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Acute
— AKl in re
Fluid & Elect

— D/O of osmolality
— Potassium disorders
— Acid-Base disorders

Chronic Kidney Disease

HIV-associated Nephropath
— HIVAN vs. HIVIC vs. TTP

End Stage Renal Disease
— RRT
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HBV/

Causes: -
- ATN (379
- Crystalluria with obstruction (5%)
- AIN (5%)

Medication nephrotoxicity

HIV-assn. TMA

ning



[Acute Kidney Injury in HIV infected patient]

renal compartment

HIV mfectlon related altered immunity

[interstitial nephritis] / \ :
virus or drug related

/ drug related m (MCDJ [FSGSJ \

HIVICK
[Crystal nephropathyj
ATN |mmure reconstituion syndromej
can Iead to

lymphoma infiltration

[ HIV associated

N

(Mitochondrial toxicityj / \
MPGN auto antibody production

[proximal tubular dysfunction] IgA neph

[Membranous GNJ

[Cryoglobulinemic GN] Anti GBM
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Aminog
Foscarnet, ir, Cidofovir.

*Tenofovir (AKI w/wo PCT dysfunction)

Acute interstitial nephritis (AIN) — NSAIDS,
Bactrim, Rifampicin, HAART (Indinavir,
ritonavir, abacavir, atazanavir), unidentified.

Obstructive (OU)- Sulfadiazine crystals/stones,
Acyclovir, Indinavir, Atazanavir.

Interfere with tubular secretion of creatinine.



Dru
mem

Elimina
secretion |

Accumulation o
cytotoxicity.
NSAIDS and probenecid inhibits OAT1
Adefovir — not registered!

Cidofovir — CMV infection

Tenofovir — sole NRTI

cells and express



e Adv:

e Disadv: lar)

Osteoma

* Risk Factors for tubular dysfunction:
TDF Exposure, advancing age.

Low CD4, diabetes, nephrotoxins, protease
inhibitors, low body weight, pre-exsting renal
disease.



e Risk Factors for tubular dysfunction:

TDF Exposure, advancing age.

Low CD4, diabetes, nephrotoxins, protease
inhibitors, low body weight, pre-exsting renal
disease.



— Background tubular proteinuria

— Progressive renal dysfunction™

* In a cohort of more than 10000 pts starting TDF treatment, increases in creatinine
levels >7mmol/L or >30mmol/L were observed in 2.2% and 0.6% respectively. This
suggests that more severe impairment of glomerular function is uncommon.

Nelson MR, Katlama C, Montaner JS. The safety of tenofovir disoproxil fumarate for
the treatment of HIV infection in adults: the first 4 years. AIDS. 2007.



Flatten
Interstitial o

Eosinophillic cytoplasmic inclusions formed of
Giant/misshape mitochondria






(2) use of othe
acyclovir, cidofovir, adefovir)

(3) other comorbidity (DM, HPT)
(4) Ritonavir-boosted protease inhibitor regimen
3 monthly screening of: Tubular protein excretion
FePO4
Glycosuria
eGFR



Measure eGFR pre-treatment
* Reduce dose if eGFR < 60ml/min

}

Assess risk factors for kidney toxicity:
« Age

« Body weight

» eGFR < 90ml/min

« Other renally excreted drugs

|

Measure every 3 months for 1 vear, then biannually:

eGFR

fractional excretion of phosphate

urine protein/creatinine ratio

urine glucose

tubular proteinuria (e.g. RBP) if available

Al A

|

« Stop drug if significant and sustained changes in 1-4
» Continue with monitoring if small increase in 5 only
« |f in doubt, liaise with a nephrologist




microha olithiasis,

Symptoms may occ week. (Dysuria, colic,
pain)
Crystallization of indinavir in tubule -> bladder.

Risk factors: upH >6.0, high dose, dehydration,
warm temp, co-treatment with Bactrim or acyclovir.

Renal abnormalities reversed after 3 months.



progre
discontinui

e Saquinavir: RARE! No renal toxicity.




— ARF in Lacti o nucleoside RTI-

related acquired mitochondrial cytopathy.

* Abacavir — Acute interstitial nephritis



“neurological symptoms, and >fever.

Without appropriate treatment, TTP is a fatal,
but improves with prompt plasma exchange or
plasma infusion.

* TMA and HIV, which was first recognised in
1984, presents with similar PENTAD to non-
infected patients.



— Lower CD4, Hig
— Greater incidence of AIDS, MAC, HCV
— Greater incidence of death

ith TMA



Laboratory features of HIV-TMA

¢ Anaemia.

* Thrombocytopenia.

* Presence of fragmented red blood cells or schistocytes.

* Raised serum indirect bilirubin and lactate dehydrogenase.
* Raised serum creatinine.

* Microscopic haematuria and proteinurea.

* Lack of laboratory evidence of coagulopathy.

Differential diagnosis of TMA

* Disseminated intravascular coagulation.

* Severe vasculitis.

* Sepsis [bacterial, viral, fungal, or rickettsial).
* Eclampsia.

* HELLP syndrome.

* Malignant hypertension.

* Catastrophic antiphospholipid syndrome.




Management of HIV-TMA

Plasmapheresis and/or plasma infusion should be per-
formed prompitly.

e Use of corticosteroids should be individualised.

* Splenectomy should be reserved for those patients who are
refractory to plasma therapy.

Antiplatelet agents should be avoided as haemorrhagic
dir::fﬁesis commonly observed in HIV-TMA patients.

Antiretroviral therapy is an important component of the
management.

Haemodialysis should be considered in patients with severe
renal dysfunction.




Tubular dysfunction
Acid-Base disorders
Respiratory Acidosis/Alkalosis
NAGMA — GIT losses/RTA
HAGMA



Volum

Hyperkal
Due to: - Adr
hypoaldosteronism,
impaired renal function.

entamidine,

Lactic Acidosis:
Due to mitochondrial dysfunction (type B).
dat >> ddi >> AZT

Hyperuricaemia, Hypophosphatemia



* Ris
HIV i
naselin

e Causes: HIV-i

HIV-dependent (HIVAN, HIVIC,
Cryoglobulinaemia/MPGN — HCV/HBV)




preju nied
access to
level of care, nd dialysis.

* As such, documentation to the true
prevalence is lacking.

* |[n USA, over the past 10yrs, HIV +ve patients
developed ESRD and received HD at a rate of
>20% per year!



“viral reserv lication of
HIV in independent of peripheral blood.

* HIV protein “Nef” — induces podocyte change

* Host factors, including genetic susceptibility.
— MYH9 & APOL1 gene (Chr. 22)
— Chr. 3




Mod to severe at diagnosis

Rapid decline in renal function to ESRD (<10
months)

HPT and peripheral oedema are uncommon
Haematuria
Bilaterally enlarged echogenic kidneys



UNI

Afric
HIVAN

Among t
88.4% were

EUROPE
France 97/102 with HIVAN were black (95%)
London 17/17 with HIVAN were black (100%)

SOUTH AFRICA
Cape Town 174/192 with HIVAN were black (89.6%) - 2012



ANAEMIA



* Heavy (nep
* Mod to severe renal insufficiency at diagnosis

e Rapid decline in renal function to ESRD (<10
months)

* HPT and peripheral oedema are uncommon
* Haematuria
* Bilaterally enlarged echogenic kidneys
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* HIVAN (Collap

AV

glomerulosclerosis)

e NEW ENGLAND
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ORIGINAL ARTICLE

Volume 310:669-673  March 15, 1984 Number 11

Associated focal and segmental glomerulosclerosis in the

acquired immunodeficiency syndrome
TK Rao, EJ Filippone, AD Nicastri, SH Landesman, E Frank, CK Chen, and EA Friedman

Abstract
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Df the 92 patients with the acquired immunodeficiency syndrome (AIDS) who [ SIGN UP NOW FREE |
gre seen at our institution over a two-year period, 9 acquired the nephrotic

syndrome (urinary protein greater than 3.5 g per 24 hours) and 2 had TOOLS & SINVICES

pzotemia with lesser amounts of urinary protein. Five of these 11 patients S A Dot AN
ad a history of intravenous-heroin addiction, but in the remaining six, there » Add to Citation Managor
ere no known predisposing factors for nephropathy. In nine patients » Notify a Friend




Collapsing FSGS

Microcystic tubular dilatation

Tubulo-Interstitial inflammation/scarring/atrophy
+ve for Albumin & IgG in epithelial cells and for IgM,

C3, & IgA in mesangial or sclerotic areas
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Collapsing FSGS

Microcystic tubular dilatation

Tubulo-Interstitial inflammation/scarring/atrophy

+ve for Albumin & IgG in epithelial cells and for IgM,

C3, & IgA in mesangial or sclerotic areas

wrinkling of the GBM, epithelial cell proliferation, &
focal FP effacement.

Tubuloreticular structures in glomerular endothelial cells



HI
glo

Memb
Minimal C
Membranous GN
Amyloidosis
Immune complex GN
lgA Nephropathy

40%






Rate

e With th
diagnosis o on to ESRD
has increased to

* Dependent on degree of renal dysfunction,
CD4 and HIV RNA level at diagnosis.

e Earlier diagnosis, general care & access,
compliance and HAART has trended towards a
slower rate of progression.




 Glucoco
e HAART



Progressi
diagnosis.

ARV’s were cons ot prevent ESRD.
AVAD Protease inhibitors. HAART.

Wali et al & Kirchner et al. (case studies)

Szczech et al. (Pl + prednisone in 19pts)

Burckle et al. (improved renal survival by HAART)
Prospective trial would be ethically indefensible.
Role of HAART in non-HIVAN disease is uncertain.



Glucoco
HAART
Routine CKD care

Prognosis — POOR! Delay progression!!!
Dialysis & transplantation



* HIV +ve to HIV +ve



* Dialysis m
» Haemodialysis & complications
» Dialyzer reuse

> Peritonitis
e Anaemia



pressants.
(Cyto. P4
Drugs
MMF virostatic
CNI inhibit infected cell growth
Sirolimus decreases expression of CCR5
Managing co-infection with HCV/HBV and HIV is

challenging, as progressive rates of liver disease are
increased.

Multidisciplinary team approach is essential.



Pr lar

24hr protein
Serology — HCV, HBV, Syphillis.
CD4, HIV RNA

Renal Biopsy



* Renal Biog
» Nephrotic re
» Rapid decline in renal function
» Positive serology for another disease
» Active urinary sediment
» Pt not fitting the appropriate phenotype.

Ultimately if the biopsy will contribute to a
change in clinical therapy, it should be done!!!



A cros arying
degree

Han TM, Naic

HIV-related
Gernholtz TE, Goetsc

The acute, the chronic
in Africa.
Arendse CG, Werne N, Okpechi IG. Kidney Int. 2010.

Renal transplantation between HIV-positive donors and
recipients.
Muller E, Kahn D, Mendelson M. N Engl J Med. 2010.

The spectrum of renal histologies seen in HIV with outcomes,
prognostic indicators and clinical correlations.
Werne N, Swanepoel CR, Boulle A. NDT 2012

V-related renal disease



* MGN, upus-
like. (IgA

 Characteristic
membrane reaction first described in a South
African biopsy series.







pus-

Characteris
membrane reaction first described in a South
African biopsy series.

Pt less likely to be black. Role of HAART in
slowing progression is uncertain.



Tuberculo




Th
inco erapy
may a
Not all ki s is HIVAN.

Take the oppor patient at every
visit. Prevention is better that cure!!!

A renal biopsy should be considered in patients where
the diagnosis in in doubt or if clinical therapy will be
changed.

RRT is becoming a viable option in patients with
controlled HIV infection and end stage renal disease.




UP TO 30% OF PEOPLE LIVING WITH HIV HAVE
ABNORMAL KIDNEY FUNCTION. UNTREATED
KIDNEY PROBLEMS CAN BE FATAL.



HIV CAN DAMAGE YOUR KIDNEYS; BUT THIS IS
EXTREMELY UNCOMMON IN PEOPLE LIVING WITH
HIV WHO HAVE A SUPPRESSED VIRAL LOAD.



THE SIDE EFFECTS OF HIV MEDICATION CAN CAUSE
KIDNEY DISEASE. WORK CLOSELY WITH HEALTHCARE
PROVIDERS TO ENSURE YOUR KIDNEY'S HEALTH.









Table 1
Antivirals and antibiotics with known nephrotoxicity.

Drug Reported nephrotoxicity Risk factor(s)
Acyclovir Crystal nephropathy Infusion, volume depletion
Adefovir Tubular toxicity CKD

Aminoglycoside | ARF CKD, critical iliness
Amphotericin ARF, tubular toxicity CKD, critical illness, prolonged illness
B-Lactams Interstitial nephritis B-Lactam allergy

Cidofovir ARF, tubular toxicity CKD

Foscarnet ARF, tubular toxicity CKD

Gancyclovir ARF (rare)

Pentamidine Hyperkalemia, ARF CKD

Sulfonamide Interstitial nephritis, crystal nephropathy | Sulfa allergy

Trimethoprim

Hyperkalemia, increased creatinine level

CKD, volume depletion

NOTE.
disease.

Adapted from Berns and Kasbekar [27]). ARF, acute renal failure; CKD, chronic kidney




Tabla 2

Antiretrovirals shown to be potentially nephrotoxic.

Drug

Reported nephrotoxicity

Risk factor(s)

Abacavir

Acute renal failure,
interstitial nephritis
(rare)

Atazanawvir

Case reports of
nephrolithiasis, interstitial
nephritis, reversible
renal failure

Mat established

Didanosine

Tubular dysfunction
(rare)

Efavirenz

Single report of
hypersensitivity reaction

Enfuvirtide

Sinale report of
glomerulonephritis

Indinavir

Nephrolithiasis,
crystalluria, dysuria,
papillary necrosis, acute
renal failure

Concomitant treatment with low-dose ritonavir; for
nephrolithiasis, urine pH >6, low lean body mass,
treatment with trimethoprim-sulfamethoxazole or acyclovir,
chronic infection with hepatitis B or hepatitis C virus, warm
environmental temperature, high indinavir concentration

Lamivudine

Tubular dysfunction
(rare)

Ritonavir

Reversible renal failure,
but nephrotoxicity not
definitely established

Concomitant treatment with nephrotoxic drugs, underlying
renal pathology

Stavudine

Tubular dysfunction
(rare)

Tenofawvir

Tubular toxicity, Fanconi
syndrome (rare),
decreased glomerular
filtration rate

Low body weight, impaired baseline renal function,
concomitant treatment with potentially nephrotoxic drugs
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