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TINT TUBULOINTERSTITIAL NEPHRITIS (1)

C TIN T encompasses a group of clinical disorders
that affect principally
Athe renal tubules
Ainterstitium
Arelative sparing of the glomeruli and renal vasculature

A On the basis of the rate of progression of the azotemia
A acute interstitial nephritis (AIN)
I rapid (days to weeks) decline in renal function
I histologically an acute inflammatory infiltrate
A chronic interstitial nephropathy (CHIN)
i slowly (years) progressive azotemia

I histologically predominantly interstitial scarring and fibrosis
with a variable but less impressive amount of round 1 cell
Infiltration



AIN T ACUTE INTERSTITIAL NEPHRITIS (2)

C AINT clinicopathologic syndrome characterized

by the sudden onset of clinical signs of renal dysfunction

affection of renal tubules and prominent inflammatory cell infiltrate within the
surrounding renal interstitium

important cause of acute renal failure (ARF)
- 10-20% of ARF cases

proteinuria and albuminuria is rarely > 1 g/day
- pyuria and sometimes haematuria are common
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C ETIOLOGY

A complication of therapy with a wide variety of hypersensitivity reaction to drugs
- especially antibiotics (penicilin family)
- nonsteroidal anti-inflammatory drugs
A septicemia of any cause
- leptospirosis, legionnarieks disease and mononucleosis appear to have a particular
predilection
A acute pyelonephritis (AP) is a form of AIN
- direct bacterial invasion of renal medulla
- the clinical manifestations are predominantly infection, fever, chills and flank pain
- AP only rarely causes ARF

A severe glomerulonephritis (accompained by an interstitial inflammatory infiltrate)
is generally excluded from classifications of AIN



COMMON CAUSES OF ACUTE TUBULOINTERSTITIAL NEPHRITIS (3)

C DRUGS (allergic, ~ 70%)

A Penicillins A Rifampicin

A Sul phonamides A Di u rferdsemids, thiazides

A NSAID A Cimetidine

A Al lopurinol A Phenytoin

A Cephalosporins

C SYSTEMIC INFECTION (~15%)

A Viruses A Chl amydi a
- CMV A Legionnaires diseasc¢
- hantavirus (haemorrhagic fever may be fatal) A Le pt ospirosis
- EBV

A Bacteria, e.g. streptococci

- Tuberculosis

C PRIMARY RENAL INFECTIONS
A Acute bacterial pyelonephritis
C IMMUNE DISORDERS
A Transplant rejection
C IDIOPATHIC (~8%)
C Systemic inflammatory disordes (e.g. SLE, Sj° g r gsyndrome, Wegeners granulomatosis)
C Toxic

A Myeloma | ight chains
A Muooms



AIN T CLINICAL FEATURES (4)

C AIN

A The major clinical manifestation in the development of ARI (acute renal insufficiency)

U Frequently
A Systemic manifestation of hypersensitivity reaction
A Some combination of
- fever
- skin rash (hypersensitivity)
- peripheral eosinophilia
- arthralgias (particularly in the course of AIN due to drugs)
- the absence of any of these features is common
- hypertension and edema are uncommon in AIN
A Signs of renal inflammation i urinary abnormalities i clue to the diagnosis
- hematuria (seldon macroscopic)
- sterile pyuria
- leukocyte casts - common when AIN is caused by drugs
- eosinophiluria is suggestive of AIN (Wright stain test of the urine)
- RBC casts i have been found on rare occasions
- proteinuria (mild to moderate) is present in majority of the patients (< 1g/day)
A Renal ultrasound
- normal or enlarged kidneys
A Renal biopsy i can therefore made a definitive diagnosis
- intense inflammation with polymorfonuclear leucocytes and lymphocytes surrounding tubules
(tubulitis) and occasional eosinophils (drug induced)

A The spectrum of renal dysfunction ranges from mild, self-limited disease
to oliguric renal failure

- recovery of renal function may occur over weeks to months
- progression to ESRD has been reported with all forms of AIN



ACUTE INTERSTITIAL HYPERSENSITIVE (ALLERGIC) NEPHRITIS (5)

AIN T allergic / hypersensitive exanthematous AIN T hypersensitive type
reaction I eosinophils in the urine

PR SN R e e Vs
AIN I mononuclear intersticial infiltration,
hypersensitive reaction after ampicilin



AINT ACUTE TUBULOINTERSTITIAL NEPHRITIS (6)

ACUTE TUBULAR NECROSIS
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NORMAL TUBULAR HISTOLOGY
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Normal tubular histology
The tubules are back-to back.

and vacuolisation of tubular cells, and occassionaly apoptosis and
necrosis of tubular cells with shedding of cells into the lumen. The
interstitium (1) is oedematous and infiltrated by inflammatory cells.

ACUTE INTERSTITIAL NEPHRITIS

T

interstitial nephritis. In this patient who received NSAID, an
infiltrate that includes many neutrophils is seen. Granulocyte extensive mononuclear cell infiltrate (no neuthrophils) involving tubules (T)
casts (G) are formed within some dilated tubules (T). Other is seen. This inflammation does not involve the glomeruli (not shown).
tubules are scarcely visible because of the extent of the

inflammation and demage.




AIN T THERAPY (7)

¢ THERAPY
A Drug 1 induced AIN
I discontinuing of the offending drugs

I ashort course of high-dose corticosteroids (1mg/kg/day of prednisone for 1-2 weeks)
accelerate recovery in drug-induced lesions

I steroids are not employed in infection-related AIN, but may be useful
sometimes with cytotoxic agents in the treatment of nephritogenic responses
in systemic immunologic disorders

I in case of underlying infection antibiotics (ampicillin, aminoglycosides,
cephalosporines, chinoline preparates)

I high intake of watter (tea)
I dialysis therapy in ARF

A Allograft rejection is treated with HD (pulse) i steroids, azathioprine,
antithymocyte globulins

U Most patients have a good recovery in kidney function

I but some may stay with significant interstitial fibrosis and persistent high
serum creatinine



URINARY TRACT INFECTIONS (8)

C UTIT can be classified as uncomplicated or complicated

U Uncomplicated urinary tract infection

A occurs in patients without abnormalities of the urinary tract and urological
instrumentation

A evidence of infection
- bacterinuria, pyuria, in some cases hematuria

A urinary tract infections can be divided into acute cystitis (lower tract infection)
and acute pyelonephritis (upper tract infection)

A mostly in women between the age of 18 and 40, 80% are due to
Escherichia coli, Staphylococus saprophyticus causes 10-15%, also Proteus
mirabilis and Klebsiella

A E. coli migrate from the perianal skin to colonize the vaginal introit and
urethra - into the bladder and to the kidney via the ureters

A both bacterial and host factors are important, sexual intercourse appears to
facilitate migration of bacteria

u Clinical manifestation
A uncomplicated cystitis include
- dysuria, frequency, urgency, voiding of small urine volumes
- suprapubic or lower abdominal pain
- one-third develop gross hematuria
- on examination suprapubic tenderness



AINT REFLUX NEPHROPATHY (9)
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Transurethral
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Ascending infection of the urinary tract.
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Findings in reflux nephropathy compared with normal.



URINARY TRACT INFECTIONS T TREATMENT (10)

¢ Treatment

U Uncomplicated cystitis

A 3-day course of thimethoprim-sulfamethoxazole or a fluoroquinolone
(ofloxacin)

A reccurence should be treated with ampicillin, amoxicillin, first generation
cephalosporins with 7-day regimen
u AP
A in the outpatient setting if they have no septicemia 14 days (trimethoprim i
sulfamethoxazole, fluoroquinolone) are preferred

A for inpatients i parenteral therapy depending on the local antimicrobial
sensitivity patterns

A preferred regimens are trimethoprim i sulfamethoxazole, gentamicin,
fluorochinolone or a third T generation cephalosporin until defervescence and
clinical improvement

I in 80% patients I improvement within 72 hr, oral therapy can be provided
for the remaining time

x in women with frequent recurrent episodes of cystitis - low-dose
antimicrobial prophylaxis reduces the incidence of recurrent infections and
can be used safely for along period

I daily or twice weekly trimethoprim i sulfamethoxazole (1/2 tablet daily) or
nitrofurantoin (100 mg/daily)



AIN T Acute pyelonephritis (APN) (11)

C Acute pyelonephritis (infection causing acute TIN)

U Presents as a classic triad of loin pain, fever and tendernes over
the kidneys

A the renal pelvis is inflamed and small abscesses are often evident in
the renal parenchyma

A histological examination shows focal infiltration by neutrophils
within tubules (tubulitis) and interstitium

U Pathogenesis

A renal infection is almost uniquely caused by organisms ascending
from the bladder (E. coli from GIT, Proteus, Pseudomonas species,
Streptococci, Klebsiella aerogenes,Enterococcus faecalis)

A rarely bacteraemia i staphylococci
A pre-existing renal damage (cyst formation) facilitates infection
- low oxygen tension, high osmolality of renal medulla



AIN T Acute pyelonephritis (APN) (12)

¢ APNI1 CLINICAL ASSESSMENT
A acute onset of pain in one or both loins
- irradiation to the iliac fossae and suprapubic area
- tenderness in the lumbar region, low-back or abdominal pain
A dysuria (30%) due to associated cystitis
A fever associated with nausea, vomiting, sweats and malaise

A examination of urine: neutrophils (pyuria), bakterinuria, and sometimes red
cells and tubular epithelial cells

A WBC and SER or CRP elevation

A renal function is unimpared unless complicated by urinary tract
obstruction

- rarely renal papillary necrosis i predisposition is DM, analgesic nephropathy
A complicationsi G septicemia, perinephritis abscess

U The differential diagnosis
A acute appendicitis, diverticulitis, cholecystitis and salpingitis



AIN T Acute pyelonephritis (APN) (13)

C INVESTIGATION

Culture of urine (suprapubic aspiration eventually)
Microscopic examination of urine (white and red cells)

- dipstick examination of urine for blood, protein, glucose

Full blood count

Plasma urea, creatinine, electrolytes (K, Na)

Blood culture

Pelvic examination (women) and rectal examination (men prostate)
Renal ultrasound or CT (IVU eventually)

- to identify obstruction, cysts, calculi

Cystoscopy T in hematuria or a suspected bladder lesion

Bacteria and neutrophils in the urine of a patient with typical clinical features
confirm the diagnosis

U Renal tract ultrasound i as soon as possible to exclude obstruction or
perinephritic collection

- if obstruction i drainage by a percutaneous nephrostomy
U Treatment
A Adequate fluid intake, if necessary by intravenous route
A Antibiotics are continued for 7-14 days
- severe cases | intravenous therapy (cephalosporin, quinolone or gentamicin)
A Urine should be cultured before and after treatment

X o o o e Po e o o



AIN T URINARY TRACT INFECTION, ACUTE PYELONEPHRITIS (14)
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Complicated versus uncomplicated urinary tract infection.

CT scan showing a wedge-shaped area of renal cortical loss
(arrow) following acute pyelonephritis.



ANTIBIOTIC REGIMENS FOR TREATMENT OF URINARY TRACT INFECTIONS IN ADULTS (15)



