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νοημοσύνη νο-η-μο-σύ-νη ουσ. (θηλ.) 1. ΨΥΧΟΛ. -ΠΑΙΔΑΓ. ικανότητα του 

ατόμου 

• να καταλαβαίνει και να διαχειρίζεται αφηρημένες έννοιες, 

• να μαθαίνει, 

• να αντιμετωπίζει νέες ή δύσκολες και πολύπλοκες καταστάσεις και 

• να επιλύει προβλήματα, αξιοποιώντας προηγούμενες εμπειρίες

https://christikolexiko.academyofathens.gr/index.php/anazitisi?



Τεχνητή νοημοσύνη

• Ο όρος τεχνητή νοημοσύνη αναφέρεται στον κλάδο 

της πληροφορικής ο οποίος ασχολείται με τη σχεδίαση 

και την υλοποίηση υπολογιστικών συστημάτων που 

μιμούνται στοιχεία της ανθρώπινης συμπεριφοράς τα 

οποία υπονοούν έστω και στοιχειώδη 

ευφυΐα: μάθηση, προσαρμοστικότητα, εξαγωγή 

συμπερασμάτων, κατανόηση από 

συμφραζόμενα, επίλυση προβλημάτων κλπ

https://el.wikipedia.org/



Νευρωνικά δίκτυα και βαθειά μάθηση

• Το νευρωνικό δίκτυο είναι ένα δίκτυο από 

απλούς υπολογιστικούς κόμβους (νευρώνες, 

νευρώνια), διασυνδεδεμένους μεταξύ τους. 

• Είναι εμπνευσμένο από το Κεντρικό Νευρικό 

Σύστημα (ΚΝΣ), το οποίο προσπαθεί να 

προσομοιώσει.

https://el.wikipedia.org/



Deep Learning





https://www.theguardian.com/technology/2
026/mar/03/iran-war-heralds-era-of-ai-
powered-bombing-quicker-than-speed-of-
thought



https://assets.ctfassets.net/otzakoj1abuh/3XLNhz45OJz8w0ga6gc7ju/92e283f4252b73996ddf1026d4ded7fb/The_AI_Revolution_in_Medicine.pdf





“Clinicians are currently unaware of distinct retinal feature 
variations between males and females”

/doi.org/10.1038/s41598-021-89743-x
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ακρίβεια, 

αναπαραγωγιμότητα

αναγνώριση νέων μορφολογικών χαρακτηριστικών

ταχύτητα

Περισσότερες διαγνωστικές πληροφορίες

Νέοι προγνωστικοί δείκτες?

Νέοι θεραπευτικοί στόχοι?

ΔΥΝΗΤΙΚΑ ΠΛΕΟΝΕΚΤΗΜΑΤΑ

CJASN 15: 1389–1391, 2020
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renal rejection artificial intelligence model (RRAIM)
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«Moreover, RRAIM completes the diagnosis task
in less than 30 seconds per case»
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631 patients with biopsy-proven DN
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We also assessed the Cohen’s kappa values between three 
experienced pathologists in 65 cases, which are 
0.773 (pathologist 1-pathologist 2), 
0.797 (pathologist 1-pathologist 3), and 
0.754 (pathologist 2-pathologist 3), respectively.
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Διαγνωστική ακρίβεια

Wilhelmus, Clin J Am Soc Nephrol 10: 47–53, 2015
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52 year old 
AKI proteinuria microhematuria 
ceratin 5 
immune screen pending 







These silver stains show a markedly abnormal 

glomerular pattern with:

•severe crescentic/destructive injury 

•collapse and wrinkling of capillary tufts 

•probable fibrinoid necrosis 

•relatively “pauci-immune” appearance on LM

(without obvious large immune deposits) 

Clinically:

•AKI with creatinine 5 

•proteinuria + hematuria 

•rapidly progressive picture 

This combination strongly raises concern for:

Rapidly Progressive Glomerulonephritis (RPGN)



Most likely possibilities at this stage:
1.ANCA-associated pauci-immune 
crescentic GN
(microscopic polyangiitis / GPA spectrum) 
2.Anti-GBM disease 
3.Severe immune-complex crescentic GN 
(less likely from these images alone) 
The silver stain appearance is particularly 
suggestive of:
pauci-immune necrotizing crescentic GN
because:
•there is major structural destruction 
•crescents/necrosis dominate 
•not much obvious proliferative immune-
complex architecture



The pending immune screen is therefore critical:
•MPO-ANCA (p-ANCA) 
•PR3-ANCA (c-ANCA) 
•anti-GBM antibodies 
•ANA/complements 
Very important additional information:
•IF findings: 

• pauci-immune → ANCA GN 
• linear IgG → anti-GBM 
• granular immune deposits → immune-complex 

GN 
•pulmonary symptoms/hemoptysis? 
•eosinophilia/asthma? 
•systemic vasculitis symptoms? 
Creatinine 5 indicates severe AKI and this is potentially 
kidney-threatening and life-threatening if pulmonary 
hemorrhage is present.

Based on morphology alone, my leading impression is:
pauci-immune crescentic glomerulonephritis 
(ANCA-associated GN) until proven otherwise.



47yo male nephrotic, 

immune screen pending



This appears to be a PAS-stained renal biopsy

glomerulus. 

In the context of a 47-year-old male with nephrotic

syndrome, the main visible features are:

•Diffuse thickening of the glomerular capillary

walls/basement membranes

•Relatively preserved overall glomerular architecture

•No obvious marked hypercellularity

•Some chronic tubulointerstitial change in the 

surrounding cortex

The pattern raises concern for a membranous

nephropathy pattern of injury, especially given the 

nephrotic presentation.

47yo male nephrotic, 

immune screen pending



• Important next steps / correlations:

• IF staining: IgG, C3, κ/λ, IgA, IgM 

• PLA2R and THSD7A 

• Electron microscopy for subepithelial deposits/spikes 

• Full immune screen (already pending) 

• Hepatitis/HIV screen 

• Malignancy workup appropriate for age/risk factors 

• I would avoid making a definitive diagnosis from this 

single low-power image alone, but morphologically 

it is quite compatible with a membranous pattern.

47yo male nephrotic, 

immune screen pending







• This silver stain is much more informative.

• The glomerular basement membranes show:

• Diffuse capillary wall thickening 

• Irregular “spike” formation along the outer aspect of 

the GBM 

• Little endocapillary hypercellularity 

• That pattern is very characteristic of:

• Membranous nephropathy

• especially on a Jones methenamine silver stain 

showing the classic “spike and dome” appearance.

47yo male nephrotic, 

immune screen pending





• This EM image supports the diagnosis very strongly.

• Key ultrastructural findings visible here:

• Numerous subepithelial electron-dense deposits along the outer 
aspect of the GBM 

• Basement membrane material projecting between deposits 
(“spikes”) 

• Podocyte foot process effacement 

• No obvious organized fibrillary substructure 

• This is classic for:

• Membranous nephropathy

• The triad across your studies is very convincing:

• LM: diffuse capillary wall thickening 

• Silver stain: spike formation 

• EM: subepithelial deposits + foot process effacement 

• So this is essentially a textbook membranous pattern.

47yo male nephrotic, 

immune screen pending



23yo female ANA + 1/320
antidsDNA+ 1/80 

low c3 c4 
proteinuria microhematuria 
normal creatinine







This clinical picture is highly suggestive of:

Lupus nephritis

because of:

•young woman 

•ANA strongly positive 

•anti-dsDNA positive 

•low C3/C4 

•proteinuria + microscopic hematuria 

Those serologies are classic for active immune-complex 

lupus nephritis.



The biopsy images also support lupus nephritis:

PAS image

Shows:

•mesangial and endocapillary hypercellularity 

•lobular accentuation 

•capillary wall thickening 

Silver stain

Shows:

•duplicated/split GBM contours (“tram-tracks”) 

•immune-complex remodeling 



That pattern raises concern for:

proliferative lupus nephritis

especially:

•Class III (focal)

or 

•Class IV (diffuse) 

Possibly with a membranous component if there is 

substantial capillary wall involvement.

The decisive findings would come from:

•immunofluorescence 

•electron microscopy





This immunofluorescence image strongly supports 
active lupus nephritis.
The staining pattern appears:
•coarse granular 
•along capillary walls and mesangium 
•very intense C3 deposition 
That is classic for immune-complex deposition in 
lupus nephritis.
Combined with:
•ANA+ 
•anti-dsDNA+ 
•low C3/C4 
•proteinuria + hematuria 
•proliferative changes on LM 
this is very convincing for:
proliferative lupus nephritis
The biopsy now looks most compatible with:
Class IV lupus nephritis
(diffuse proliferative LN)
Possibly with:
•membranous overlap (Class V component) 
because the capillary wall staining is quite 
prominent.



46 years old nephrotic 
creatinine 2.5 
immune screen negative 
HBV/HCV/HIV negative.



46 years old nephrotic 
creatinine 2.5 
immune screen negative 
HBV/HCV/HIV negative.

A creatinine of 2.5 mg/dL in a 46-year-old with nephrotic 
syndrome means there is significant kidney dysfunction in 
addition to heavy protein loss.
The combination of:
•nephrotic syndrome 
•negative immune screen 
•HBV/HCV/HIV negative 
narrows the differential somewhat, 
but it does not identify the cause by itself.
Common possibilities in this setting include:
•primary kidney diseases such as: 

• minimal change disease 
• focal segmental glomerulosclerosis (FSGS) 
• membranous nephropathy 

•diabetic kidney disease (if diabetes is present) 
•less commonly, genetic or medication-related causes 
At age 46 with elevated creatinine, a kidney biopsy is often 
important unless there is a strong reason not to do one, because 
treatment depends heavily on the exact pathology.













Immunofluorecense

IgG, C3, IgM, kappa, lambda positive
C1q IgA negative 



These biopsy images plus the immunofluorescence pattern are most 
suggestive of an immune-complex glomerulonephritis, and the pattern 
raises concern for membranoproliferative GN (MPGN pattern) or 
possibly infection-related / C3-associated immune complex disease, 
rather than minimal change disease or classic primary FSGS.
Key features from what you shared:
•Light microscopy appears to show: 

• mesangial and capillary wall thickening 
• lobular glomerular appearance 
• sclerosis/chronic scarring 
• tubulointerstitial fibrosis and tubular atrophy 

•Immunofluorescence: 
• IgG positive 
• C3 positive 
• IgM positive 
• kappa and lambda both positive (polyclonal) 
• C1q negative 
• IgA negative 

That combination usually argues:
•against lupus nephritis (often C1q positive) 
•against IgA nephropathy 
•against monoclonal deposition disease (because both kappa and 
lambda are present) 
•against minimal change disease



The biopsy overall may fit:

1.immune-complex mediated MPGN 

2.chronic membranous nephropathy with 

secondary changes 

3.infection-associated GN 

4.less likely C3 glomerulopathy if 

immunoglobulins are truly dominant 

The chronicity visible on the biopsy is important 

because creatinine 2.5 suggests established 

kidney injury already exists.





The EM images show:
•large electron-dense immune deposits
•deposits located mainly in the mesangial and 
subendothelial regions
•GBM remodeling/duplication (“double contour” 
tendency) 
•podocyte injury/foot process effacement 
•no dominant organized fibrils typical of amyloid 
•no clear subepithelial “spike and dome” pattern 
of classic membranous nephropathy 
Combined with:
•IgG+, C3+, IgM+ 
•kappa and lambda both positive (polyclonal) 
•C1q negative 
•IgA negative 
this is most consistent with:
Immune-complex mediated 
membranoproliferative glomerulonephritis 
(MPGN pattern)
This is now classified more by mechanism than by 
the old MPGN types.
Your biopsy appears to fit:
immune-complex mediated MPGN





This higher-magnification EM image further supports the impression of:

dense immune-complex deposits with organized substructure

The deposits appear:

•very large 

•electron-dense 

•somewhat structured/organized rather than purely amorphous 

That raises an additional important consideration beyond routine 

immune-complex MPGN:

fibrillary or immunotactoid-pattern glomerulopathy

especially:

•fibrillary glomerulonephritis (FGN) 

•less likely immunotactoid glomerulopathy (ITG) 

46 years old nephrotic 
creatinine 2.5 
immune screen negative 
HBV/HCV/HIV negative.



Classic EM clues:

•randomly arranged fibrils → FGN 

•more organized microtubules → ITG 

The image you posted suggests the deposits may have internal 

fibrillary organization, although exact fibril diameter 

measurement is needed from the pathology lab.

Very important question:

Was DNAJB9 staining done?

Because:

•DNAJB9 positivity is highly sensitive/specific for fibrillary GN 

•it has become the modern confirmatory test

46 years old nephrotic 
creatinine 2.5 
immune screen negative 
HBV/HCV/HIV negative.



Τhe decisive information now would be:

•official EM description 

•fibril diameter 

•whether deposits are randomly arranged 

•DNAJB9 result 

•pathology final diagnosis section 

Those details usually settle the diagnosis.

46 years old nephrotic 
creatinine 2.5 
immune screen negative 
HBV/HCV/HIV negative.



That fits the biopsy findings very well.

Diagnosis: Fibrillary Glomerulonephritis (FGN)

FGN is a rare immune-mediated kidney disease characterized by 

abnormal fibrillary deposits in the glomeruli.

Your case is quite typical for FGN because of:

•age in the 40s–60s range 

•nephrotic syndrome 

•elevated creatinine (2.5) 

•IgG/C3 positivity 

•polyclonal kappa/lambda staining 

•negative hepatitis/lupus screening 

•EM showing fibrillary deposits 

The definitive diagnosis is usually made by:

•electron microscopy showing randomly arranged fibrils 

•often positive DNAJB9 staining 

it was fibrillary



What FGN means clinically

FGN is unfortunately often a progressive disease, but 

the course varies substantially.

Important prognostic factors:

•creatinine at diagnosis 

•degree of fibrosis/scarring 

•proteinuria amount 

•blood pressure control 

•response to therapy 

Creatinine 2.5 suggests there is already moderate 

CKD, but outcomes still vary widely.



Typical treatment approach

There is no single universally effective therapy, but 

management usually includes:

Supportive kidney protection

•ACE inhibitor or ARB 

•strict blood pressure control 

•salt restriction 

•diuretics for edema 

•statin if needed 

•SGLT2 inhibitor if kidney function allows 



Immunosuppressive therapy

In selected patients:

•rituximab is increasingly favored 

•sometimes steroids are added 

•cyclophosphamide or MMF used less commonly 

Rituximab has shown partial remissions in some 

patients, especially when there is still active disease 

and not overwhelming fibrosis.



Prognosis

Many patients gradually lose kidney function over 

years, but progression speed is highly variable.

Poorer prognostic markers include:

•higher creatinine at diagnosis 

•severe interstitial fibrosis/tubular atrophy 

•heavy persistent proteinuria 

Some patients stabilize for long periods, especially if:

•proteinuria decreases 

•BP is tightly controlled 

•immunotherapy works 



Kidney transplant

FGN can recur after transplant, but transplantation is still 

commonly performed if ESRD develops.

If you want, I can also help interpret:

•the written pathology report 

•likely stage of CKD 

•estimated prognosis from biopsy percentages 

•rituximab evidence in FGN 

•expected response rates 

•current KDIGO-style management approach.
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