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FIGURE 2. Number of reported prevalent cases of end-stage kidney disease, by primary cause — United States, 2000-2019*
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* Data from United States Renal Data System, 2021 Annual Data Report, Reference Tables. https://adr.usrds.org/2021/reference-tables
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Haemodynamic hypothesis SNGFR
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Increases in vasoactive hormones y N 4
* RAAS activation ! . A
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* Increased nitric oxide synthesis -‘ AP
* Increased COX2-derived
prostanoid synthesis
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Vasodilation Vasoconstriction

‘Absolute’ glomerular hyperfiltration

Tubular hypothesis

T Glucose and
Na reabsorption

T Glucose Vasodilation Vasoconstriction

excretion 'Absolute’ glomerular hyperfiltration
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Angiotensin II

Thromboxane A2

Endothelin 1 (ETA receptor)

Reactive oxygen species

J Am Soc Nephrol. 2017 Jan 31;28(4):1023-1039. Glomerular Hyperfiltration in Diabetes: Mechanisms, Clinical Significance, and Treatment
Lennart Tonneijck *,B<1, Marcel HA Muskiet *, Mark M Smits *, Erik J van Bommel *, Hiddo JL Heerspink T, Daniél H van Raalte *, Jaap A Joles
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Glucose

\

Glucose-6-P

¥

Fructose-6-P

\

Fructose-1,6-Bis-P

Glyceraldeide-3-P

1,3-Bis-Phosphoglycerate

¥

Pyruvate

Aldose reductase

NADPH+H*  NADP*

Glutathione reductase

GSSG 42 GSH

ALDOSE REDUCTASE PATHWAY

Sorbitol Fructose
Sorbitol dehydrogenase

NAD* NADH+H*

NADH+H* oxidase

Fructose-3-P

3-deoxyglucosone

Only trace amounts of non-phosphorylated glucose (*3%)
enter the aldose reductase pathway

under normoglycemia,
but this pathway is ten times increased (*30%)
in uncontrolled diabetes.
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HNF1B-associated phenotypes (Prevalence in literature®)

Renal manifestations (61-91%)

Polycystic kidneys

Renal hiperechogenicity
Hypoplastic kidneys
Dysplastic kidneys

Loss of cortico-medullary
differentiation

Structural abnormalities
e Hydronephrosis

¢ CAKUT
o Hyperuricemia (25-75%)
e Hypomagnesemia (<10-67%)

A Prevalence in literature published in Vasileiou et al. 2019
* Prevalence in literature for 17q12del
** Prevalence in literature for HNFIB variants

Extrarenal manifestations

Pancreatic:

e DiabetessMODY (9-82%)
e Pancreas abnormalities (6-54%)
Neurological: (30-89%* or 11%**)
e Learning difficulties

e ASD

e Schizophrenia
e Coordination and motor skills issues

Genitalia: (18-80%)
o Urinary and genital tract
malformations

Hepatic:
e Hypertransaminasemia  (12.5-84%)
e Liver abnormalities (20-32%)

/

HNFl1beta/ TCF2 mutations: S
Renal cysts and diabetes

MEDICAL CENTER

For all individuals who test positive for the variant

» Abdominal or kidney ultrasound (annual)
®» Comprehensive metabolic panel with LFTs (annual)
» Magnesium and uric acid {annual)

®» HbA1C or other diabetes screening (annual)

® Referral for evaluation of gynecologic abnormalities
(females, when age-appropriate)

® Reproductive counseling (when age-appropriate)

Referral may be indicated to appropriate specialists for
positive findings.

Individuals with hypomagnesemia are evaluated with
ECG and may require magnesium replacement.

Individuals with hyperuricemia may require
urate-lowering therapy if they develop gout.

Meurocognitive and psychiatric evaluation may be
indicated for individuals with 17912 deletion.
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Categories for albuminuria and proteinuria

Normal to mildly Moderately Severely
increased increased increased
AER (mg/day) <30 30 to 299 =300
PER (mg/day) <150 150 to 500 >500
ACR (mg/q) <30 30 to 299 =300
PCR (mg/q) <150 150 to 500 >500
Protein Negative to trace Trace to 1+ =1+

dipstick

CKiD U25 nnon '= 2y M7 TIiposn noAwn—-GFRa ™ 72 1IN Dy »
https://gxmd.com/calculate/calculator 822/ckid-u25-egfr-calculator
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Method Albumin-to-creatinine Albumin-to-
ratio; random sample creatinine ratio;
acceptable initially random sample
acceptable

N7210 QY 2°72°2 IP0 NIPPT2

When to start Puberty or =10 years i :
old, whichever is At diagnosis ° A DA nijmn
earlier, and diabetes )
duration of 5 years

Children and Adolescents:
Follow-up frequency  if normal, annually: f T nermal annually; - Standards of Care in Diabetes— 2024

abnormal, repeat if abnormal,

with confirmation in r&pe_at """"ifj"
two of three samples confirmation
over & months in two of three
samples over
6 months
Goal Albumin-to-creatinine =30 mg/g

ratio <30 mg/g



ISPAD Clinical Practice Consensus Guidelines 2022: ey
Microvascular and macrovascular complications in
children and adolescents with diabetes

TABLE 1 Screening recommendations for vascular complications

When to commence

screening? Screening methods
Mephropathy T1D: at puberty or age Urinary ACR
11 years with 2-5 years Confirm with 1st
diabetes duration morning urine
T2D: at diagnosis sample

Freqguency: annually

= Consider screening of eGFR in T1D at puberty or from age
11 vears, whichever is earlier, with 2-5 years diabetes duration. E
N'I1'KVIND7 NOOI1 N!0 1N I7|I7WI7 = Consider screening of eGFR starting at diabetes diagnosis in youth
W' OX NI'D N?'o0 'X IN/I with T?D. E
= Consider work-up for non-diabetic kidney disease in all children
and adolescents with T2D and T1D with Chronic Kidney Disease

(CKD) stage A3 (UACR =300 mg/g or 30 mg/mmol) or G2-5 (eGFR
<90 ml/min/1.73m*) including urinalysis, renal ultrasound and

immune work-up. E
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Normal filtration 1 Hyperfiltration at Normal filtration Hypofiltration E 1.0
Phase1 | whole-kidney level Phase 2 — Hb.ﬁ.]cl‘l 2% Log rank P<0.001
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BMJ RESEARCH

Risk of microalbuminuria and progression to
macroalbuminuria in a cohort with childhood onset type 1
diabetes: prospective observational study
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N Engl J Med 1998 Jul 9;339(2):69-75.



/

D7 NITN0IT7 TRW TN 'NIOIN 121NN 4
.][. |SPN The Israeli Society of PTX "V
Pediatric Nephrology SHAARE ZEDEK

MEDICAL CENTER

Angiotensin converting enzyme inhibitors - ACE|
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ISPAD guidelines

Optimize blood pressure (BP) to prevent the onset and progression
of albuminuria. B

Consider angiotensin converting enzyme (ACE) inhibitors or angio-
tensin receptor blockers (ARB) in adolescents with persistently ele-

vated albuminuria to prevent progression to proteinuria. E

Monitoring for changes in BP, serum creatinine and potassium
within 2 weeks of initiation of an ACE inhibitor or ARB, and annu-

ally thereafter. E

Consider holding ACE inhibitors or ARB during episodes of dehy-
dration and DKA. E

Contraception counseling is required in post-pubertal females with
diabetes that are treated with an ACE inhibitors or ARB due to
potential teratogenicity. E

ADA guidelines

Optimize glycemia and
blood pressure; ACE
inhibitor® if albumin-
to-creatinine ratio is
elevated in two of
three samples over
6 months
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Constriction of . Intraglomerular pressure
afferent arterioles Hyperfiltration

Mandatory cardiovascular outcome °
trials in new diabetes drugs

™ \@\ EMPA-REG OUTCOME 2015
N\t CANVAS study 2017
CREDENCE 2019 *
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