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Abstract
Background and aim: Microscopic hematuria (MH) is a common finding in urinalysis, existing in up to 30% of evaluated patients.
Due to the relatively high rate of malignancy reported in patients with MH, a full urologi-cal evaluation to detect urothelial cancer
is advocated by the American Urological Association (AUA) and the European Association of Urology (EAU) in woman with
asymptomatic microhema-turia, once infection or urolithiasis were rule out. In contrast to the strict guidelines, our personal
experience shows a very low rate of malignancies in women with asymptomatic microhematuria. Hence, the aim of our current
study was to assess the rate of urothelial malignancies found during evaluation of asymptomatic women with recurrent MH in
a pilot study. Methods: In the current retrospective study we retrieved the records of all women with asymptomatic MH who
underwent an elective cystoscopy in our outpatient clinic during the years 2010-2015. We ex-amined the impact of their age,
smoking status, upper tract imaging (sonography or CT-Urography), urine cytology results on cystoscopy results and pathological
outcome. Results: 165 consecutive patients were included in the study: 1 had abnormal imaging, 2 women had abnor-mal urine
cytology (atypia), and 2 had abnormal cystoscopy; 5 women were younger than 35, and all had a completely normal workup.
None of the patients were diagnosed with urothelial cancer. Conclusions: A full urological investigation had a low yield in our
cohort of women with asymptomatic microhe-maturia, and therefore may be unnecessary, especially in younger women.
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1. Introduction

Asymptomatic microhematuria (AMH) is defined as ≥ 3 red
blood cells (RBC) per high powered field (HPF) on a properly col-
lected urinary specimen in the absence of an obvious benign cause. A
clinically significant microhematuria (MH) is regarded as a predictor
of urothelial carcinoma (UC), and as such, a full checkup including
urine cytology, imaging studies and cystoscopy is recommended for
all patients with MH aged > 35 years and for those aged < 35 years
with risk factors [1]. The risk of urologic malignancy is increased in
men, persons older than 35 years, and persons with a history of smok-
ing. In general, urothelial cancer is prevalent in patients over the age
of 60 and very rare under the age of 40 especially in non-smoking
women.

In recent years, a growing number of studies suggests a review of
this common practice especially in regards to asymptomatic women,
citing differences in prevalence and etiology of MH [2]. The patient’s
gender highly influences the differential diagnosis, and the risk of
urinary tract malignancy (bladder, ureter, and kidney) is significantly
lower in women than in men [3]. The main issue with the current
guidelines is the seemingly unnecessary workup that results in a low
benefit-cost ratio. Recent studies examining the cost-effectiveness
of common diagnostic approaches for the evaluation of AMH con-

clude that the appropriateness of current clinical practices should be
evaluated and potentially alter current guidelines [4]. To assess this
issue, gender-specific studies, which take into account the various
epidemiologic differences, are needed for refining the guidelines. In
recent years, several countries have revised their local guidelines
and updated their clinical practices accordingly, resulting in fewer
patients undergoing a complete investigation. It has been shown
that a minority of patients with malignancies or non-invasive tumors
would have been missed based on the revised hematuria referral
pathways [5].

In the present study, using our own data, we aimed to investigate
the predictive value of the recommended workup on asymptomatic
women diagnosed with AMH.

2. Materials and Methods
We retrospectively retrieved the records of all women who were

referred to an elective cystoscopy in our outpatient clinic due to
AMH during the years 2010-2015. Inclusion criteria were female
gender, MH per definition [at least 3 consecutive urinalysis with
microscopic evaluation showing MH (> 3 RBC/HPF during 1 year
or more], a negative urine culture, results of 3 consecutive urine cy-
tology specimens, upper urinary tract imaging - either computerized
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Fig. 1. A summary diagram showing the scheme of the complete workup.

tomography (CT) or sonography, with no evidence of stone disease
in upper tract imaging.

The variables that were examined for this cohort were age, smok-
ing status, upper tract imaging (sonography or CT-Urography), urine
cytology results and cystoscopy results.

3. Results

The study cohort comprised of 165 consecutive women diag-
nosed with AMH and had all the inclusion criteria. The median
age was 58 years and women had negative urine cultures. 117 had
urinary tract sonographies, all of which were normal. 86 of the pa-
tients had a CT-Urography (CTU), of which only 1 was abnormal,
demonstrating thickening of the bladder wall. This patient was 55
years old, her smoking status was unknown, and had normal cytology
and cystoscopy.

Table 1. Characteristics and hematuria investigation results of female
patients referred to our outpatient clinic during 2010–2015

Total pts. no. 165

Age median (range) 58 (30–78)
Positive Negative Unknown

Smoking status no. (%) 23 (14%) 40 (24%) 102 (62%)

Normal Abnormal Unavailable
Sonography no. (%) 117 (71%) 0 48 (29%)
CTUno. (%) 85 (52%) 1 (0.6%) 79 (48%)
Urine cytology no. (%) 154 (93%) 2 (1%) 9 (5%)
Cystoscopy no. (%) 157 (95%) 2 (1%) 6 (4%)

Out of 159 patients who had urine cytology results, 2 were
abnormal (i.e. atypia). In one of these patients, the repeat cytology
was normal, and in the other patient a consecutive workup which
included a split-cytological study was normal.

In the cohort, 2 patients aged 51 and 67, displayed an abnormal
cystoscopy; both had normal urine cytology specimens and normal
upper tract imaging. Neither was known to be a smoker. Both
underwent a consecutive transurethral resection of bladder tumor
(TUR-BT), and in both cases there was no evidence of malignancy
in the pathological specimens. 5 patients (3%) were below the age
of 35, 2 of which were smokers. All patients in this age group had
normal imaging, cytology and cystoscopy results.

The median and mean age for any positive test result (CT, Cul-
ture, Cytology, Cystoscopy) was 55.

None of the participants in our study was diagnosed with urothe-
lial carcinoma.

4. Discussion
The AUA recommendations for evaluating a clinically significant

MH regarding bladder cancer, include performing urine cytology,
cystoscopy and imaging studies for all patients with microscopic
hematuria aged > 35 years and for those aged < 35 years with
risk factors [1] This workup is demanding for the patient and may
lead to severe side effects related to the exposure to radiation, the
administration of contrast agents, and the invasiveness nature of
cystoscopy, which may lead to complications such as urinary tract
infection, hematuria, dysuria and injury to the bladder or urethra [6].

Our clinical evaluation suggests a review of these guidelines
regarding women, and indeed our study showed that only 2 out of
165 female patients evaluated for AMH, had atypical urothelial cells
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in the urine. However, urothelial malignancy was not documented at
all; all other 163 women had a negative evaluation.

A limitation of our study is the fact that 79 of the patients only
had a sonography for upper tract imaging. However, 86 patients
(52%) had CT-U, of which only 1 was abnormal, and demonstrated
thickening of the bladder wall. Despite this, the majority of women
had available cystoscopy results, which is the gold standard for the
diagnosis of urothelial cancer.

Our study suggests that a complete evaluation for any woman
with MH is possibly unnecessary as only 2 patients had atypical cells
in the urine; however, the data available in this cohort are insufficient
to differentiate these patients from the entire group.

In our study, all of the women aged below 35 had a completely
normal evaluation, regardless of smoking status. This may suggest
that the need for a complete workup in women aged less than 35 may
be unnecessary, even in those with risk factors.

A complete investigation for MH includes invasive examina-
tion (cystoscopy) and requires exposure to high levels of radiation.
Considering the low yield of a complete workup, especially in the
younger age group, the possible complications and adverse events of
the workup may outweigh the benefits of this complete evaluation.

MH is a common finding in women, especially of child-bearing
age. This, in part, is due to the relative difficulty to obtain a non-
contaminated specimen. The immediate contamination concern, in a
MH finding in women, is that of uterine bleeding or vaginal atrophy.
This may prompt a pelvic exam to rule out a gynecological cause for
MH, even in post-menopausal women [2, 7, 8]. A catheterized urine
sample is suggested as the only reliable option to obtain a specimen
free of external contamination from the natural flora on vulva and
labia [9]. Both procedures may count as intrusive for asymptomatic
women.

The overall estimated prevalence of AMH is 13-14% in the
general population of men aged > 35 and similar figures for > 55-
year-old women [10]. Assuming a proper specimen was obtained,
the most common causes of MH in women are cystitis and urogenital
calculi. This is not the case with men, and studies show many
epidemiologic differences in etiologies of MH between genders [2,
11, 12]. This leads to the main claim, that although the prevalence of
MH is relatively similar, the incidence of bladder cancer in women
is much lower. This claim aims to contradict MH as a predictive
factor for bladder cancer in women. It is generally accepted that the
incidence of bladder cancer is 4-fold higher in men than in women.
The incidence of bladder cancer in younger women with MH is
very close to zero. While the cut-off age for low-risk women is
somewhat variable, older age seems to correlate with higher risk in
every study [2, 10, 13–15] Nevertheless, it is important to point out
the opposite point-of-view, where the prevalence of MH in women
that were already diagnosed with bladder cancer is estimated at
17.8% [16].

While urine cytology remains the gold standard for initial blad-
der cancer screening, it is not without problems regarding low risk
patients such as asymptomatic women with MH, due to its low sen-
sitivity in identifying low-grade urothelial cancers, which are the
majority of cases in AMH [17].

As for the continuation of the MH investigation, published re-
ports suggest that cystoscopy has a low yield (< 1%) in “low-risk”
patients with MH. Therefore, it may be appropriate to defer cys-
toscopy for these “low-risk” patients. Furthermore, the importance

of limiting the use of CTU for evaluating MH is emphasized for ’ra-
diation sensitive’ populations, such as pregnant women and children,
or with patients with known conditions (such as calculus disease), in
spite of its best testing characteristics [18].

Significant variation exists among current guidelines for AMH
with respect to who should be evaluated and in what manner [19].
Moreover, there is evidence that guidelines are not adhered to, and
this reflects the necessity for introducing selection criteria and maybe
variable levels of investigation for MH depending on the individual
patient [20].

5. Conclusions
While current guidelines recommend a complete evaluation for

women with MH aged 35 and above, or below 35 with risk factors,
our study suggests that a full workup has a low yield and its pos-
sible complications, especially in younger women, hence possibly
outweighing its benefits.

Currently there are no available alternative investigation options
in clinical practice. Further research may reveal additional predictors
to a positive evaluation, allowing for better patient selection.

We are making efforts to increase the study cohort in order to
identify women with urothelial cancer in an attempt to possibly
identify a unique parameter that would differentiate them from the
patients without malignancy.

Acknowledgments
Thanks to all the peer reviewers and editors for their opinions

and suggestions.

Conflict of interest
The authors declare no competing interests.

References
[1] Davis R, Jones S, Barocas A, Castle P, Lang K, Leveillee RJ, et

al. Diagnosis, evaluation and follow-up of asymptomatic microhema-
turia (AMH) in adults: AUA guideline. Journal of Urology, 2012;
188(SUPPL 6): 2473-2481.

[2] Erekson EA, McMahon D, Moule A, Rardin R. Microscopic hematuria
in women. Obstet. Gynecol, 2011; 117(6): 1429-1434.

[3] Asymptomatic Microscopic Hematuria in Women. Female Pelvic Med
Reconstr Surg, 2017; 23(4): 228-231.

[4] Halpern JA, Chughtai B, Ghomrawi H. Cost-effectiveness of Common
Diagnostic Approaches for Evaluation of Asymptomatic Microscopic
Hematuria. JAMA Intern Med, 2017; 177(6): 800-807.

[5] Ordell Sundelin M, Jensen JB. Asymptomatic microscopic hematuria as
a predictor of neoplasia in the urinary tract. Scand J Urol., 2017; 51(5):
373-375.

[6] Engelsgjerd JS, Deibert CM. Cystoscopy, StatPearls [Internet]. Treasure
Island (FL): StatPearls Publishing; 2018 Jan-2018 Apr 10.

[7] Victoria BAE, Sharp J, Barnes KT. Assessment of asymptomatic micro-
scopic hematuria in adults. Am. Fam. Physician, 2013; 88(11): 747-754.

[8] Grossfeld D, Litwin S, Wolf S, Hricak H, Shuler L, Agerter DC, et
al. Evaluation of asymptomatic microscopic hematuria in adults: the
American Urological Association best practice policy–part II: patient
evaluation, cytology, voided markers, imaging, cystoscopy, nephrology
evaluation, and follow-up. Urology, 2001; 57(4): 604-610.



204 Journal of Molecular and Clinical Medicine

[9] Alan CAP, Wein J, Kavoussi LR, Novick AC, Partin AW. Campbell-
Walsh Urology, 10th ed. Elsevier Health Sciences, 2011.

[10] Mohr N, Offord P, Owen A, Melton J. Asymptomatic microhematuria
and urologic disease. A population-based study. JAMA, 1986; 256(2):
224-229.

[11] Harmanli O, Yuksel B. Asymptomatic microscopic hematuria in women
requires separate guidelines. International Urogynecology Journal and
Pelvic Floor Dysfunction, 2013; 24(2): 203-206.

[12] Schappert SM, Rechtsteiner EA. Ambulatory medical care utilization
estimates for 2007. Vital Health Stat, 2011; (169): 1-38.

[13] Yavuzcan A, Caglar M, Kayikci A, Basaran E, Tekin A, Ozdemir E, et
al. Can reproductive characteristics predict bladder cancer in women
with haematuria? Asian Pacific Cancer Prev. J, 2013; 14(9): 5107-5110.

[14] Jung H, Gleason M, Loo K, Patel S, Slezak M, Jacobsen SJ. Association
of hematuria on microscopic urinalysis and risk of urinary tract cancer.
The Journal of urology, 2011; 185(5): 1698-1703.

[15] Abbaszadeh S, Taheri S, Nourbala H. Bladder tumor in women with
microscopic hematuria: An Iranian experience and a review of the
literature. Adv. Urol, 2009; 231861.

[16] Ramirez D, Gupta A, Canter D, Harrow B, Dobbs W, Kucherov V, et
al. Microscopic hematuria at time of diagnosis is associated with lower
disease stage in patients with newly diagnosed bladder cancer. BJU Int,
2016; 117(5):783-786.

[17] Feifer H, Steinberg J, Tanguay S, Aprikian G, Brimo F, Kassouf W.
Utility of urine cytology in the workup of asymptomatic microscopic
hematuria in low-risk patients. Urology, 2010; 75(6): 1278-1282.

[18] Niemi MA, Cohen RA. Evaluation of Microscopic Hematuria: A Criti-
cal Review and Proposed Algorithm. Adv. Chronic Kidney Dis, 2015;
22(4): 289-296.

[19] Linder BJ, Bass EJ, Mostafid H, Boorjian SA. Guideline of guidelines:
asymptomatic microscopic haematuria. BJU Int, 2018; 121(2): 176-183.

[20] Sountoulides P, Mykoniatis I, Metaxa L. Non-visible asymptomatic
haematuria: a review of the guidelines from the urologist’s perspective.
Expert Rev Anticancer Ther, 2017; 17(3): 203-216.


	Introduction
	Materials and Methods
	Results
	Discussion
	Conclusions

