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BACKGROUND: Female gender and black race are asso-
ciated with delayed diagnosis and inferior survival in
patients with bladder cancer.
OBJECTIVE: We aimed to determine the association be-
tween gender, race, and evaluation of microscopic hema-
turia (an early sign of bladder cancer).
DESIGN AND PARTICIPANTS: This was a cohort study
using a 5 % random sample of fee-for-service Medicare
beneficiaries diagnosed with incident hematuria (Interna-
tional Classification of Diseases, Ninth Revision [ICD-9]
code 599.7x) between January 2009 and June 2010 in a
primary care setting. Beneficiaries with pre-existing ex-
planatory diagnoses or genitourinary procedures were
excluded.
MAINMEASURES: Themain endpoint was completeness
of the hematuria evaluation in the 180 days after diagno-
sis. Evaluations were categorized as complete, incom-
plete, or absent based on receipt of relevant diagnostic
procedures and imaging studies.
KEY RESULTS: In all, 9,211 beneficiaries met the
study criteria. Hematuria evaluations were complete
in 14 %, incomplete in 21 %, and absent in 65 % of
subjects. Compared to males, females were less like-
ly to have a procedure (26 vs. 12 %), imaging (41 vs.
30 %), and a complete evaluation (22 vs. 10 %)
(p<0.001 for each comparison). Receipt of a complete
evaluation did not differ by race. Controlling for
baseline characteristics, a complete evaluation was
less likely in white women (OR, 0.40 [95 % CI,
0.35–0.46]) and black women (OR, 0.46 [95 % CI,
0.29–0.70]) compared to white men; no difference
was found between black and white men.
CONCLUSIONS: Women are less likely than men to un-
dergo a complete and timely hematuria evaluation, a find-
ing likely relevant to women’s more advanced stage at
bladder cancer diagnosis. System-level process improve-
ment between providers of urologic and primary care in
the evaluation of hematuria may benefit women harbor-
ing malignancy.
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INTRODUCTION

Disparate bladder cancer outcomes by race and sex persist
despite overall improvements in survival in the past 30 years.
Among patients diagnosed with bladder cancer between 2003
and 2009 in the United States, 5-year survival was greatest for
white males (82 %), followed in order by white females
(76 %), black males (69 %), and black females (54 %).1

Hematuria is often the first sign of bladder cancer, portending
malignancy 2.3–25.8 % of the time, depending on the cohort
evaluated (population vs. referral), severity of hematuria, and
patient-level risk factors such as age, gender, and smoking sta-
tus.2–6 The evaluation recommended by the American Urologi-
cal Association for microscopic hematuria includes cystoscopy
and upper tract imaging for those without an obvious benign
etiology.7,8 Population-based studies suggest that the minority of
those with hematuria are evaluated (9–36 %),9,10 a finding that
persists even in those at high risk for malignancy.11

The quality of a hematuria evaluation is determined by its
completeness and timeliness. Incomplete or untimely evalua-
tions can delay cancer diagnoses, and potentially result in a
more advanced stage and worse prognoses. We sought to
evaluate the completeness and timeliness of incident micro-
scopic hematuria evaluations in a contemporary cohort of
Medicare beneficiaries. Based on the patterns of disparity in
bladder cancer, we hypothesized that a complete and timely
hematuria evaluation was more likely to occur in whites than
blacks, and in males than females.

METHODS

Database and Study Population

We performed a retrospective cohort study of fee-for-service
Medicare beneficiaries diagnosed with microscopic hematuria
between January 2009 and June 2010. We used a 5 % national
sample of Medicare inpatient, outpatient, and carrier claims in
the Medicare Limited Data Set to identify subjects diagnosed
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with hematuria (International Classification of Diseases, Ninth
Revision [ICD-9] codes 599.7x) during the study time frame.
The diagnosis of hematuria was required to be from a primary
care provider (PCP) (Medicare specialty codes 01, 08, 11, 50,
and 70) in the outpatient setting (verified by Place of Service
codes). Subjects were considered for inclusion if they were
66 years of age or older and had continuous Medicare parts A
and B coverage for at least 12 months prior and 6 months after
the hematuria diagnosis, allowing us to compute comorbidity
and assess for pre-existing diagnoses that would exclude the
patient from our study. For subjects with more than one
diagnosis of hematuria within the study time frame, the first
diagnosis of hematuria was considered the “index” event.
Subjects were excluded if they had gross hematuria (ICD-9

code 599.71), or if their Medicare eligibility was due to chronic
kidney disease or disability. To define a cohort whose hematuria
was not the sequelae of a known disease state, we excluded
beneficiaries with pre-existing nephrourologic diagnoses or
conditions. Subjects with a diagnosis of a genitourinary neo-
plasm or urolithiasis at any point prior to the hematuria diag-
nosis were excluded. In addition, subjects with a disease pro-
cess or a genitourinary procedure in the 12 months prior to the
hematuria diagnosis that could explain the hematuria were also
excluded (determined by ICD-9 and Healthcare Common Pro-
cedure Coding System [HCPCS] codes) (see online Appendix
1 for disease process codes and online Appendix 2 for proce-
dure codes used for exclusion criteria).
An institutional data use agreement is in place with

the Centers for Medicare and Medicaid Service for use
of the analytic files, and the study was deemed exempt
by the institutional review board as this was non-human
subject research posing little to no risk to study
participants.

Outcomes

The primary endpoint of the study was receipt of a hematuria
evaluation. We trichotomized the outcome on the basis of
completeness and timeliness. The evaluation was considered
1) complete if the subject had both a genitourinary procedure
(primarily cystoscopy) and an abdomino-pelvic imaging study
within 6 months of hematuria diagnosis; 2) incomplete if the
evaluation comprised either an endoscopic procedure or imag-
ing study within 6 months of hematuria diagnosis; or 3) absent
if the patient underwent neither a procedure nor imaging within
the 6 months of hematuria diagnosis. Abdomino-pelvic imag-
ing studies included diagnostic ultrasound, urography, comput-
erized axial tomography, and magnetic resonance imaging;
consistent with guideline recommendations, plain radiographs
were not considered sufficient imaging for the upper tracts.
Determination of receipt of relevant procedures and imaging
was based on ICD-9 and HCPCS codes from the inpatient,
outpatient, and carrier files (see Appendix 2 for ICD-9 and
HCPCS procedure codes used to determine receipt of relevant
procedures and imaging). The 6-month time frame was chosen

based on the established literature, with delays longer than
6 months being associated with adverse outcomes.12,13

Secondary endpoints included provider contribution to the
hematuria evaluation by type and utility of the hematuria eval-
uation.Medicare specialty codes were used to determinewheth-
er the subject was seen by a urologist (Medicare specialty code
34), and whether the urologist performed one of the relevant
procedures in the 6 months after hematuria diagnosis. Arrival at
a definitive urologic or renal diagnosis within the 6-month time
frame was determined using the same ICD-9 codes used for the
exclusion criteria (see Appendix 1 for ICD-9 diagnosis codes).

Covariates

Demographic variables included age, gender, and race. Race
was categorized as white, black, and all others, due to the
paucity of non-white, non-blacks in our sample. All others
included Asian (2 %), Hispanic (1 %), North American Native
(1 %), and other (1 %). Nine subjects were excluded from all
analyses due to unknown race.
Clinical characteristics included subject comorbidity, quanti-

fied using the Klabunde adaptation of the Charlson index,14 and
subject use of tobacco, antiplatelets, or anticoagulants. Tobacco
use was determined by ICD-9 and HCPCS codes for smoking
history and smoking cessation counseling or treatment (ICD-9:
305.1, V15; HCPCS: C9801, C9802, G0436, G0437, G8686,
G8688, G8690, G8692, G8751, G9016, S4995, S9453,
S9075). Long-term, current use of antiplatelets or anticoagu-
lants was per ICD-9 codes (V58.61, V58.63, V58.66).
Subject socioeconomic status was inferred from the socio-

economic features of the county of residence.15,16 Median
household income and education (percent of adults over
25 years old without a high school diploma) were obtained
by linking the subjects’ Federal Information Processing Stan-
dard county codes to the Area Resource File (ARF).17

In order to account for the setting of healthcare delivery,
environmental characteristics, including percent urban (vs.
rural) and density of providers (primary care and urologic)
per 100,000 residents, were obtained from the ARF. The
Medicare region of subject residence was categorized as
Northeast, South, Central, or West.

Statistical Analysis

Standard descriptive statistics were used to describe the co-
hort. Pearson chi-squared tests were used to evaluate bivariate
associations between race, gender, and the primary and sec-
ondary endpoints.
We fit generalized linear mixed models (GLMM) to exam-

ine the relationship between race–gender strata and the com-
pleteness of hematuria evaluation, adjusting for the demo-
graphic, clinical, socioeconomic, and environmental covari-
ates. Since the workup quality measure (absent, incomplete,
complete) is ordinal, we used a proportional odds logistic
regression. Characteristics of the individual subjects were
treated as fixed effects. A restricted cubic spline with three
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knots was used for age to permit nonlinearity. A random
intercept for the subject’s county of residence was used to
account for homogeneity among provider practices within
the same county. As the influence of race on the outcomes
likely varies by gender and region, we included interaction
terms a priori between race and sex, as well as race and region.
Chi-squared tests were used to compare the practice pat-

terns of PCPs (referring to a urologist) and the urologists
(performing a relevant procedure) by race and gender.
All analyses were performed using RVersion 3.0.2 (R Core

Team).

RESULTS

Over the eighteen consecutive months ending June 2010,
9,211 Medicare beneficiaries met our study inclusion criteria.
Baseline characteristics of our cohort are displayed in Table 1.
The median age was 74 years (interquartile range [IQR]: 69–
81), with the majority of the cohort being female (72 %) and
white (89 %).
Components and completeness of hematuria evaluation by

gender and race can be seen in Table 2. Overall, the hematuria
evaluation was complete in 14 %, incomplete in 21 %, and
absent in 65 %.Women were less likely than men to undergo a
procedure (12 vs. 26 %, p<0.001) or abdomino-pelvic

imaging (30 % vs. 41 %, p<0.001) as part of the workup of
hematuria. As a result, complete evaluations were less likely in
women than men (10 % vs. 22 %, p<0.001), with the majority
of women (69%) failing to undergo any evaluation. Converse-
ly, completeness of the hematuria evaluation was not shown to
differ by race. Whites, blacks, and all others were not found to
have different rates of a complete, incomplete, or absent
workup for hematuria (p=0.89), or dissimilar rates of proce-
dures and imaging across racial groups.
The results of our multivariable models for race and gender

are in Table 3. After controlling for the demographic, clinical,
socioeconomic, and environmental characteristics, white and
black women were less likely to have a procedure, imaging, or
a complete workup for hematuria compared to white men. In
contrast, we did not find that black men had rates of complete
evaluation, procedures, or imaging that differed from those of
white men.
The magnitude of the effect of gender and race on the

hematuria evaluation is illustrated in Fig. 1. Taking a white
female as an example, the probability of her having a proce-
dure, imaging, or a complete workup is similar to that of a
black female, but significantly less than that of a white male.
Consolidating the model by utilizing a multinomial outcome
for evaluation completeness (i.e., complete, incomplete, and
absent) resulted in similar findings (data not shown).
Practice patterns of PCPs and urologists can be seen in

Table 4. Overall, 23 % of subjects were referred to a urologist
after the diagnosis of hematuria. Of these, 66 % underwent
cystoscopy or other relevant procedures by the urologist, with
urologists performing 98 % (1,401/1,436) of the procedures
received by the cohort. The likelihood of referral to a urologist
varied by gender and race. Conversely, among those referred
to urologists, no evidence of difference by gender or race was
found in the likelihood of the urologist performing a proce-
dural evaluation. Tobacco use did not impact the likelihood of
urologic referral or the likelihood of procedural evaluation.
Complete evaluation was more likely to result in a definitive

diagnosis than incomplete and absent evaluations (69 % vs.
34 % vs. 8 %, respectively; p<0.001). Of the urinary tract
neoplasms identified, 81 % (327/403) were the result of com-
plete evaluations, as were 88 % (235/267) of the bladder
cancer diagnoses. For beneficiaries who underwent any pro-
cedural or imaging evaluation (incomplete or complete), men
were roughly twice as likely as women to be diagnosed with a
urologic (non-prostate) malignancy.

DISCUSSION

Women and blacks experience worse survival after bladder
cancer diagnosis, in large part because delayed diagnoses lead
to a higher stage at presentation.1,18–21 Equalization of tumor
stage at diagnosis could reduce this survival disparity; studies
adjusting for the more advanced stage at diagnosis of blacks
and women eliminate up to 70 % of the excess mortality for

Table 1. Characteristics of Medicare Beneficiaries Diagnosed with
Incident Hematuria in a Primary Care Setting (N=9,211)

Demographic characteristics
Age in years, median (IQR) 74 (69–81)
Gender, No. (%)

Female 6,669 (72)
Race/ethnicity, No. (%)

White 8,238 (89)
Black 538 (6)
All others* 435 (5)

Clinical characteristics
Charlson comorbidity index, No. (%)

0 929 (10)
1–2 4,085 (44)
3–4 2,424 (26)
≥5 1,773 (19)

Tobacco use (yes), No. (%) 726 (8)
Anticoagulation (yes), No. (%) 1,143 (12)

Socioeconomic and environmental characteristics†

Household income in thousands ($), median
(IQR)

48.2 (41.4–57.6)

% adults without high school education, median
(IQR)**

13.2 (10.5–16.9)

Region
Northeast 1,706 (19)
Central 2,274 (25)
South 3,397 (37)
West 1,834 (20)

% urban population, median (IQR) 88.3 (63.1–97.2)
No. of PCPs per 100,000 residents, median
(IQR)

70.8 (54.2–88.3)

No. of urologists per 100,000 residents, median
(IQR)

3.1 (1.7–4.5)

IQR interquartile range; PCP primary care provider
* Others includes Asian (n=162), Hispanic (n=128), North American
Native (n=23), and other (n=122)
† Characteristics are county level, derived from linking the subject
county code to data from the Area Resource File
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blacks compared to whites (and black females compared to
black males) and 30 % of the excess hazard for white females
compared to white males.21–23

Our study of Medicare beneficiaries aged 66 years or older
has two important findings relevant to tumor burden at diag-
nosis. First, we found that women are less likely than men to
undergo a complete and timely evaluation for hematuria, a
finding that remained true when controlling for relevant de-
mographic, clinical, socioeconomic, and environmental char-
acteristics. This was most attributable to the procedural ele-
ment of the hematuria evaluation; white and black males were
more than twice as likely to have a procedure compared to
white or black females.
This difference in procedural rates between men and wom-

en may underlie the observed gender disparity in the patho-
logic stage at bladder cancer diagnosis, and subsequently,
bladder-cancer-specific survival. The diagnosis of bladder
cancer requires a procedure, i.e., endoscopic visualization
and biopsy of the bladder wall. For women in whom hematu-
ria is the first sign of malignancy, incomplete or untimely
procedural evaluation of the bladder represents a missed op-
portunity for earlier detection and less advanced disease.
Secondly, and contrary to our hypothesis, we did not find

evidence that completeness of the hematuria evaluation varied
by race. While blacks in our patient sample received slightly
fewer procedural evaluations than whites, we found no statis-
tically significant differences between black and white Medi-
care beneficiaries with respect to the completeness of hema-
turia evaluation or in the individual components of evaluation,
findings that suggest the evaluation of hematuria may not be
the predominant contributor to the advanced tumor burden
seen in black-white comparisons within each sex.
Factors antecedent, within, or downstream to the hematuria

evaluation merit consideration. Access and utilization of pri-
mary care differ by race.24,25 Less favorable access and
utilization of primary care among black bladder cancer
patients has been associated with advanced disease and worse
survival compared to whites.18,26 Blacks are more likely than

whites to have aggressive histologic variants that result in a
worse prognosis even with adjustment for grade, stage, and
treatment.18,23,26,27 Blacks are less likely to undergo definitive
surgery, more likely to be treated by low-volume providers
and in low-volume hospital settings, and more likely to expe-
rience adverse treatment-related outcomes.28–32 While our
data showed that black patients who accessed care were as
equally likely as whites to undergo complete hematuria eval-
uations, our ability to identify differences in health system
engagement between races is limited by the obvious selection
bias inherent to claims data of insured individuals.
With regard to our secondary endpoints, we found that

primary care practice patterns largely accounted for the ob-
served sex-based variation in procedural evaluation. PCPs
were twice as likely to refer men with hematuria to a urologist,
whereas urologists were as likely to perform a procedure
regardless of sex. Our data also demonstrate an association

Table 2. Evaluation of Hematuria by Race and Gender

Race Gender

White
(n=8,238)

Black
(n=538)

All others*
(n=435)

P Male
(n=2,542)

Female
(n=6,669)

P

Components of evaluation†

Procedure (yes) 1,307 (16) 74 (14) 55 (13) 0.09 666 (26) 770 (12) < 0.001
Imaging (yes) 2,698 (33) 181 (34) 153 (35) 0.54 1,048 (41) 1,984 (30) < 0.001

Completeness of evaluation‡

Absent 5,369 (65) 347 (64) 271 (62) 0.89 1,391 (55) 4,596 (69) < 0.001
Incomplete 1,733 (21) 127 (24) 120 (28) 588 (23) 1,392 (21)
Complete 1,136 (14) 64 (12) 44 (10) 563 (22) 681 (10)

* All others includes Asian, Hispanic, North American Native and other
† Medicare beneficiaries with incident hematuria were evaluated for receipt of the two components of a hematuria evaluation (procedure and imaging)
within 6 months after hematuria diagnosis
‡ Completeness of a subject’s hematuria evaluation was categorized as complete, incomplete, or absent, based on the components received within the
first 6 months after diagnosis. A subject was determined to have received: 1) a complete evaluation if both a procedure and an imaging study were done;
2) an incomplete evaluation if either a procedure or an imaging study were done; and 3) an absent evaluation if neither a procedure nor an imaging
study were done

Table 3. Model-Based Expected Odds Ratios of Hematuria
Evaluation for Race-Gender Groups*

Odds ratio (95 % Cl)

Procedure
White male 1.00 (referent)
Black male 1.10 (0.67–1.79)
White female 0.37 (0.33–0.42)
Black female 0.38 (0.25–0.58)

Imaging
White male 1.00 (referent)
Black male 0.84 (0.56–1.26)
White female 0.59 (0.53–0.65)
Black female 0.75 (0.56–1.01)

Complete evaluation
White male 1.00 (referent)
Black male 1.21 (0.72–2.01)
White female 0.40 (0.35–0.46)
Black female 0.46 (0.29–0.70)

PCP primary care provider
* Comparisons to white males. Estimates are from the multivariable
models that control for age, household income, education, comorbidity,
tobacco use, anticoagulation, region, % urban, and number of PCPs
and urologists per 100,000 residents. Estimated odds ratios vary by
region; the values presented are computed for the most frequent region
in our data (i.e., South)
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between the completeness of the hematuria evaluation and the
likelihood of an explanatory diagnosis; complete evaluations
were two and eight times more likely to have an etiologic
diagnosis as incomplete and absent evaluations, respectively.
These findings are neither an indictment of PCPs nor con-

gratulatory of urologists. While it may be that optimal use of
hematuria evaluations would result in more women undergo-
ing procedural evaluation, reaching this conclusion from our
data would be a post hoc fallacy. Variation in referral to
specialty providers is dependent on a number of complex
patient, provider, and environmental factors that cannot be
discerned from an administrative data set.33,34 In the context
of the hematuria evaluation, the lower referral rate of women
to urologists likely reflects appropriate risk stratification by
PCPs. Women are more likely to have obvious benign causes
of hematuria, including urinary tract infection and menstrua-
tion, which do not require procedural evaluation. Bladder
cancer is three times more common in men,35 a higher referral
rate therefore commensurate with cancer risk. It may also be
that the rate of procedural evaluations by urologists should
differ by gender or race, as opposed to being similar as shown
in our data.
Yet for women in whom hematuria is the first indication of

bladder cancer, repeated empiric treatment of urinary tract

infections (UTIs) and voiding symptoms results in delayed
diagnoses and more advanced disease. In a recent study, a

Figure 1. Estimated expected probability of evaluation outcomes by race–gender strata. Expected probabilities of receiving a component of
hematuria evaluation (i.e., procedure or imaging) and both components (i.e., complete evaluation). Expected probabilities computed from

multivariable models with baseline demographic, clinical, socioeconomic, and environmental characteristics set to medians/modes.

Table 4. Referral to Urologist and Subsequent Procedure by
Urologist as Part of the Hematuria Evaluation*

Referred to
urologist byPCP
(n=9,211)

P Procedure by
urologist†

(n=2,124)

P

Race/Ethnicity
White
(n=8,238)

1,917 (23) 0.03 1,275 (67) 0.10

Black
(n=538)

129 (24) 74 (57)

All others‡

(n=435)
78 (18) 52 (67)

Gender
Male
(n=2,542)

983 (39) < 0.001 656 (67) 0.49

Female
(n=6,669)

1,141 (17) 745 (65)

PCP primary care provider
* Medicare specialty codes were used to determine if 1) the PCP
referred the patient to a urologist after the diagnosis of hematuria; and
2) if the urologist subsequently performed a procedure as part of their
evaluation
† Out of total number of patients referred to urologists by PCPs (n=
2,124)
‡ All others includes Asian, Hispanic, North American Native, and other
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billing claim for UTI was the strongest predictor of a longer
interval between presentation with hematuria and bladder
cancer diagnosis in a cohort of commercially insured patients
under the age 65 years.36 Similarly, adjusted analyses from the
National Cancer Experience Survey in England demonstrated
that, out of seventeen malignancies studied, the interaction
between sex and delayed referral was strongest for women
with bladder cancer.37

The logical question is how to appropriately balance timely
identification of malignancy in those in whom it is less likely
(women and blacks) without increasing unnecessary evalua-
tion in those in whom it is likely lower yield. Increasing
collaboration among providers, improved risk stratification,
and the introduction of system-level measures to reduce var-
iability hold promise. Physician-led collaboration in genito-
urinary cancers has demonstrated the ability to inform obser-
vational findings from administrative data sets, improve qual-
ity, and optimize utilization.38–40 Similarly, the hematuria risk
index developed within Kaiser Permanente is progress to-
wards evidence-based determination of the appropriateness
of a hematuria evaluation based on individualized risk.41

Whether payment reform will enhance efforts to target hema-
turia evaluations to those at highest risk for significant pathol-
ogy remains to be seen.
Our study has limitations. Our cohort consisted ofMedicare

beneficiaries aged ≥ 66 years, and our findings may not be
generalizable to younger patients or cohorts with more hetero-
geneity in insurance status. While almost 75% of bladder
cancer diagnoses in the U. S. occur in the Medicare popula-
tion,1 gender and race disparities in those of a younger age
may not be represented in our findings. Secondly, there may
be imperfectly measured and unmeasured characteristics that
could account for some of our findings regarding gender and
race. We tried to mitigate this by using established methods to
control for known contributors to disparity in urinary tract
malignancies that could be measured, and we chose our inclu-
sion and exclusion criteria to favor the creation of a homoge-
nous cohort. Third, our results are not adjusted for hematuria
severity, as a quantified measure is not available in our data set
(i.e., number of red blood cells per high-power field on mi-
croscopic examination). Fourth, we are unable to account for
patient-level preferences regarding undergoing an evaluation
for hematuria; trust and confidence in providers and the
healthcare system is known to vary by race and gender.42,43

Lastly, the completeness and timeliness of a hematuria evalu-
ation is but one of many factors that may contribute to the
disparate survival outcomes in bladder cancer.
Despite these limitations, our results demonstrate that in a

cohort of Medicare beneficiaries with incident hematuria,
receipt of a complete and timely hematuria evaluation was
less likely in women than men and of similar likelihood in
blacks and whites. Collaborative efforts aimed at improving
the quality of evaluation in at-risk women should yield a stage
migration toward less advanced disease, and should meaning-
fully impact disparate bladder cancer outcomes.
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APPENDIX 1

Table 5. International Classification of Disease, Ninth Revision,
Clinical Modification (ICD-9- CM) Diagnostic Codes Associated

with Hematuria*, ‡ Specified

Diagnosis† ICD-9 code

Neoplasm
Prostate cancer 185
Bladder cancer 188.×
Kidney cancer 189.0, 189.1
Cancer of other urinary organs 189.2 - 189.9
Secondary malignant neoplasm of
other specified sites‡

198.0, 198.1, 196.2, 196.6

Benign neoplasm of male genital
organs

222.2, 222.8

Benign neoplasm of kidney and
other urinary organs

223.×, 223.8×, 209.64

Carcinoma in situ of genitourinary
system

233.4 - 233.9 (excluding
233.5)

Urolithiasis
Calculus of kidney, ureter, or lower
urinary tract

592.×, 594.×

Medical renal and cystic kidney disease
Cystic kidney disease 753.1×
Chronic kidney disease, kidney
transplant

285.21, 403.××, 404.××,
582.×, 583.×, 583.8×, 585.×,
586, 588.×, 588.8×, V42.0,
V45.××, V56.×, V56.3×,
E879.1

Hematologic/thrombotic
Sickle cell disease 282.6×
Coagulation defects 286.×

Benign prostatic disease
Hyperplasia of prostate 600.3, 600.0×, 600.1×,

600.2×, 600.9×
Inflammatory disease of prostate 601.×
Dysplasia of prostate 602.3

Infectious and anatomic
Nephritis 580.×, 580.8×, 582.×,

582.8×, 583.×, 583.8×
Infections of the kidney 590.×, 590.××
Hydronephrosis 591
Ureteral fistula 593.82
Cystitis 595.×
Vesical fistula, NEC 596.2
Urethritis, not sexually transmitted 597.0, 597.8×
Orchitis and epididymitis 604.0, 604.9×
Tuberculosis of genitourinary
system

016.×

Schistosomiasis (bilharziasis) 120.×
Traumatic or embolic
Trauma including injury to renal
blood vessels

665.5×, 867.×, 866.××,
902.4×

Other venous embolism and
thrombosis of renal vein

453.3

* ICD-9 codes were used to 1) determine study eligibility (i.e., any
potential subject with one or more of the diagnosis codes prior to the
hematuria diagnosis was excluded); and 2) in the eligible cohort,
determine if a definitive urologic or renal diagnosis was established
after the finding of hematuria
† Potential subjects were deemed ineligible if they had a diagnosis of a
neoplasm, urolithiasis, or medical renal and cystic kidney disease at
ANY point prior to the hematuria diagnosis, or if they had a diagnosis of
a hematologic/thrombotic, benign prostate disease, infectious or
anatomic, or traumatic or embolic disease 12 months prior to the
hematuria diagnosis
‡ Specified sites are kidney, other urinary organs, and intra-abdominal
pelvic lymph nodes
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APPENDIX 2

Table 6. International Classification of Disease, Ninth Revision
(ICD-9) and Healthcare Common Procedure Coding System

(HCPCS) Procedure and Imaging Codes for Hematuria Evaluation

ICD-9 code HCPCS code

Procedure
Cystoscopy,
cystourethroscopy

56.35, 57.31 -
57.33, 57.93,
60.94, 87.74

52000, 52001, 52005,
52007, 52010, 52204,
52214, 52224, 52234,
52235, 52240, 52250,
52260, 52265, 52270,
52275 - 52277, 52281 -
52283, 52285, 52287,
52290, 52300, 52301,
52305, 52310, 52315,
52320, 52325, 52327,
52330, 52332, 52334,
52341 - 52343, 52400,
52402

Ureteroscopy 56.31, 56.33 52344 - 52346, 52351 -
52355

Transurethral
resection of prostate

60.2×, 60.6× 52450, 52500, 52601,
52630, 52640

Prostate biopsy 60.1× 55700, 55705, 55706
Nephrectomy
(partial or
complete)

55.4, 55.5× 50220, 50225, 50230,
50234, 50236, 50240,
50543, 50545, 50546,
50548

Pyeloplasty, ureteral
anastamosis or
reimplantation

55.86, 55.87 50400, 50405, 50544,
50740, 50750, 50760,
50770, 50780, 50782,
50783, 50785, 50800

Cystectomy 57.6, 57.7× 51550, 51555, 51565,
51570, 51575, 51580,
51585, 51590, 51595 -
51597

Prostatectomy 60.3 - 60.5 55801, 55810, 55812,
55815, 55821, 55831,
55840, 55842, 55845,
55866

Imaging*
Diagnostic
ultrasound

88.74 - 88.76 76700, 76705, 76770,
76775

Urography 87.73 - 87.75 74400, 74410, 74415,
74420, 74425

Computerized axial
tomography

87.71 72192 - 72194, 74150,
74160, 74170, 74176 -
74178

Magnetic Resonance
Imaging

88.95, 88.97 72195 - 72197, 74181 -
74185

* All imaging studies are of abdomen, pelvis, or retroperitoneum
(including kidneys)
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