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malignancy.2 To minimize the risks of overevaluation, a 
patient-specific approach to identify women at high risk for 
urinary tract malignancy is recommended.1,3 Still many 
patients, especially women, do not undergo evaluation, 
potentially delaying diagnosis.4-6 Obstetrician/gynecologists 
(OB/GYNs) have the opportunity to identify high-risk 
women with hematuria and ensure appropriate evaluation, 
which may improve patient outcomes.

The goal of this article is to review diagnostic criteria for 
hematuria, describe risk factors for urinary tract malig-
nancy, and review relevant changes to the recommended 
evaluation for microscopic hematuria based on patient-
specific risk stratification.

Prevalence
Hematuria is a common condition. The prevalence of 

microscopic hematuria ranges from 2.4% to 31.1%.7 This 
wide variation is likely due to factors such as sex, age, and 
nature of the heterogeneous group characteristics of the 
multiple studies. A study of a large database of only women 
evaluated more than 3 million urinalyses (UAs) and demon-
strated 20% had evidence of microscopic hematuria (with 
or without known benign cause).8 Given how common 

Hematuria is defined as the presence of red blood cells 
(RBCs) in the urine. Clinically, it is classified as either mac-
roscopic (gross) or microscopic. With gross hematuria, 
urine is visibly discolored by blood. Microscopic hematuria 
is often identified incidentally when urine is being evalu-
ated for another indication. Multiple definitions of micro-
scopic hematuria have existed over the years. The standard 
definition of microscopic hematuria, established by the 
American Urological Association (AUA), is 3 or more 
RBCs per high-powered field (HPF) on microscopic evalu-
ation of a single, properly collected urine specimen in 
patients without another apparent benign cause of the 
blood.1

Although benign causes are numerous and common, 
hematuria can be a clinical indicator of urinary tract malig-
nancy. Only a small proportion of women with microscopic 
hematuria are likely to have an underlying urinary tract 
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microscopic hematuria is, OB/GYNs are 
likely to encounter this clinical situation 
frequently.

Potential Causes of Hematuria
The differential diagnosis of hematuria is 

quite extensive. Although a comprehensive 
list is beyond the scope of this article, it is 
important to remember that hematuria can 
originate from anywhere along the genitouri-
nary system including kidneys, ureters, blad-
der, and urethra. The most common etiolo-
gies include urinary tract infections (UTIs), 
urolithiasis, urothelial cancer, and renal dis-
ease. Potential renal sources include both 
glomerular (eg, glomerulonephritis) and 
nonglomerular (eg, polycystic kidney dis-
ease) conditions. Other notable causes 
include hematologic sources, such as sickle 
cell disease or bleeding dyscrasias (eg, hemo-
philia), vascular sources, such as hemangi-
oma, and trauma (eg, exercise-induced).

Gynecologic causes should be considered 
and evaluated if suspected. Menstrual or 
intermenstrual bleeding should be ruled out, 
as vaginal bleeding can often contaminate 
urine samples. Urethral prolapse or diver-
ticulum, genitourinary syndrome of meno-
pause, pelvic organ prolapse, and sequelae 
from prior pelvic surgeries such as prior 
incontinence or prolapse surgeries with 
mesh should also be considered.

Guidelines for Screening and 
Evaluation of Hematuria

Routine screening for urinary tract malig-
nancy is generally not recommended in 
low-risk women. The US Preventive 
Services Task Force in 2011 concluded 
there was insufficient evidence to assess the 
balance of benefits and harms in screening 
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for bladder cancer in asymptomatic adults.9 
If screening is offered, clinicians should 
understand the uncertainty about the balance 
of benefits and harms and counsel patients 
regarding this. The American College of 
Physicians does not recommend that clini-
cians use screening UA for cancer detection 
in asymptomatic adults.10 Although it is not 
recommended to screen for malignancy, 
many patients may undergo routine urine 
testing in primary care and OB/GYN offices 
with an incidental finding of microscopic 
hematuria.

Many medical organizations including the 
American College of Obstetricians and 
Gynecologists (ACOG), the American 
Urogynecologic Society (AUGS), the AUA, 
and other international medical groups rec-
ommend evaluation of microscopic hematu-
ria.1,3,11 Given the multitude of organizations 
with recommendations, there are slight dif-
ferences. The ACOG and AUGS committee 
opinion was published in 2017 in response to 
AUA guidelines from 2012 recommending 
evaluation (cystoscopy and CT urogram) for 
all patients older than 35 years with micro-
scopic hematuria. The ACOG considers the 
decreased risk of urinary tract malignancy in 
women and the risk-benefit ratio of diagnos-
tic testing, such as CT, and recommends that 
asymptomatic, low-risk, women aged 35 to 
50 years with no history of smoking undergo 
evaluation only if they have more than 25 
RBCs per HPF.

In 2020, the AUA updated its guideline for 
evaluation and management of microscopic 
hematuria.1 The available evidence to inform 
these recommendations includes many stud-
ies that are observational, have small sample 
sizes or potential confounders, and most 
significantly are largely composed of male 
patients. Compared with the guideline from 
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2012, the 2020 AUA guideline recommends considering 
patient risk factors for urinary tract malignancy; therefore, 
it now includes female sex as recommended by the ACOG 
and the AUGS.3,4 Based on presence or absence of risk fac-
tors, patients are stratified into low-, intermediate-, and 
high-risk groups. Individualized diagnostic testing strate-
gies are based on risk. Use of this method balances the 
likelihood of malignancy with risks and costs associated 
with diagnostic testing. Further details regarding risk strati-
fication and diagnostic evaluation are described later.

Risk Factors for Urinary Tract Malignancy
Urinary tract malignancy is the most concerning etiology 

for hematuria, and the reason for which evaluation is recom-
mended. Bladder cancer is the more common urinary tract 
malignancy, followed by renal cancer. Table 1 lists several 
risk factors for malignancy of the renal pelvis, ureter, and 
bladder.

Smoking

The most significant risk factor is smoking. Current and 
past history of tobacco use both increase risk. Patients who 
smoke have a 2 to 4 times higher risk of developing urinary 
tract malignancy compared with nonsmoking patients.12 
The risk increases with the duration and quantity of smok-
ing. Even those who have stopped smoking still have a 
higher risk than those who have never smoked before.13

Gross Hematuria

Gross hematuria is a risk factor for malignancy. The risk 
of bladder cancer is 13% in patients with gross hematuria 
compared with 3% in patients with microscopic hematuria.14

Sex

Women are at a decreased risk for urinary tract malignan-
cies compared with men. Regardless of sex, bladder cancer 
is more common than renal cancer. When stratifying for 
sex, women have a decreased risk for urinary tract malig-
nancies compared with men. When evaluating only women, 
there is a higher incidence of renal cancer than bladder 
cancer. SEER data reveal the incidence rate for renal cancer 
in women is 11.2 per 100,000 women compared with 8.5 
per 100,000 women for bladder cancer.15 Bladder cancer 

accounts for 2% of cancer cases in women, compared with 
6% for men.16 Likely due to delayed diagnosis, women with 
bladder cancer have more advanced disease at time of diag-
nosis and have less favorable outcomes compared with 
men.15 Although not well studied, trans-woman patients 
may be at increased risk for malignancy, especially bladder 
cancer. Despite the lack of evidence, this should be consid-
ered if microscopic hematuria is diagnosed in this patient 
population.

Age

Age is an important risk factor for urinary tract malig-
nancy. The rate of detection of urinary tract malignancy in 
women younger than 40 years with microscopic hematuria 
was 0.02%. The rate among women older than 40 years was 
20 times higher, but still only 0.4%.17 Age of 50 years or 
older has been found to be a strong predictor of cancer.18

Family History of Cancer

Some genetic syndromes predispose to an increased risk 
of urinary tract malignancy. Patients with Lynch syndrome 
have up to a 7% risk of bladder cancer.19 There are also 
several known genetic renal tumor syndromes, which 
include Von Hippel Lindau, Birt-Hogg-Dubé, hereditary 
papillary renal cell cancer, and tuberous sclerosis.1

Other risks

Certain occupational exposures increase risk for urinary 
tract malignancy. Patients employed in manufacturing, oil/
petroleum workers, and hairdressers may be at increased 
risk secondary to the exposure to certain chemicals such as 
benzenes and aromatic amines. Additional risks include 
exposure to chemotherapeutic agents such as cyclophos-
phamide and ifosfamide, prior pelvic irradiation, and 
chronic indwelling catheters.

Diagnosis and Evaluation
Clinical presentations of hematuria vary. Patients with 

gross hematuria usually seek immediate evaluation, as dis-
coloration of urine may be alarming. Patients with gross 
hematuria may or may not present with other signs or 
symptoms. Common clinical scenarios in which patients 
present with gross hematuria include UTIs and urolithiasis. 
In the absence of these conditions, gross hematuria is con-
cerning for urinary tract malignancy and should elicit 
timely evaluation and referral.

In contrast, microscopic hematuria is often identified 
incidentally on UA when urine is being evaluated or 
screened for another indication. Urine screening is often 
performed in physician offices. In particular, OB/GYNs, 
who are often the primary health care provider for women 
of reproductive age, frequently obtain UAs to assess many 
different types of genitourinary symptoms.

A detailed history and physical examination are initial 
steps to identify the etiology of hematuria. This also is nec-
essary to accurately assess risk in patients with microscopic 
hematuria so that appropriate evaluation and referral can be 
obtained.

Table 1. Risk Factors for Urinary Tract Malignancy

Age >50

History of gross hematuria

Smoking history

Irritative lower urinary tract symptoms

Male sex

Degree of microscopic hematuria

Persistence of microscopic hematuria

Prior pelvic radiation therapy

Family history of urinary tract malignancy or Lynch syndrome

History of cyclophosphamide/ifosfamide chemotherapy

Occupational exposure to benzene chemicals or aromatic amines 
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Associated symptoms should be assessed, specifically 
pain or bladder symptoms, as they can reveal probable 
cause and the most appropriate path for evaluation. 
Symptoms such as incontinence, urinary urgency, and uri-
nary frequency are common in women. New-onset symp-
toms of urinary urgency or urinary frequency should be 
considered irritative bladder symptoms. A review of a 
medical and surgical history is necessary to determine risks 
of renal disease, malignancy, or gynecologic and genitouri-
nary causes. A menstrual history is essential to determine 
whether there is likely menstrual containment in the urine.

The physical examination should include assessment of 
blood pressure, cardiovascular examination, abdominal 
examination, and pelvic examination. The pelvic examina-
tion is key to identify alternate sources of hematuria, such as 
vulvovaginal atrophy or other vulvovaginitis, urethral pro-
lapse, uterovaginal prolapse, or uterovaginal bleeding. If 
patients are not able to provide a clear history regarding the 
source of blood, uterine or rectal sources could be considered.

Evaluation of Urine
A voided midstream clean-catch urine sample is consid-

ered adequate for urine specimen collection. A midstream 
sample can be difficult for some patients to provide. 
Menstrual bleeding, vaginitis, significant pelvic organ pro-
lapse, and body habitus can prevent adequate collection. 
Collection of a urine specimen by urethral catheterization 
could be considered in certain clinical scenarios, such as 
when the source of bleeding is unclear, with severe atrophic 
changes, significant pelvic organ prolapse, and with patients 
who have repeated difficulty collecting a midstream clean-
catch specimen. If possible, providers should defer collec-
tion in menstruating patients.

Normal urine color varies depending on concentration. In 
patients who are well hydrated, dilute urine may appear 
nearly colorless, whereas with dehydration, concentrated 
urine may appear dark yellow or amber in color. As little as 
1 mL of blood in 1 L of urine will be visible to the human 
eye, and can alter the color of urine.20 Red, pink, or brown 
colored urine often suggests gross hematuria.

Several medications and foods are known to cause pig-
mented urine, which may be mistaken for hematuria. Foods, 
such as rhubarb and beets, and medications, including 
rifampin and phenazopyridine, can discolor the urine, 
which may be mistaken for hematuria. Other causes for 
discolored urine can include myoglobinuria and hemoglobi-
nuria. Confirmation should be made by history and urine 
testing.

Urine Dipstick Analysis

The urine dipstick is commonly used to evaluate urine. It 
provides a quick assessment of urinary characteristics using 
colorimetric pads contained on a single test strip.21 The 
dipstick test detects heme, which is the iron-containing por-
tion of hemoglobin. The dipstick measures peroxidase 
activity. Heme is a pseudoperoxidase and will result in a 
color change on the dipstick. The urine dipstick is sensitive 
enough to detect 1 to 2 RBCs/microscopic HPF when 
examined within 2 hours of collection.20 It is relatively inex-
pensive, easily available and performed frequently as a 
screening test. Other substances in addition to urinary 
RBCs may cause a positive result, including myoglobin, 
free hemoglobin, semen, alkaline urine, and oxidizing 
agents (eg, povidone iodine) contained in solutions used to 
cleanse the perineum. False-negative results are unusual.  
It is necessary to confirm any heme positive result of a  

Figure 1. Simplified algorithm for evaluation of microscopic hematuria. *ACOG Committee Opinion: women younger than 50 year with 
no history of smoking and less than 25 RBCs/HPF are considered low risk and do not need evaluation. In this area of discrepancy 
between guidelines, shared decision-making should be utilized with patients. Adapted from Barocas DA, et al.1 
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dipstick test with urine microscopy. Results of dipstick test-
ing alone cannot be used to diagnose microscopic hematuria.

Urine Microscopy

Microscopic examination of the urine sediment provides 
additional data beyond dipstick results. After urine sedi-
ment is isolated by centrifuge, it is then prepared and can be 
visualized under the microscope.22 Examination of urine 
sediment can be completed on an automated platform, but 
is often performed by a trained clinician. Urine microscopy 
is needed to confirm the presence of RBCs as suggested by 
urinary dipstick or a history of pink-tinged urine. This pro-
cedure can also identify other cellular elements including 
white blood cells and epithelial cells. The number of RBCs 
is quantified under HPF. This is necessary to make the diag-
nosis of microscopic hematuria.

Urine microscopy may reveal other cellular components, 
microorganisms, or crystals, which can provide additional 
information as to the source of hematuria. Dysmorphic 
appearing RBCs indicate a renal/glomerular source; this usu-
ally occurs with other abnormal urine and laboratory findings 
including cellular casts, proteinuria, and possibly impaired 
renal function. Pyuria and bacteria suggest an infectious 
source such as cystitis or pyelonephritis and necessitate fur-
ther testing with urine culture. Crystals may be suggestive of 
urolithiasis, although they can be observed in normal patients.

Other Urine Tests

Urine cytology and urine-based tumor markers are not 
recommended for the routine evaluation of asymptomatic 
microscopic hematuria.10,11 Urologists may consider use of 
these tests in certain high-risk patients. Cytology may be 
useful in patients with persistent microscopic hematuria 
after a negative workup and irritative voiding symptoms or 
other risk factors for carcinoma in situ.

Risk Stratification and Diagnostic 
Evaluation

After diagnosis has been confirmed, other conditions ruled 
out, and risk factors for urinary tract malignancy assessed, 
patients can be categorized as low (<1%), intermediate (1%–
2%), or high (up to 10%) risk for malignancy.1,14,18 The AUA 
recommendation for risk stratification is shown in Table 2.

Appropriate risk stratification guides next steps for rec-
ommended evaluation. The 2020 AUA guideline has a few 
important changes related to recommendations for evalua-
tion. The 2020 AUA guideline has a few important changes 
to recommendations for evaluation, and a simplified algo-
rithm is displayed in Figure 1. These include:

1. Low-risk patients can be offered either repeat UA in 6 
months or evaluation with cystoscopy and renal ultra-
sound.

2. Intermediate-risk patients should be evaluated with cys-
toscopy and renal ultrasound.

3. High-risk patients should be evaluated with cystoscopy 
and CT urogram.

There is a notable discrepancy between the 2020 AUA 
guideline and the 2017 ACOG committee opinion for a 
small subset of women younger than 50 years who have no 
risk factors and have less than 25 RBCs per HPF. The risk 
of urinary tract malignancy in this group of woman patients 
is less than or equal to 0.5%.17 The committee opinion rec-
ommends these patients do not require evaluation whereas 
the AUA would recommend either repeat UA or cystoscopy 
with renal ultrasound. This is an area where shared deci-
sion-making should be used with patients.

Information regarding each diagnostic evaluation tool is 
described next.

Cystoscopy

Cystoscopy is an office-based procedure to assess the 
urothelial lining of the bladder and urethra. It is the optimal 
test to detect bladder cancer. The majority of malignancy 
diagnosed during a workup for hematuria is bladder cancer; 
therefore, the importance of a cystoscopy cannot be over-
stated.6 Suspicious lesions seen during cystoscopy can be 
resected endoscopically to provide diagnosis and treatment. 
Risks of cystoscopy are low, although many patients report 
postprocedure dysuria and there is a low risk of UTI.23 
Cystoscopy is part of the evaluation for low-, intermediate-, 
and high-risk groups, and for patients with gross hematuria.

Renal Ultrasound

Renal ultrasound has adequate sensitivity to detect upper 
urinary tract malignancy, especially renal cell carcinoma, 
nearly reaching the sensitivity of a CT urogram.24 It does 
have limitations to detect urothelial carcinoma of the ureter 

Table 2. AUA Risk Stratification for Urinary Tract Malignancy

Low risk (must have all of the following)

 Female age <50; male age <40

 Never smoker or <10 pack-yr

 3–10 RBCs/HPF on 1 UA

 No additional risk factors for urinary tract malignancy

 No prior episodes of MH

Intermediate risk (if any of the following)

 Female age 50–59; male age 40–59

 10–30 pack-yr smoking

 11–25 RBCs/HPF on 1 UA

 ≥1 additional risk factors for urinary tract malignancy

 Previously low risk, no prior evaluation, and 3–25 RBCs/HPF on 
repeat UA

High risk (if any of the following)

 Female and male age ≥60 yr

 >30 pack-yr smoking

 >25 RBCs/HPF on 1 UA

 History of gross hematuria

 Previously low-risk, no prior evaluation, and >25 RBCs/HPF on 
repeat UA

AUA, American Urological Association; HPF, high-powered field; MH, microhe-
maturia; RBC, red blood cell; UA, urinalysis.
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Practice Pearls
•	Hematuria can be a clinical indicator for urinary tract 

malignancy; however, the chance of urinary tract 
malignancy in most women is low.

•	Although gross hematuria is strongly associated with 
malignancy, microscopic hematuria is more common 
and has a lower malignancy risk.

•	Diagnosis of hematuria cannot be made on dipstick 
testing alone. Urine microscopy is necessary to make 
the diagnosis of microscopic hematuria.

•	The definition of microscopic hematuria is 3 or more 
RBCs/HPF on UA with microscopy.

•	The 2020 AUA guideline recommends risk stratifica-
tion to determine evaluation of microscopic hematuria.

•	Consider repeating UA in women with hematuria asso-
ciated with UTI after treatment of UTI.

and renal pelvis. Benefits of ultrasound include lack of ion-
izing radiation, and lower costs. Renal ultrasound should be 
used for upper tract imaging in low-risk and intermediate-
risk patients with microscopic hematuria.

CT Urography

CT urography consists of 3 phases and requires administra-
tion of IV contrast. The first noncontrast phase detects uro-
lithiasis. The second contrast-enhanced phase evaluates the 
renal parenchyma for abnormalities. The third phase captures 
delayed images to evaluate the renal pelvis and ureters. Given 
the multiphase images needed for complete evaluation of the 
upper urinary tract, care should be given to include the correct 
indication for CT scan. Risks of CT urography include  
contrast-associated nephropathy, adverse reactions related to 
contrast material, and potential increased risk of malignancy 
associated with radiation exposure.25,26 CT urography is rec-
ommended to evaluate high-risk patients with microscopic 
hematuria and patients with gross hematuria.

Other Testing

Other alternative testing, such as magnetic resonance (MR) 
urography, could be considered in certain clinical situations, 
such as a high-risk patient with severe contrast dye allergy.

Referral
Referral to urology or urogynecology for cystoscopic 

evaluation is indicated in the setting of gross hematuria (with-
out UTI), and confirmed microscopic hematuria (except for 
low-risk patients who may opt for repeat UA). Renal imaging 
studies, either renal ultrasound or CT urography, performed 
before or at time of referral may facilitate patient care.

Nephrology referral should also be considered if intrinsic 
renal disease is suspected. Consideration should be given 
with new findings of significant proteinuria, dysmorphic 
RBCs or RBC casts on urine microscopy, or laboratory 
findings of markedly impaired renal function. The potential 
for renal disease does not eliminate the need for evaluation 
of coexisting urologic malignancy if indicated.

Follow-up
Appropriate follow-up after evaluation of microscopic 

hematuria should be determined by the provider performing 
the workup. Many patients will have a negative evaluation, 
and repeat UA in 1 year is suggested. Patients with a history 
of microscopic hematuria and negative evaluation who 
develop new symptoms including gross hematuria, a sig-
nificant increase in hematuria on microscopy, or new blad-
der symptoms, should have further evaluation.

Special Situations
The following clinical situations may be especially perti-

nent to OB/GYNs.

UTI

In patients found to have an underlying gynecologic or 
nonmalignant genitourinary source of microscopic hematuria, 

such as UTI, clinicians should repeat UA with microscopy 
after the resolution of the aforementioned cause. This is 
important for women who have an episode of gross hema-
turia related to UTI.

Anticoagulation and Hematuria

Routine anticoagulation or antiplatelet therapy usually 
does not cause microscopic hematuria, but may unmask 
underlying pathology. Patients with microscopic hematuria 
who are on antiplatelet or anticoagulation therapy should 
receive evaluation regardless of anticoagulation status.10

Conclusion
Hematuria is a common condition in women and OB/

GYNs are likely to encounter it in patients of all ages. 
Providers should understand the criteria for diagnosis of 
gross and microscopic hematuria, which are based on his-
tory, physical examination findings, and microscopic UA. 
Providers should evaluate patients for benign causes and 
assess a patient’s risk for urinary tract malignancy. When 
indicated, providers should initiate evaluation and referral 
for gross and microscopic hematuria.



May 30, 2022 Topics in Obstetrics & Gynecology

7

 8. Lippmann QK, Slezak JM, Menefee SA, et al. Evaluation of microscopic 
hematuria and risk of urologic cancer in female patients. Am J Obstet 
Gynecol. 2017;216:146.e1-e7.

 9. Moyer VA; U.S. Preventive Services Task Force. Screening for bladder 
cancer: U.S. Preventive Services Task Force recommendation statement. 
Ann Intern Med. 2011;155(4):246-251. doi:10.7326/0003-4819-155-4-
201108160-00008. Erratum in: Ann Intern Med. 2011;155(6):408. 

 10. Nielsen M, Qaseem A; High Value Care Task Force of the American College 
of Physicians. Hematuria as a marker of occult urinary tract cancer: advice 
for high-value care from the American College of Physicians. Ann Intern 
Med. 2016;164(7):488-497. doi:10.7326/M15-1496. 

 11. Linder BJ, Bass EJ, Mostafid H, et al. Guideline of guidelines: asympto-
matic microscopic haematuria. BJU Int. 2018;121(2):176-183. doi:10.1111/
bju.14016. 

 12. Olfert SM, Felknor SA, Delclos GL. An updated review of the literature: 
risk factors for bladder cancer with focus on occupational exposures. South 
Med J. 2006;99:1256-1263.

 13. Cumberbatch MG, Rota M, Catto JW, et al. The role of tobacco smoke in 
bladder and kidney carcinogenesis: a comparison of exposures and meta-
analysis of incidence and mortality risks. Eur Urol. 2016;70:458-466.

 14. Tan WS, Sarpong R, Khetrapal P, et al. Can renal and bladder ultrasound 
replace computerized tomography urogram in patients investigated for 
microscopic hematuria? J Urol. 2018;200(5):973-980. doi:10.1016/j.
juro.2018.04.065. 

 15. Siegel RL, Miller KD, Jemal A. Cancer Statistics, 2017. CA Cancer J Clin. 
2017;67(1):7-30. doi:10.3322/caac.21387.

 16. Dobruch J, Daneshmand S, Fisch M, et al. Gender and bladder cancer: a 
collaborative review of etiology, biology, and outcomes. Eur Urol. 
2016;69(2):300-310. doi:10.1016/j.eururo.2015.08.037. 

 17. Jung H, Gleason JM, Loo RK, et al. Association of hematuria on microscopic 
urinalysis and risk of urinary tract cancer. J Urol. 2011;185:1698-1703.

 18. Loo RK, Lieberman SF, Slezak JM, et al. Stratifying risk of urinary tract 
malignant tumors in patients with asymptomatic microscopic hematuria. 
Mayo Clin Proc. 2013;88(2):129-138. doi:10.1016/j.mayocp.2012.10.004. 

 19. van der Post RS, Kiemeney LA, Ligtenberg MJ, et al. Risk of urothelial 
bladder cancer in Lynch syndrome is increased, in particular among MSH2 
mutation carriers. J Med Genet. 2010;47(7):464-470. doi:10.1136/
jmg.2010.076992.

 20. Jimbo M. Evaluation and management of hematuria. Prim Care. 
2010;37(3):461-472, vii. doi:10.1016/j.pop.2010.04.006.

 21. Fogazzi GB, Verdesca S, Garigali G. Urinalysis: core curriculum 2008. Am 
J Kidney Dis. 2008;51(6):1052-1067. doi:10.1053/j.ajkd.2007.11.039. 

 22. Cavanaugh C, Perazella MA. Urine sediment examination in the diagnosis 
and management of kidney disease: core curriculum 2019. Am J Kidney Dis. 
2019;73(2):258-272. doi:10.1053/j.ajkd.2018.07.012. 

 23. Burke DM, Shackley DC, O’Reilly PH. The community-based morbidity of 
flexible cystoscopy. BJU Int. 2002;89(4):347-349. doi:10.1046/j.1464-4096. 
2001.01899.x. 

 24. Halpern JA, Chughtai B, Ghomrawi H. Cost-effectiveness of common diag-
nostic approaches for evaluation of asymptomatic microscopic hematuria. 
JAMA Intern Med. 2017;177(6):800-807. doi:10.1001/jamaintern-
med.2017.0739.

 25. Brenner DJ, Hall EJ. Computed tomography---an increasing source of 
radiation exposure. N Engl J Med. 2007;357(22):2277-2284. doi:10.1056/
NEJMra072149. 

 26. Rachoin JS, Wolfe Y, Patel S, et al. Contrast associated nephropathy after 
intravenous administration: what is the magnitude of the problem? Ren Fail. 
2021;43(1):1311-1321. doi:10.1080/0886022X.2021.1978490. 



Postgraduate Obstetrics & Gynecology May 30, 2022

8

1. A 37-year-old, healthy woman presents for an intrauterine 
device insertion. The patient recently noticed a pink tinge to 
her urine without any other symptoms. A urine dipstick is 
obtained from a clean-catch urine specimen and is positive 
for blood. Which one of the following is the most appropriate 
next step?
A. order UA with microscopy
B. refer to urology for cystoscopy
C. order renal ultrasound
D. order CT urogram and refer for cystoscopy

2. Which one of the following patients would be stratified into 
the AUA high-risk category for urinary tract malignancy?
A. 40-year-old woman with a 25-pack-year smoking his-

tory
B. 40-year-old woman with 10 RBCs/HPF on 1 UA
C. 40-year-old woman with 5 RBCs/HPF and known 

Lynch syndrome
D. 40-year-old woman with a history of gross hematuria

3. A 62-year-old woman with hypertension, diabetes, and 
stage 3 chronic kidney disease presents for her well 
woman examination. Recent laboratory results ordered by 
her primary care physician include UA demonstrating 2 
RBCs/HPF. This patient
A. has gross hematuria.
B. does not have microscopic hematuria.
C. needs referral for a cystoscopy.
D. needs a CT urogram.

4. Possible causes of abnormal urine color that could be mis-
construed as hematuria include all of the following, except
A. ciprofloxacin.
B. rifampin.
C. recent consumption of beets.
D. myoglobinuria.

5. Which of the following patients would be stratified into the 
AUA intermediate-risk category for urinary tract malignancy?
A. 71-year-old woman with 3 RBCs/HPF on 1 UA
B. 61-year-old woman with 7 RBCs/HPF on 1 UA
C. 31-year-old with a 15-pack-year smoking history
D. 41-year-old woman with >25 RBCs/HPF on 1 UA

6. A 62-year-old woman reports intermittent episodes of 
bright red urine. Her history is notable for tobacco use since 
she was 20 years of age and no other associated symp-
toms. Her UA with microscopy demonstrates more than 25 
RBCs/HPF. Which one of the following is the most appropri-
ate evaluation?
A. no workup needed given the patient’s age
B. renal ultrasound and CT urogram
C. CT urogram
D. CT urogram and cystoscopy

7. A 55-year-old woman has an incidental finding and diagno-
sis of microscopic hematuria on UA. Which one of the fol-
lowing is the appropriate next step in evaluation?
A. repeat UA in 6 months
B. renal ultrasound and cystoscopy
C. cystoscopy
D. CT urogram and cystoscopy

8. Which one of the following patients would be stratified into 
the AUA low-risk category for urinary tract malignancy?
A. 49-year-old woman with 10 RBCs/HPF on 1 UA
B. 32-year-old woman with 11 RBCs/HPF on 1 UA
C. 62-year-old woman with 4 RBCs/HPF on 1 UA
D. 59-year-old woman with 30 pack-years smoking

9. All of the following are risk factors for urinary tract malig-
nancy, except
A. female sex.
B. gross hematuria.
C. irritative lower urinary tract symptoms.
D. a history of cyclophosphamide chemotherapy.

10. A 29-year-old woman presents to your office with dysuria 
and gross hematuria. UA demonstrates more than 25 
RBCs/HPF and urine culture shows more than 100,000 
colony-forming units of Escherichia coli. The patient is 
treated with antibiotics. After her UTI has been treated, 
follow-up
A. is not needed.
B. includes repeat urine culture.
C. includes repeat UA with microscopy.
D. includes cystoscopy.
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