is not measured, the degree of overcollection or undercollection cannat be
reliably assessed.
Spot uPCR or uACR Convenient but highly inaccurate estimate. Cost-to-benefit ratio is low because cost is about the

same as 24-h urine testing, but often the results of spot testing are misleading.
Dipstick test for proteinuria (albuminuria) Convenient and low-cost point-of-care measure but not reliable for monitoring CKD patients.

Methods for monitoring proteinuria or albuminuria. E = (140 — Age) x Weight (Noncbese) in kg x 0.2 x 0.85 if female
An M/E ratio exceeding 0.5 is evidence that the collection is more than 50% complete.

*UACR is recommended if 24-hour proteinuria is <600 mg (uPCR if <0.3 for average-sized person). uUPCR is recommended if 24-hour proteinuria
is above 500 mg.

"Degree of completeness of an intended 24-hour urine collection = measured creatinine content (M)/expected creatinine content (E).
CKD, Chronic kidney disease; uACR, urine albumin-to-creatinine ratio; uPCR, urine protein-to-creatinine ratio
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TABLE 108.2 Recurrent Diseases in Renal Transplants and Effects on Graft Survival

Disease Clinical Recurrence Rate (%) Graft Loss in Recurrent Di (%)
Primary focal segmental glomerulosclerosis 20-50 (children), 10-15 (adults) 40-50
Membranoproliferative glomerulonephritis type 1 20-30 30-40
Dense deposit disease 80 20, often late
Hemolytic uremic syndrome (HUS)

Classic D + HUS 0-13 Uncommon

Atypical D — HUS 30-50 55-100

Familial HUS 57 Approaching 100
IgA nephropathy 30-40, increases with longer duration of follow-up 16-33
(30%-60% histologic recurrence rate)

IgAV (Henoch-Schonlein purpura) Rare (despite 50% histologic recurrence rate) Rare
Membranous nephropathy 10-29 (histologic recurrence may be more common) Up to 50
Systemic vasculitis, including Wegener 10-20 20-50

granulomatosis and microscopic polyangiitis
Anti-GBM disease (Goodpasture disease) <5 50
Systemic lupus erythematosus 1-30 Rare
Amyloidosis 25 10-20

GBM, Glomerular basement membrane; IgA, immunoglobulin A; IgAV, IgA vasculitis.
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Patients with proteinuria (%)
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— <25

=0 =1 26e-30

20 I =-=0

30 40 50 60 70
Age (in decades)

Prevalence of proteinuria in living-donor kidney recipients 1
year after after, according to age (horizontal X-axis) and
recipient’s weight (body mass index [BMI] : <25 white column;
26-20 striped column; =320 black column}.
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Approach to Proteinuria ]

r * Assess proteinuria at least once during the 1* month
+ If ESRD was due to FSGS, then assess proteinuria daily x 1% week
then weekly x4
* Screen with spot urine PCR or ACR - Confirm significant values
with 24-hr urine collection
Consider Renal Allograft Biopsy — 1 month if:
Assest Racipibais lov Fost: + New Onset Proteinuria (24-hr 300 mg/day)

URspit Frctebuats + Unexplained Proteinuria (24-hr > 1500 mg/da

+ Assess proteinuria every 3 months in all recipients
* For proteinuric patients, consider more frequent
screening (e.g. monthly)

* Screen with spot urine PCR or ACR - Confirm
significant values with 24-hr urine collection

Assess Recipients for Post-
transplant Proteinuria

+ Assess proteinuria every 12 months in all recipients
+ For proteinuric patients, consider more frequent
screening (e.g. every 3 months)

* Screen with spot urine PCR or ACR ~ Confirm
significant values with 24-hr urine collection

Consider Renal Allograft Biopsy ~ 2 to 12 months if:
* New Onset Proteinuria (24-hr 2 300 mg/day)

* Unexplained Proteinuria (24-hr 2 1500 mg/day)

Assess Recipients for Post-
transplant Proteinuria

z = = Z
* New Onset Proteinuria (24-hr 2 300 mg/day)
* Unexplained Proteinuria (24-hr 2 1500 mg/day)

Approach 1o the kidney transplant patient with proteinuria. Reprinted with permission from Shamseddin MK, Knoll GA.
Posttransplantation proteinuria: an approach to diagnosis and management. Clin J Am Soc Nephrol, 2011;6:1786-1793.
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Prevalence of Proteinuria after Kidney Transplantation and Related Risk

Factors

Abstract:

BACKGROUND: Proteinuria after kidney transplantation is associated with an increased
incidence of transplant failure, especially chronic allograft Nephropathy and cardiovascular
events, which are the main cause of morbidity and mortality in kidney transplantation. Here
lies the importance of studying the prevalence of proteinuria after kidney transplantation and

the factors associated with its occurrence.

OBJECTIVE: Determining the prevalence of proteinuria after one and two years of kidney
transplantation, and studying the relationship between the amount of proteinuria, the gender
and age of both the donor and the recipient, the presence of hypertension and diabetes in

recipients, the duration of dialysis, the cold ischemia time, and the induction therapy used.

METHODS: 200 samples were taken in a cohort retrospective study between 2018 and
2020 and followed up for two years. Patients were divided into three groups: Group A:
>500mg/day, Group B: (500-1000) mg/day, and Group C: <1000mg/day. The prevalence

of proteinuria was defined as >500 mg/day.

We tested the association between proteinuria (PTN) and the age/sex of donor and
recipient, hypertension, diabetes, inflammatory medications before transplantation, cold

ischemia time, original disease before transplantation, as well as other variables.

RESULTS: The prevalence of proteinuria in the sample studied in group B was (500-1000)
mg/day, after six months of transplantation it was 9 (4.1%), after a year 21 (9.4%), and
after two years 24 (11.5%), while the prevalence of proteinuria in the sample in group C
(<1000 mg/day): after six months of transplantation was 5 (2.3%), after one year 23
(1().3%), and after two years 13 (6.2%).

A significant association was found between the prevalence of proteinuria, creatinine

concentration, and cold ischemia time, neither sex nor age affects proteinuria.

CONCLUSION: The prevalence of proteinuria increased after kidney transplantation in
those with high creatinine numbers and increased cold ischemia time compared with other

patients.

KEYWORDS: kidney transplantation, prevalence, proteinuria, risk factor, graft survival.
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