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INTRODUCTION

The American Urological Association defines microhematuria as three or more red blood
cells (RBCs) per high-powered field under the microscope.

Dipstick: Uses the peroxidase-like activity of hemoglobin to effect a color change.

Isolated hematuria : early or mild IGAN and collagen IV or Alport syndrome spectrum
disorder.

Genetic testing is an important tool in the evaluation of microhematuria. Whole exome
sequencing helps in diagnosing , guiding treatment and selection of kidney donor.

Massive hematuria of glomerular origin produces AKI through different mechanisms:
(a) direct tubular damage due to intratubular obstruction of the blood casts,

(b) direct tubular toxic effect of hemoglobin (Hb) and heme.

(c) processes of erythrophagocytosis by the renal tubular cells.
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Normal Ghost Cell Crenated Dysmorphic
round biconcave disk,  low refractive index; hypertonic solution distorted shape; classic exam-
high refractive index,  hard to see due produces shrunken ple associated with glomerular
©-&pmin size to low hemoglobin  cell with uniform bleeding has pronounced blebs,

content projections which may detach
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MICKEY MOUSE RBC :- also called acanthocytes or G1 cells,
appear as ring-shaped structures with two or more blebs (small
bumps) protruding from the cell membrane, resembling Mickey
Mouse's head and ears. It signifies glomerular injury.
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“*Seen in 20% of pregnant women

**Defined as >3 RBC/HPF from two out of
three clean mid-stream samples.

**Disappears in 75% of women post
partum.

“*Look for Dysmorphic RBC/Acanthocytes
to identify significance.
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“*Microhematuria may be seen in Pre-
Eclampsia too.

“*Look for unmasking of Autoimmune
Pathologies like Lupus.

* Associated Proteinuria, rise of
creatinine should alert physician.

“*Isolated Isomorphic hematuria -
usually benign.




EVALUATION OF MICROHEMATURIA'IN

Prevalence of
hematuria is 4-6%.

Glomerular
disease is the
most common
cause of
hematuria in
children.

Recent sore
throat or febrile
iliIness should
raise the
possibility of
post-
streptococcal .
glomerulonephriti
S.

PAEDIATRIC POPULATION

Microscopic hematuria (> 3 RBC/hpf)

e |f proteinuria and microscopic hematuria are present, initiate evaluation below
= If protein is negative but microscopic hematuria is present, repeat UA x2 over 1-2 months. If repeat
samples show persistent microscopic hematuria, initiate evaluation below
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1. Refer to pediatric nephrology
2. While awaiting nephrology visit,
abtain the following work-up:

e |ytes, BUN, and Cr
e CBC (asses for anemia and
thrombocytopenia)

e Urine Ca/fCr ratio
# Urine protein/Cr ratio
e Urine Alb/Cr ratio
e Kidney US without doppler
= + Hb electrophoresis
Concerns for GN [+ protein, If unremarkable basic work- FHx of ESKD <40 years of
hypertension, decreased up and discharged from age, sensorineural hearing
kidney function], also obtain: nephrology clinic, continue loss, or hematuria, also
annual visit and obtain: ‘ obtain:
Serum albumin
Complement (C3 and = UA e UA from parents
Cc4) levels = Urine Alb/Cr
* Antibodies (per * Blood pressure check
suspicion): ANA, ®  FHx review
dsDMNA, ASO, anti-
DMase B, ANCA




Non-malignant or gynecologic 1. Additionat risk factors include but are not
1 limited to the following:
: — Evaluation directed by signs/  iritative lower urinary tract symptoms
s ; History and physical exam : it
Patient with microhematuria L i e N g o symptoms * prior pelvic radiation therapy
IRBC/HPF on A with mict e e sedioi Wit i e f infection » history of cyclophosphamiderfosfamide
2 onUAW 05C0py a0 nonmallgnant causes gpnecologic nclude unni ;uol:;é infection Is il
source ruled out + family history of urotheliat carcinoma or
i | Lynch syndrome
" o " b * occupational exposure 10 benzene
Non-malignant or gynecologic Non-ma Ignan} or gynecologic chamicalé of atomatic amineé
source ruled out source identified + chronic indwelling foreign body in the
l urinary tradt,
Repeat UA positive Note, risk stratification and risk-based
evaluation are the same for those on anti-
1 Treat non-malignant or platelet and anti-coagulation therapy as for
1 3
Repeat UA positive r_ gynecologic source fa— those who are not.
¥ Risk Stratification' Repeat UA following treament 2. If medical renal disease is suspected, consider
‘, nephrotogical evaluation, but pursue
concurrent risk-based urologic evaluation
l i 3. There are non-malignant and gynecologic
v sources of hamaturia that do not require
RISK STRATIFICATION Low/Negligible-Risk Intermediate-Risk High-Risk Ureatment and/or may confound the diagnost
of microhematuria, Use careful judgment
(Al of the following) (One or more of the following) (One or more of the following) and patient engagement o decide whether
FOR + Women age <60; Men age <40 » Women age 260; Men age 40-59 + Women should not be cateqorized 25 {0 pursue microhematuria evalualion in the
high-fsk based on age alone; Men 260 setting of such conditions.
CYSTO S c O P I C ’ Never_ smoker or <10 pack years * 10:30 pack s smoking . : 4 Clinicians may perform cross-sectional
oy + 11:25 RBCIHPE 00 one UA S ey imaging with urography of retrograde
» 3-10 RBCHPF on one UA + One o more aditional risk factors for + >25 RBC/HPF on one UA pyelograms if hematuria persists after
EVALUATION + No additional isk factorsfor urothelial urothelial cancer’ « History of gross hematusia negative fenal ullrasound,
cancer' « Previously low/negfigible-risk, no prior « One or more additional risk factors for 5. Intermediate-fisk patients who declirie
IN evaluation and 3-25 RBCIPF on repeat UA rothellal cancer! plus any high-risk feature ystoscopy following UBTMs should stil
undergo renal and bladder ultrasound,
M I C RO H E M ATU R I A l l l 6. MR urogram or non-contrast imaging plus
retrograde pyelograms if contraindications to
CT urogram.
Cystoscopy and renal ultrasound* Cystoscopy and axial upper

—‘ Repeat UA within 6 months \

Clinicians may offer urine cytology or validated UBTMs
1o faciitate decision regarding cystoscopy.* Repeat UA
within 12 months if cystoscopy is not performed,

tract imaging®
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HPF: high-power field

RBC: red blocd cell

SOM: shared decision-making
UA: uninalyss

Negative :valuation Positive ﬁaluation BTM: yine-based fumor marker
SDM regarding whether to kit
repeat UA in the future If rologic diagnosis is non-malignant,
tepeat UA after treatment
! ]
Repeat UA positive Repeat UA negative
¥
: i : Repeat UA negative
>SDM rewdlng need for ;_ddltlonal evaluation Release from urologic care l‘
I a patient deselops gross hematutia, significant increase in
degtee of mictohematuria, o new urologicsymptoms livicians

shouid fnitiate further evaluation
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