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GLOMERULUS

Introduction 00:00:40

Anatomy of glomerulus :
* individual fitering unit of a. nephron.
* glomerulis consists of ¢

I Bowman's capsule. )

4. Gomerular tuft : Capilaries derived from afferent arteridle, their
supporting cells, an envelope consisting of glomerular basement
membrane (68m) and visceral (podocyte) layjer of Bowmon's capsule.

* At the vascular pole, the visceral epithelium becomes parietal epithelum,
Whith hen transforms into the proximal tubule epithelum ot the urinary
Wb' .
* Space between both layers : Urinary space Bowman's space).

Cut section view of glomerular apparatus.

* Human glomerulus ¢ Roughiy ovoid, 150 to 340 micron in diameter.

* afferent arterivle enters the renol corpuscle at the vascular pole, and rami-
%b?«manehmwamstomshsmpiwm,_cd\edam

* The lobule has a. supporting region calied the mesangium and all lobules to-
gether establish the tuft.

. .mwnversi\snm\shlresmmcal\ed&\esbwuhrswsmd&
cornects tubt to the extragiomerular mesangum (JeR).

¢ The capilaries coalesce toward the centre of the capiliany tuft to form the
efSerent arteridle, which runs through the stalk and exits from the vascular
pole.

* The effferent artericle again breaks up 1o form a second capililary networt,
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which surrounds the tubules ond is called the peritubular capillary netuors.

Parts of glomerulus 00:04:50

Po.riso‘}aglomendusmude
* Parietal epitheliol cells.

* Visceral epithelial cells (Podocgtes)
¢ glomerular basement membrane.
¢ endothelial cells.

* mesongial cells,

* mesansinl madrik

* P barrier o fttvation.

« Simple squamous lajer of fenestrated celis.

* Fenestrae : 5% of surface area

* size of fenestrae : SO 40 100 Nm

* Giaphragms present only in efferent arteriie.

* Poyarionic gyeosaminoglycans  Gjycocalyc

. Rmptmswessewdnsslm.ﬂ,wefrewp&onerm&\emw,maﬁ

&am (Glomerular basement membrane) :
. &wersmpi\argbopsondre%exkoum‘gwnntheamlresm
* Threeports: : Lamina. rara. interna, externa. and lamina. densa.

* Thickness : 330 40 340 iim.
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Clamerius - 3
* Podocujtes are involved in synthess § degradation.
* Constituents 1 Tupe W collagen, laminin, entoctin, nidogen ond suffoted pro-
teoghycons.
* Coflagen : 400 micron triple helix (ipha. 1-.
* Proteogiyeans : Heparan sulphate, agrin ond perlecan.

mwnshm:
nnopadswnemngmlcens:mdma!ru

Found in juxtacapillary region and oudial regjion.

mesangjial cel :

* Large, iregulor cell with elongated cytoplasmic processes.

* intermediate Naments are present in the processes.

. wbﬁdgeskhegapbemmnwnoxﬂcaplmmdpMectsmpﬂhﬁa
$rom hydraulic pressure.

. Hnaoca&h,snmo’:hm:sdelmpmper‘ﬁ&

* toolved in generation and degradation of mesangjal maric

. mu:rgpewmdvmmsen,m\ecm&brmm,‘emm

* mesangal cells produce vasoactive substances.

¢ Cross tak between endotheliol cell and podocutes to maintain glomenular
function

lmm:amw.uuupwﬁond"nmwmmnamﬂ
opm.mwmz.nmmmmwwn.nucww
endothetum chiractly abuts the mesangium,
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Pharmacokinetics and pharmacodynamics

o — .

Pharmacokinetics ¢

s

4 processes : Rbsorplion, distribution, metabolism ond exeretion.

Absorption § distribution :

Ceiigdosmmhereaseheﬂectbegonda.parﬁunwdose.
Dose of administradion should be between threshold dose and ceiling dose.

metabolism § excretion :
metabolised in PCT wkm(wmdﬁ«\) and liver,

=
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Individual dﬂgs

W T W -
e =

Orol bicavadabity, | 10-00% 80-i00% 80-00%
SiSected by food. Yes. Yes. Nb.
Holf-ife. IS-3hrs. 1S hrs. 3~b brs.
oncet. PO:20-60Omin. | PO:30-L0 min pp—
V:Smin V' 3-3 min
€645 renal. 85 renal.
Emination. 12% hepatic. 3% hepatic. 34 renal
Mcanbesivenk\m»s' conditions :
= :ﬁ% =] ='|?_- = :
CrO (6FRA0-S0).  BO-O = KD 6 )
| &R (4a0). 300 | a4 © 00
NS whhnomal GF2.. 130 | 340 3 S0
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Loop diuretics in CHO |
* Prolongolion ol 4,
* fbnormal diuretie sacretion dus Vo netnbal: ocidone/vreno,
* Hlaltening of doss resparvie curve,
* powrisard shifl of ceiley natriuresy,

Hesrasl [e04] i
Praama g (et Plasma b o] "
G 0o
Loop diuretics in CHO.
Loop diuretics in nephrotic syndrome :

4 mechanisms of abnormal responsiveness 4o loop diuretics
L Decreased delivery/decreased secretion (Threshold dose i higher) .
& Inereased renol metabolism.
3. Decreased blockade by the diuretic.
4. Increased Na, Cl reabsorption by other nephwon segments.

Adaptation to diuretic therapy 0008:58

nkommaskmu\gm
Hemodynamic adaptation  Fall in efSective circulatory volume (ECV) — Syrpa-

Neurohormonal ¢ Renin secretion independant of €OV — RARS —+ J& huperplasia.

— Hyperlasia. § huperirophy of distol tubulos cells.
im L1
e w }um
Poarsemmme
"
«
“
P - .
! '“| w..m
0 in (1] . i1 =
Tima

B et reon [ asratiaenn

Port durete solt relention
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—
Clinical implieations of braking :

* Oetary salt restriction & very importont for preventing post dwretic okt re-
tention (<ag/day, <9ommoV/dauy.

* Consider multiple daiy dosing, diuretic. sith prolonged aetion or continuous
administration

* Sequential blockade with diuretics of other dlass.

* Ouretic theropy should ot be abruptiy stopped,

* Salt restriction should be continued oSter stoppage of duretics as well.

Diuretic resistance 00:11:58

Duretic resistarce is defined as faiure to achieve therapeutically desired re-
duction in edema. despite a. full dose of diuretic.

Causes :

. mrrectdng\oss(es:Vem;sorWederm)
mn-ad'erm{orecanw\dedsodmar\d/or%mm
Drusmtreodwgﬂ'\ehd\eg

o. Norradherence.
b. Dose 400 low or oo infrequent.
¢ Poor absorption.
* geduced diuretic secretion ¢
a. Tubular uptake of diuretic impaired impaired by uremic toxing.
b.oeereasedhdnegbbod%u
c. Decreased functionol Kidney mass.
* wnsuficient Kidney response to drug :
0. Low glomerular fitration rate.
b. Decreased etective intravascular volume despite elevated total
extraceliular Suid volume.
e fetivation of the renin-angjotensin system.
e. use of ron steroidal anti-inflarmmadory drugs.

Weﬁeshmpiroﬂcsgndrm:

Plasminuria. activates Exac channels in collecting ducts and tubules — Sodium is

reabsorbed,
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metabolic alkalosts :
Tidan o ong oo Doy
J
| ;
1 Datertis Oitbinry § Mmmerre Lfead
in Tty fomm oo
|
fiot, 19 A brog
1 Bfer sty [
L . 10REHD | Procienat
¥ gL WG,
Qemrntion ! e
Motabolic Alalondy: Wetabmolic Aoledie

Orug interactions with NSAID/ACE! :
Concurrent use of diuretics, angjotensin converting enzyme inhibitors, and
associated with riek oF acute Kidney injury : Nested case~control shudky
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APPROACH TO HEMATURIA

Defevtion »

* fretence of at least § red blood vells (RBCS) per i of urine.

* 3 R8C per high power fleld (WPF) of 10 mi of centrifuged urine.

* 508 per mm' of freshly wided, unspun urine.

* significant hematuria ! 750 2BCs/jL.

* wwidence of gross hematuria. in chidsen is estimated to be 0124,

. ms&ﬁeosm,misisd:eiomeasgidm&i%h\ewse.

* asgnp*umhcmmoseophhandwhismasprevalentassrosshem&wh.

B mstcasesohiuoswphwnmmhdﬂdtmarekmsm,mdw&hre-
pentedevaha&bns,&\eprmdeuemhmﬂunoﬁ.

Etiology 00:02:18

Mnnaagm%anEmMMMwwwmc&

etiologjcal classification: Cer—y
'
!
lﬂwiefwl [Won-gomerular |
}

[:somedremm'sease] @s&aﬂcdisease]

e 5 w \___.: : M. . o .'.' 1 Pl
¢ Post infectious * Systemic lipus erythematosus | * Trouma.
gomerulonephvitis. . * urettval foreign bodsy
* \gAnepropathy | ¢ Heroch Schonlein purpura (456). | ¢ infections.
* fport sayndrome. | ¢ Hemolyte uremic syndrome ¢ Nephrolithiass.
¢ mPen, FES. (0. * idopathic hupercalcusio.
* Thn@dmdgease. | ¢ Anti 6B disease. * oSt NSAIDS, yclophasphamide.
* ood pasture's disease. * wematological ! Sickle cell anema, O~
* Shunt nephwitss. semaated intravascular coagulaton
* infectwe endocarditss. * wim's tumor
* sladder hemangoma.
*  Reral venVartery thvomboss.
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Couses of hematuria in newborn !
* Renal vein thrombosis ,
* Renal aﬂery Hwombosis .
* Putosomal recessive polyeystic Kidrey disease.
* Obstructive uropathy.
* Urinary tract infection.
* eleeding and clotting disorders.
* Trauma, bladder catheterization.
Note :
Pink urine in newborn, negative for blood ! Urie acid erystaks.

00:08:08

History

Presentation :
o. &ross hematurio.
b. Usinary or other symptoms with incidental finding of microscopic hematuria.
¢ inadvertent discovery of microscopic hematuria during a. routine urinalysis.

Hss’mrg d/t glomerular cause :

Hematuria. : Cola. coloured urine.

* tdema.: Periorbital edema, pedal edema.

* Hypertension features : vomiting, head ache, seizure.

* Cliguria.

* 5ore Hhroak Sollowed by hematuria. within I-a days ! 19 nephropathy,

¢ Sore throat 1-a weeks prior or pyoderma. 3 weeks prior ! Post streptococcal
glomerulonephritis.

* Purpuric rash, abdominal pain, joint pain : Henoch Schonlein purpura.

* Loose stooks, anemia, hematuria t HUS.

* fdolescence, Semale predominant, rash, joint swelling/pain : SLE nephritis.

* Sudden deterioration with A! : Rapidly progressive gomerulnephritis

(eeenD.

* Recurrent episode of gross hematuria ¢ Igf nephropathy, Riport, thin base-
ment membrane disease.

* Hearing impairment ! Alport syndrome.

History d/t non-glomerular cause :
d arisht red colour urine or microscopic hematuria
* Trawmna, fresh blood or clots in urine 1 urethral injury.
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Apgeoach to hematuria -

. abdmhalmssmﬁkmhmour.tgdmhm

& &ver,dgwm,ursmg,mr«wpmpubmpah,?wlynenhwm=m—
nary tract nfection

* 8leeding disorder ! Trrombocutopenia, coagulation disorder.

* Sickle cell anemio.,

. wicgobdmholpnh,pnssaseo?smehurhwm&

* Unioeral loin pain preceding hemorrhage (Nut erasker syndrome).

. Eela&ionwﬂhexerciseorshmw.mw

m&etmh&dhamhwhlsdmmnms\mm

an\lghism:

® mwu,hmi\smkm*hwmespecu\gmm=
Aiport syndrome.

. mm:wmw(m{mdomne

* Sickle cell disease.

* Chronic kidney disease.

* visual defects.

Urine examination 00:10:28

&ross examination :
Coflection of oppropriate mid catch urine.
Second urine sample in morming is used.

Uncentrifuged sample !

. &WMW:WWM&*&*W&

* (ol coloured : Gomerudor hematuria.

* @lood drops or clot inttialty while passing urine : Urethral injury,
* @lood ot end of passing urine : ladder cause.

cenh'ihgedsmpie
* Toke 10 mi of urine centrifuge at 3000 rpm for S min.
* Docord supernatont.
* Qe-suspend in OS mL supernatant and prepare siide.
* View in microseope.
* In centrifuged sample i¥ supermatant is clear : Hematuria.
* ¥ supernatant is still red : Hemoglobinuria. or myoglobinuria.
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Dipstick method :
* Reagent strip reaction utilizes pseudoperoxidase activity of hemogjobin (or

myoglobiry).

* Catnlyzes a reaction between hydrogen peroxide and chromogen te-

tramethylbenzidine 4o produce an oxidized chromogen, which has a green-
blue color.

Sensitivity of 100 % and a. specificity of 99 & in detecting I-5 red blood celis
per high power fiekd (4PF).

Fakse negative results :

Formalin (Used as a. urine preservative),

High urinary concentrations of ascorbic acid (Patients with vitamin C intake
22000 mo/e).

False-positive results :

Rialine urine (pH > ©).

Contamination with oxidizing agents such as hydrogen permdde used to
dlean the perineum before cbtaining a. specimen.

i G W
shwetam-g'“;;m!::_: 7. ] E - .

Y T T =
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w son-glomerular “ ngogbbhu’h] I Hemogidbiruria I
Hematuria | hemotur
Heme negative causes
* Chioroquine Homogentisic acid | ¢ Dyes (vegetable/
* peferoxamine * melanin feut)
* lbuprofen - ¢ methemoglobin * Beets
* ron sorbitol * Porphyrin * Blackberries
* metronidazole * Tyrosinoss * Food and candy
* Nitrofurantoin * urotes coloring
* Phenazopyridine * Rhubarb
Pyridum
* Phenoiphthalein
* Phenothiazines
. Rifamp
Salscglo.tes
* Sulfasalazine
Urine microscopy :
RBCS seen in hematurio.

RELs absent in n%bbmh, hemogbbmria.

mnmnhmwlpl-\a&e Precip‘vtatet?rm Preci‘ﬁtaiewhsaﬁ
Salt precipitation | Supernatant : Clear | Supernatant : Red brown
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efinitive diagnosis ! Urine $peckosoopg. urine electrophoress.

"mm

(‘—D[l l"

>y

urine electrophoresis

Ragh, arthritis.

Lupos eryfhemotosus

Henoch-Schonlein purpura.

KEET 55 Pascbaines * vi 0 « Marow 1.0+ 2023
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B R R S e e
Urnalygs .-

* ca/ca.

* pso/anti-Dnase 6.

* Aok ruciear antibody,

* Rotineutrophil antibody,

* a4 hr urine total protein creatinin
clearorce.

i Serumetectroyts,creo&hhe,
calcium.

* ¥ enystalluria, urokthiasis,
or nephrocalenosis : 34 hr urine

oxalote.
* ¥ hydronephrosis/puelocaliectasss :
Cystogram + renal scan.
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..... Active space F‘mclinss in microscopy :

isomorpaie RECS. _Dusmorphic R8CS. |
Cell outlines are smooth. krequlor, —l|

Hemoglobin uniformiy distributed

Note
¢ Bamine 100 RECS
* 730% dysmorphic RECs suggestive of glomerular etiology.
* sensitivitu : 9k,
* Specificty : 93%.
* Phase contrast microscope, Wright's stain required to visualize dysmorphic
RECs.

Reanthocues:

* 5% of examined RECS.

. Subtgpeo?dgsvmrphlc%cs.

. Qk\sshapedbodguﬂhlormproﬁrudhsblebsﬁwﬁteshopeand
size.

* & cells, mi e

isomorphic R8C Ousmorphic REC 28F cask |
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Approach to hematuria - %

Focused kwestigations of gbmerular hematuria. 1
¢ Seruny cveatining,
* O3, CA, RSO lilves, anti-Oanee B titre.
Quantification of proteicuria,
evaluation of underlying systemic disease t AR, Anti-dsONA, ANCA,

Renal blopsg.

Indications for biopsy !

* Sapidy progressive renal falure.
* Nephwotic range proteinuria.

* Gross hematuria 4 weeks.

* Sustained hypertension

* ﬂssochtedSHs\enw?eoA\m
* Normal €3

* Low C3 712 weeks.

-

»

Focusedm&iso&mﬁmngunemhrham&urhr
* Urine culture.

* RenalHrasound.

* Caoleium creatinine rodio or a4-hour urine calcium,
* non contrast CT.

* Cuystoscopy.

* evaluation Sor sickle cell anemia.

Summary 002429
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Magroscopic hematuria, ¢
Macrotcopic hesatorty
b e
- mm?n yors o == 2 aoume. st weryws
J - o
Tanof = - Teus conistent with
abdomen/peivis = ' past Infectious
No No / mmm\?u
Uning culture lml.___Y“ Signs{Symptoms of UTY Reft o Supgorte Peney
v Y ¥ No oo
m'ﬁ"m’:"' 4—"—- Family history of stones ] /
Arciemnia
Renal ultrasound, Urine culture, Test parcats fos
4 hemmul Hmu;hbncbwpham Urine
Evaluation of a child with
Refer to a Uro "'\ 1 macroscoplc hematurfa.
Tumor, structural
abnormality
microscopic hematurio. ¢
Isolated Microscopic Hema
Asymptomatic
Repeat urinalysis weekly x 2 Negative Follow inalysis with ical
pocivel —fp Follow up ur S physical exam
Persistent hematuria
Positive i
Test parents and sibs s :eeﬂg:uf;;n lial
for hematuria
Yes Check urine
Family history of =P calcium/creatinine
calcull ratio
c ‘ If no other concerning
onsider hearing test, renal Normal symptoms/signs then
ultrasound. and hemaglobin ® follow with year!
electrophoresis depending on urinalysis yearly
level of concern . B
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Syrptomati

Approach to hematuria - 1

Microscopic hématurie (Mg
plus Famity history or.

Samily history. No progressive renad disease Pasient:
ooy ooy iroksted microhematurta on UTinals ¢yamict bt
Patices: Preseoce of cons o YV
R0 postursl prtcinarie /

Negative Ko lsolated
Urinaryerptshy o, Family member MH
l Family bistocy of stones wih M
Hearing test Serum Fo:low “I: l
creatinl : ul § - No of MH,
e, 3. ¢4 i gmeniens ot i)
l Abnormal results s b Fomdy Nslory of MH 'l
:’u:::m lhnd-lu.‘d'thw
Refer to Podiatric T | ORI S b
Nephrologlst/Consider pppirrye Observy, gt l
renal blopsy bonal v sboered Do ia §-12
l Isolated M
Hypercalciuria Famiilal MH
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