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INTRODUCTION Table 2: Baseline investigations at kidney biopsy Site of infection and infectious agent (Latency based
: : . . . classification)
Patients with underlying Diabetes Mellitus are prone _ . _ _ _
. i . i Baseline Investigations at kidney biopsy Entire cohort (N=121)
to develop various infections, thus making them a 20-
unique cohort at risk of developing bacterial infection -t O 8-
.- Hemoglobin, g/dl (mean + SD) 9.8+2 15 o Tt _—
related glomerulonephritis (IRGN). . — i 20- = Scphylococeus .
Kidney function at biopsy : 104 R T s Degpelsaogin
Serum creatinine, mg/dL [median (IQR)] 5.2 (2.5-7.5) o = “ “
eGFR CKD-EPI, ml/min/1.73 m2 [median (IQR)] 10.8 (6.7-25.4) 5 ol
To determine the nature of infections, infecting 5-
organism, anti-bacterial susceptibility, renal histology, Ull;:gﬁ\igi%?gri?ear::;itiiign’ %) 104 @89 - - - O rara ves) - ('N.'-=25,
use of Immunosuppressants, long-term renal outcomes L maEiE 72 (61.5)
and factors associated with progression to kidney G 30 (et Indication for Kidney Biops
failure in diabetic patients with biopsy proven IRGN. 24-hour urine protein, g/day [median (IQR)] 4.7 (25-7.7) Y BIopSY

METHOD S Serum albumin, g/dL (mean + SD 29+0.7 Rmlslins frsSER 56

=
Serum complements, mg/dl (n, %) =3 Acute nephritic syndrome (27)
Total native kidney biopsies in adult diabetic patients Low C3 90 (78.9) o Sdien onset of iephtote spndtons (9)
between 2005-2021 O o) 1 Absent diabetic retinopathy (5)
N=1693 Serology (n, %) = Absent diabetic retinopathy and rapid
Elevated ASO 15 (22.4) decline in eGFR (8)
v : . Elevated anti-DNase B 38 (58.5) — Absent diabetic retinopathy +
Presumptive Bacterial-Infection Related nephritic syndrome (2)
Glomerulonephritis = Hypocomplimentemia (4)
N=140 Table 3: Baseline Histopathological Parameters

Histopathological parameters Entire cohort

Definite Bacterial-Infection Related Glomerulonephritis Time to Kidney biopsy from onset of GIN, days [median |16 (10-32)

(meeting at least 3/5 criteria) (IQR)]
N=129 Light microscopy (N=121)
Number of glomeruli (mean + SD) 12.1+4.8
Light microscopy pattern
Mesangial proliferation 4 (3.3)
Excluded (8) Focal exudative and endocapillary proliferation 16 (13.2)
' _Inad Kid bi 5 Diffuse exudative and endocapillary proliferation 98 (81)
-1na equate IaNney DIOPSY ( ) Membranoproliferative pattern 3(2.5)
- Revision of diagnosis (2) Crescents 32 (26.4)
>50% crescents 5(4.1)
Acute tubular injury 71 (58.7)
Interstitial inflammation (focal, diffuse) 92. 23 (76, 19)
_ IFTA moderate to severe 48 (39.7)
Final Cohort Arterio(lo)sclerosis 111 (91.7)
N=121 "
Immunofluorescence staining (N=120)
IF pattern (n, %)
Starry sky 53 (43.8)
Y _ y _ _ Garland 51 (42.1)
IRGN without Diabetic Superimposed IRGN on Diabetic Mesangial 17 (14) A. Light Microscopy-Superimposed IRGN on Diabetic glomerulosclerosis
Kidney Disease Kidney Disease N=106 (88%) Isolated C3 staining (n, %) 66 (54.5) B. Immunofluorescence Microscopy- ‘Starry sky pattern’
0 IgA dominant GN (n, %) 9(7.4) C. Immunofluorescence Microscopy- ‘Garland Pattern’
N=15 (12%) Class 1 DKD- 6 (5 /0) Electron microscopy (n=8) D. Electron Microscopy- ‘Sub-epithelial humps’
- 0 —
Class 2 DKD- 42 (35 /O) Subepithelial humps (n, %) 7 (87.5)
Class 3 DKD- 31 (26%) Subendothelial deposits (n, %) 7(87.5) . _ _ _ _ _
Class 4 DKD- 27 (22%) Mesangial deposits (n, %) 5 (62.5) Characteristics associated with progression to kidney failure
RESULTS Table 4: Treatment and Outcomes i Latency of infection f Site of Infection f Drug Resistant Organisms
g 100 g 100 o g 100
- £ e “~ Urinary tract infection g = Drgressicomans Yo
Table 1: Baseline Characteristics at Kidney BIopsy §) T eaiment and outcomes (n=121) P AU B e P
: - _ _ Renin-angiotensin system blockers 34 (21.1) : P o B - _3
Baseline Characteristics Entire Cohort (N=121) Immunosuppression 86 (71.1) : ety e 02 B 5 P
. Oral steroid alone 65 (53.7) i o3 - e i e B e e A AR e !
SeX (n, /0) Oral SterOId plus IVMP 21 (174) Follow-up (months) 0 ! Foll:\s-u mi(:lths v 0 Fzzow-u mon‘lt(:\z 150
Men 83 (68.6) : : : i i
e o (31'4 Steroids plus add-on immunosuppression 6 (5)
Omen ( . ) Outcomes at IaSt fO”OW up (n:90) D CKD-EPI ¢GFR at kidney biopsy E 24-hour urine protein F Severity of Diabetic Kidney Disease
Age, years (mean + SD) 53.1+10.1 >3 months of follow-up (n, %) 90 (74.3) P T ] . —
: Follow-up duration, months [median (IQR)] 6 (3-22.5) T S ] - Early DKD
0 @ Juaa ? 8 9 = Advanced DKD
Hypertension (n, %) 111 (91.7) Kidney outcomes (n, %) ? . : ‘*‘H - : b AdadDR
: : Remission 34 (37.8) g g - GRODmlnin T Z 505\ Fa—— < g
Dlabetes Me“ItUS H 1 g ~= ¢GFR 30-59 ml/min/1.73m’ g ] - »l.-g.da) g L
Type of Diabetes Mellitus Stabilization 5(85) 3 =, B s 2 i
Type 1 DM 1 (08) Worsenlng 2 (22) g Log-rank p value <0.0001 g ETARD RN g
Type 2 DM 119 (98.3) Kld_ney_fa”ure 46 (51.1) g 50 100 150 ¥ il P 00 150 r 50 100 150
Gestational DM 1(0.8) Proteinuria outcomes (n, %) Follow-up (months) Follow-up (months) Follow-up (months)
Duration of diabetes, years [median (IQR)] 6 (2-12) Complete remission 24 (45.3)
MicrovaSCUIar COmphcat'OnS (n %) Partlal remission 13 (245) G Moderate to severe IFTA H Arterio(lo)nephrosclerosis | Steroid treatment
Diabetic retinopathy 41 (62.1) No remission 16 (30.2) 2 it . 2 100 -
Peripheral Neuropathy 24 (19.8) Immunosuppression related adverse events ; T 50 2 = : - Yes
Macrovascular complications (n, %) Steroid !nduced dysglycemia 9 (14.8) § i § G Ya i =
Coronary artery disease 15 (12.4) Steroid induced cataract 0 5 5o : 505\\\ 5] N
Cerebrovascular accident 1(0.8) Immunosuppression-related infections 16 (26.2) z T 2 | e 2 e all s
Peripheral vascular disease 8 (6.6) Death 8(8.9) g E 0§ i il § 1 toprankpuahue-oss
HbAlc at biopsy, % (mean - SD) [.7+138 otlJ """""" 0 0 150 o 00 00 150 0 0 50 100 150
Follow-up (months) Follow-up (months) Follow-up (months)
Site of infection (n, %)
Skin 47 (38.8) What are the outcomes of bacterial infection—-related CJAS N
Urinary tract infection 15 (12.4) i glomerulonephritis? T e e
Upper resplratory traCt 4 (33) B Diabetic retinopathy
Lung 529, i | gl i & e N srspecccninvennes oo e
Causative organisms (n, %) % ﬁffliﬁ}eils‘gimm" S ﬁi st e 48/321 (15%) patients with >3m follow-
] Bacterial infection—-relate (days, IQR) u evelope idney failure
Streptococcus pyogenes 22 (18.2) F @&  siomeriionnnrius (oM 2 T ertoa 10 (1R 2-57) ratnts
Staphylococ.cus " reu-s X (49) f)?-l(:(s:o:nig“;,ollected until ° w’ Urinary tract AA:rsuZC-'ri‘;:;.:‘:h“i e
Gram-negative organism 21 (17.3) Do et oo15 35/115(30%) | non-stmptoceeesl Paralinfoctions GH
Drug resistant organisms 24 (19.8) P | R e
< - : LI:(;(L S presentation
S U e ' : LB 23197 (24%) i
Latency baSEd C|aSSIflcatI0n ) : @ 93/ 50.1 (19%) ; @ :\illborc;zri:t;:: ts:;l?lraerlgtt"e;ztr:sal
Parainfectious GN 61 (50.4 PO T |
POStinfeCtiOUS GN 25 (20.7) % Hgd >3_month§ fo’low-gp ﬂ%@‘(‘z 61/141 (43%) Non-treatment with RAS blockers
La.tent InfECtIOUS GN 35 (289) - - - - - — | Elenjickal Elias John, Athul Thomas, Jeethu Joseph Eapen, et al. Latency, Anti-
Latent peI'IOd In pOStlnfECtIOUS GN, dayS [mEdlan (IQR)] 17 (12'32.5) Severlty Of DlabEtlc Kldney Dlsease féég“m:D?L‘E:@CTQBmm@g\?cg::w?:U:E!\fdam&\;sﬁimzﬂ? Qf:ﬁ:é @il «m;w\«:, 1'_ ij:étS‘ePNr’Zg ,,?e1$o'52t;?5c/?; f;t:%g’:;:qgos\a/fstﬁ;a:\ Igsffrcat::r;;R;:z:‘e;lglLolr;?;:g;cr:r:g,hntls

CONCLUSIONS

O Para-infectious glomerulonephritis characterized by an ongoing infection at onset of GN was seen in 61/121 (50%) U Short-course oral steroid was given to 86/121 (71%) patients. 16/59 (26 %) patients treated with immunosuppressants

patients. developed infections over the follow-up period, majority belonging to para-infectious group (11/16, 69%).

L The most common sites of infection were skin [47/121 (39%)] and urinary tract [15/90 (12%)]. UTI and lung d eGFR <30 ml/min/1.73m?2 at presentation, nephrotic range proteinuria, para-infectious GN, advanced DKD
Infections were more common in para-infectious group, whereas all cases of upper respiratory tract infections and moderate to severe interstitial fibrosis and tubular atrophy on kidney biopsy were the significant predictors
occurred in the post-infectious group. of kidney failure by Cox-regression hazard model.

O The most common isolated infectious organism was Streptococcus Pyogenes (22/121, 18%). Gram-negative and drug References
resistant organisms were isolated in 21/121 (17%) and 24/121 (20%) cases. 1. John EE, Thomas A, Eapen J, Yusuf S, Roy S, Valson A, David V, Varughese S, Alexander S: Latency, Anti-Bacterial Resistance Pattern,

and Bacterial Infection-Related Glomerulonephritis. Clin J Am Soc Nephrol 2021

- Staphylococcal, gram-negative and multi-drug resistant infections occurred more commonly in the parainfectious group. 2. Nast CC: Infection-related glomerulonephritis: changing demographics and outcomes. Adv Chronic Kidney Dis 19: 68—75, 2012



