Acute GN with large confluent IgA-
dominant glomerular immune
complexes in patients with liver
cirrhosis.



Glomerular IgA in liver cirrhosis

* In autopsy series, up to 65% of patients with cirrhosis
reported to show mild IgA deposits with or without
Cs.

e Staining described as mild, incidental and not
associated with renal dysfunction.

* Only a minority of cases actually showed glomerular
proliferative lesions with urinary abnormalities,
diagnosed as IgA nephropathy.

Berger J, et al. Adv Nephrol Necker Hosp. 1977.
Newell GC, et al. Am J Kidney Dis. 1987.
Kawaguchi K, et al. Human Pathol. 1986.



Role of liver?

* Liver does help eliminate small IgA immune
complexes from the circulation.

e Kupffer cells phagocytose small immune
complexes.

e Liver sinusoidal endothelial cells — Fc
receptors.

* Hepatocytes have asialoglycoprotein

receptors bind to O-glycan moieties.

Sancho J, et al. Immunology. 1984. Haakenstad AQ, et al. J. Immunol. 1974. Rifai A,
et al. ] Exp. Med. 1984.



Case.

* 50 Caucasian male obese with 30 years of alcohol abuse and Hepatitic C cirrhosis (G1a).
* Treated with PEG/Ribavirin in 2002, but could not tolerate it. Never became virus negative.
* Viral load 3 million IU/ml, high ammonia levels, high total bilirubin, and LFTs.
* Admitted with decompensated cirrhosis, TIPS procedure, S.Cr. was 1.1 mg/dI
* Pleural effusions, suspected pneumonia (Vancomycin, Zosyn)
* Developed AKI over next 2-3 weeks.
 S.cr.risingto 2, 3.1 and 3.5 mg/dl over 2 weeks.
e ??? Contrast-induced nephropathy?? Vancomycin-induced ATN, AIN??
e 24 urine protein 38 grams; S. albumin 1.5 to 2 g/d|I
e Urinalysis : Large blood.
 (C3:49 mg/dl, C4: 16 mg/dl.
* RF, ANA, ANCA negative.
* Blood cultures negative.
Physical Exam:
BP 125-165/71-99 mm Hg.
Weight 205 pounds
1+ pitting edema bilateral LE.




Vague MPGN pattern




PAS stain — segmental wire-loop lesions
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Large subepithelial , mesangial electron dense immune-type
deposits.







Diagnosis

* Diffuse proliferative GN with exuberant IgA and
gG co-dominant immune complex deposits.

- lgA nephropathy

- lgA-dominant infection-associated GN

No history of SLE , so lupus nephritis unlikely
despite large “lupus-like” deposits, wire loop
lesions.

RF test negative, cryo test negative, no microtubular

substructure in deposits, no vasculitic rashes, so not
likely cryoglobulinemic GN.




Follow-up

Blood cultures remained negative.

Deteriorated over the year, acute Gl bleed (GAVE
- ablated), no varices.

Encephalopathy, non-compliant with lactulose.
Developed ESRD, started dialysis

1 year after biopsy — received Kidney and liver
transplant.

4 years post transplant — S.cr. 1.2 mg/d|
Liver function tests normal, S. albumin 4.5 g/dI



Patient no. 1 Another patient with
Cryptogenic cirrhosis, primary sclerosing
cholangitis.



Patient No. 2 with NASH
cirrhosis



66 African American male with Hep C, viral load 1.8 million copies by

PCR. Ascites with worsening renal function. Has fevers but blood

cultures negative.
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Identified all kidney biopsies
from patients with liver
cirrhosis 2004-2016, n=118

/\

Glomerular IgA deposits present, Absence of glomerular IgA
n=76/ deposits, n=42

9 showed large confluent 67 showed mild to

“lupus-like” 1IgA dominant moderate scattered discrete

immune complex deposits IgA immune complex

deposits



9/76 patients with cirrhosis and IgA deposits, had large lupus-like deposits .
(over a period of 13 years).

Number of patients
Males
Females
Caucasian
Hispanic
Age 54+/-8.2
Liver Disease:
Hep C
Hep B
Hep B and Hep C
NASH
Alcoholic cirrhosis
Crytogenic cirrhosis
Other co-morbidities
Diabetes mellitus
Obesity
Crohn's disease
Atrial fibrillation, CAD
Hypertension
Intravenous drug use
—_— Recent bcterial infection identified
SBP, sepsis
Cellulitis
Abscess
UTIs
Pneumonia
=2 |No infection identified
Low C3
Low C4
Nephrotic range Proteinuria

= 00— 00 WO
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2/6 recovered; 1 recovered
after liver transplant.

1/3 off dialysis with steroids.
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Table 1. Demography, clinical and laboratory features of the nine patients with cirrhosis whose biopsy showed large
immune complex deposits.

Ra Gen
Pati A
atient Age ce -der
1 58 C M
2 68 C F
3 48 C M
4 57 C M
5 48 C
6 50 C M
7 64 C M
8 50 His M
9 43 C M

Cause of Liver
Cirrhosis

Cryptogenic cirrhosis

(possibly PSC)

NASH cirrhosis

Hep C, Cryoglobulin
test positive, RF
negative

Hep B, Hep C &
Alcoholic cirrhosis.
Cryoglobulin test
negative, RF
negative.

Alcoholic cirrhosis,
RF 28 (0-20 1U/ml)

Hepatitis C and
alcoholic cirrhosis;
RF negative

Cryptogenic
cirrhosis, NASH, RF
78 (0-20 1U/ml)

Alcoholic cirrhosis

Alcoholic cirrhosis

Site of Infection

SBP, sepsis

Cellulitis followed

by UTI

Right arm abscess

UTI
Leg cellulitis
Pneumonia

None identified

None identified

None identified

Culture Result

Propionobacterium;
MRSA pneumonia

Staphylococcus
aureus and
Enterococcus
faecalis

Gram positive cocci,

not further
characterized

Klebsiella oxytoca
and Serratia
marcescens

Ggram negative
bacilli, not further
characterized

No organisms
identified

Negative

Negative

Negative

Treatment

Vancomycin, Zosyn.

Cephalexin for UTI

Vancomycin, Zosyn.

Ciprofloxacin

Clindamycin, Zosyn, Vancomycin

Vancomycin, Zosyn

Prednisone

Prednisone

Prednisone

Follow-up

Dialysis-dependent, decompensated liver failure and
MRSA sepsis, Expired within one month.

3 months later S.cr. 3.1 mg/dl. No urinalysis results.
Developed chronic kidney disease but off-dialysis.

Recovered within one month, S.cr. 1 mg/dl. No
proteinuria or hematuria at followup.

12 days later S.cr. 3.0. Dialysis dependent. Pulmonary
hypertension. Pt refused treatment and left against
medical advice.

One month following the biopsy, patient received liver
transplant. At one year followup, s.cr. 0.9 mg/dl. No
hematuria or proteinuria. Recovered.

Developed ESRD, hepatocellular carcinoma. Received
liver and kidney transplant one year after biopsy.

One month after biopsy S.cr. 2.4, chronic kidney
disease. Persistent hematuria >50 /hpf. Urine protein
415 mg/24 hr. Expired in one month, cause unclear.

After three months S.cr 1.5 to 1.6 mg/dl. Urine protein
100mg/dl, 6-20 RBCs/hpf. Developed chronic kidney
disease. Expired in 5 months, cause unclear.

After 1 month of biopsy S.cr. 2.0 mg/dl, 1.2 mg/dl at 5
months, UA >20RBCs/hpf, 100 mg/dl protein.

PSC=primary sclerosing cholangitis; MRSA= methicillin-resistant Staphylococcus aureus; U P/C= urine protein/creatinine ratio; UTI= urinary tract infection; DM=diabetes mellitus; Hep
B=hepatitis B; Hep C=hepatitis C; NASH=non-alcoholic steatohepatitis; SBP=sponaneous bacterial peritonitis. RF=rheumatoid factor; ESRD= end-stage liver disease.



Biopsy diagnosis among the 76 patients with IgA deposits

. . Mean IgA
0,
Biopsy diagnoses n (%) ety
Biopsies with large exuberant immune complex deposits 9(11.8%) 2.5
Primary IgA nephropathy 3 (3.9%) 2

Infection-associated glomerulonephritis. (Clinical and/or

o)
microbiological evidence of bacterial infection present). 2 ey 14

Suspicious for infection-associated glomerulonephritis
morphologically but presence of bacterial infection could not 13 (17.1%) 1.7
be confirmed.

Other immune complex glomerulonephritides with IgA

. 14 (18.4%) 1
staining
Hepatitis C 9
Lupus nephritis 2
Fibrillary 1
Membranous 2
Diabetic nephropathy 12 (15.7%) 0.7

Other diseases (non-immune complex mediated) with IgA 13 (17.1%) 08

staining
Minimal change disease 1
TMA 1
Drug-induced interstitial nephritis 2
Lymphoproliferative disease 1
Acute tubular necrosis 3
FSGS 2

Chronic reflux nephropathy
Calcineurin inhibitor nephrotoxicity (liver transplant patient) 1

ANCA associated glomerulonephritis 1



Table 4. Cirrhotic patients with kidney biopsy, over a 13-year period
(n=118).
Biopsies with large Biopsies with

Biopsi
Demographic features and exu-b(-erarft IgA- small I.gA wit:'r)\so‘i;A
etiology of liver cirrhosis containing |mmt.me GRS deposits
complex deposits n=67 n=42
n=9
Mean age 54 +/- 8.6 60+/-9.4 60.5+/-10.8
Gender 8M;1F 39M;28F 25M;17F
Ethnicity
Caucasian 8 44 34
African American 0 10 7
Other 1 (Hispanic) (Vietn;mese) 1 (Hispanic)
Not known 0 12 0
Diabetes mellitus 1(11%) 27 (40%) 14 (33%)
H.istory of liver transplant prior to 0 2 (2.9%) 11 (26%)
biopsy
Duration between liver transplant 132 to 168 4t0 264
and renal biopsy w8 months months
Causes of liver cirrhosis
Hepatitis C 3 27 15
Hepatitis B 1 2
Hepatitis C and Hepatitis B 1 2
Alcoholic 3 11 8
Hepatitis C and alcoholic 2 2 0
Non-alcoholic steatohepatitis 1 12 0
Hemochromatosis 0 1 3
Primary biliary cirrhosis 0 2 3
Caroli 0 1 0
Cryptogenic 2 3 3
Autoimmune 0 1 0
idiopathic 0 4 7

M=males; F=females



Recent reports

Sise MEE, Wisocky J, Rosales IA, et al. Lupus-like immune
complex-mediated glomerulonephritis in patients with hepatitis
C virus infection treated with oral, interferon-free, direct-acting
antiviral therapy. Kidney Int. Rep. 2016, 1:135-143.

Takada D, Sumida K, Sekine A, et al. IgA nephropathy featuring
massive wire loop-like deposits in two patients with alcoholic
cirrhosis. MMC Nephrol. 2017;18(1):362.

Ghabra N, Piraino B, Greenberg A, Banner B. Resolution of
cirrhotic glomerulonephritis following successful liver
transplantation. Clin Nephrol. 1991; 35:6-9.



Summary

In our study, 64% (76/118) of cirrhotic patients with kidney biopsy showed
glomerular IgA deposition.

Among these 76 patients, 37 (49%) showed moderate to strong (>1+ IgA)
staining with proliferative glomerulonephritis.

Only 3/37 (3.9%) were primary IgAN.
25/37 (32%) attributed to infection-associated GN.

Underlying bacterial infection is a frequent cause of GN in cirrhotic
patients.

A subset can form large exuberant immune complexes.

Treat cause of liver disease, manifestations of cirrhosis — trial of antibiotics
advised. Immediate immuno suppression is avoided.




Conclusion

Liver probably plays important role in clearing circulating
immune complexes.

Bacterial infection superimposed on liver failure, together
probably contributes to large IgA-dominant immune
complexes in the glomeruli.

Infection increases production of hypoglycosylated IgA
molecules.

Bacteria produce proteases cleaving IgA molecules.

Combination with hemodynamic issues, hepatorenal
syndrome.

Kidney disease in the setting of liver dysfunction, may be a
marker of systemic disease and poor prognosis, rather than
an isolated disease.

Portal hyperlex}_sl

Portosystemic
shunting of
vasodilators

|Systemic arterial vasodila ation.

T Sensitivity of
renal circulation
to vasoconstrictors

Altered renal
autoregulation

Systaolic
incompetence

Golestaneh L, Neugarten J. Advances in
Chronic Kidney Disease; AKI Guest Editor
Thakar CV. July 2017.




Thank you.



Pathophysiology may overlap with

hepato-renal syndrome

Golestaneh L, Neugarten J. Advances in Chronic Kidney Disease; AKI Guest Editor Thakar CV. July
2017.



Renal failure in Liver Disease

* Renal dysfunction is a common complication of liver disease.
* Associated with increased mortality.

 80% of patients with cirrhosis and refractory ascites develop some degree of
renal dysfunction.
Serste T, Lebrec D, Valla D, Moreau R. Acta Gastroenterol Belg 2008;71:9-14.

 AKlis also common following liver transplantation for cirrhosis.
* 18% of liver recipients develop CKD within 5 years.
* Renal function is a major consideration in liver transplant candidacy.
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Serum creatinine is a poor marker of kidney disease — but more so in liver
disease/cirrhosis.

In cirrhosis, there is significant muscle atrophy, reduced hepatic conversion of
creatine to creatinine.

Significant kidney dysfunction may be masked by an ostensibly normal creatinine
value.
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Effects of liver disease on the kidney

Hemodynamic phenomenon

Hepato-renal syndrome
(HRS) | and II:

Most common in
decompensated cirrhosis.

Incidence 20% within 15t
year.

40% within 5 years.

Intrinsic/Parenchymal kidney
disease

Glomerular diseases:

Cryoglobulinemic GN
Membranous GN

Fibrillary GN

Hepatic glomerulosclerosis
IgA nephropathy
Tubulointerstitial disease:
ATN

Colemic nephrosis (Bile cast
nephropathy)




