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Abstract
The causes of haematuria are vast and a systematic strategy is required in its investigation and
management. Haematuria is visible or non-visible and may be symptomatic of asymptomatic.
Associated symptoms are often distinct which lead to targeted investigations being employed, but
the presence of non-specific symptoms or a lack of symptoms often suggests a more insidious
cause which requires the careful use of imaging and biopsies. The battery of tests often distinguish
the cause but when no cause is found, a decision is made whether to continue investigating based
on the presence of further symptoms.
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Investigation and management of haematuria

Definition of Haematuria
Haematuria can be classified into both macroscopic/visible haematuria(VH) and microscopic/nonvisible haematuria(NVH), of which microscopic haematuria can be symptomatic (s-NVH) or
asymptomatic (a-NVH). Macroscopic haematuria refers to a pink, red or brown discolouration of
urine. The detection of microscopic haematuria is through dipstick testing or microscopy. Any
dipsick reading of 1+ or more can be considered to be abnormal haematuria, which translates to a
concentration of more than 3 red blood cells per high power field of spun urine sediment. A positive
test need not be confirmed by microscopy but it is useful to be wary of possible mimics of a positive
test.

Aetiology of Haematuria
The aetiologies of haematuria can be broadly classified into acute and chronic causes.

Mimics

Acute

Chronic

Drugs (Fpnotebook, 2008)

UTI

Glomerulonephritis

Beeturia

Urolithiasis

Cancer

Factitious (Abrol, 1990)

Trauma

BPH

Semen (Mazouz, 2003)

Infection

Haematological

Exercise (Bellinghieri,

Genetic

2008)

Rare causes: AVM,

Menstruation/endometriosis

nutcracker syndrome,

Myoglobinuria

hypercalciuria,

Haemobloginuria

hyperuricosuria

Table 1
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In general, acute causes should be excluded before investigating the chronic ones and s-NVH and
VH indicate a urological cause whilst a-NVH indicates a glomerular cause except in malignancy
where it presents in all 3 ways.

Fig. 1 Decision algorithm (Anderson J et al, 2008)
The most treatable cause of haematuria is a UTI and this should be diagnosed or ruled out from the
results on the dipstick in women. In the event of a negative dipstick in women or the presence of
symptoms in men, a urine sample should be sent for culture to confirm the diagnosis. UTI is then
treated with antibiotics. An isolated UTI in women does not warrant further investigation but a UTI in
males as well as recurrent UTIs (Kantor, 1984) in females is indicative of more serious pathology
and further assessment is warranted. (SIGN, 2006)
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The following table shows a list of clues from the history that may point to a specific diagnosis.
Signs and symptoms

Possible diagnosis

Unilateral loin to groin pain

Urolithiasis

Symptoms of prostatic obstruction

BPH but further investigation should still be carried
out

Trauma

Traumatic injury and possible congenital
malformation

Familial renal disease

Polycystic kidney disease, Alport’s disease, sickle
cell disease

Recent upper respiratory infection or

Postinfectious glomerulonephritis, IgA nephropathy,

coke coloured urine

Alport’s disease

Bleeding disorder or anticoagulant

Can predispose to haematuria but further

therapy

investigation is warranted (Culclasure , 1994)

Overseas travel

Schistosomiasis and tuberculosis

Medication/sterile pyuria

Interstitial nephritis

Afro-carribean

Sickle cell disease

Cyclic haematuria

Endometriosis (NEJM case report, 1992)

Blood clots

Extraglomerular disease

Table 2

Without an obvious diagnosis, a urine culture should be performed to rule out a UTI following which,
eGFR should be measured in all patients. In patients with s-NVH and persistent a-NVH, urinary
albumin-creatinine ratio and blood pressure should be measured. (Anderson, 2008) An increased
blood pressure particularly in young adults is strongly indicative of renal disease. (Buckalew, 1996)
Persistent A-NVH should also
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be confirmed with up to 3 separate testings. If

Table3. Risk factors

2 tests are negative out of 3, it should be



Smoking history

treated

further



Occupational exposure

relative



History of gross haematuria

frequency of transient haematuria in young



Age>40 yrs

adults (Froom, 1984) with no significant



History of chronic indwelling foreign

as

investigation

pathology.

transient
done

(Mohr,

and

given

1986)

no
the

It

is

however

recommended that patients with risk factors
for malignancy in table 3 be investigated for
transient haematuria. (Grossfeld, 2001)

body


History of irritative voiding symptoms



History of UTIs



Analgesic abuse



Previous pelvic irradiation



Cyclophosphamide

Urine Microscopy
The presence of red cell casts is diagnostic of glomerulonephritis and vasculitis. Examining red cell
morphology also reveals additional clues.
Glomerular erythrocytes are smaller (Shichiri, 1988) and this can be measured with a Coulter
counter. They also vary greatly in shape and size (Fairley, 1982) and are pale in colour due to loss
of haemoglobin pigment. Non glomerular erythrocytes are uniform in size and shape and have
variable pigmentation. Erythrophagocytes are renal tubular cells that have ingested erythrocytes are
these are diagnostic of glomerular bleeding. (Kincaid-Smith, 2005) Acanthocytes are specific for
glomerular damage. Microscopy can also reveal other information such as the presence of white
cells or paraproteins indicating multiple myeloma. Urine microscopy however is logistically
cumbersome. Red cells degrade with time in urine samples, centrifugation can lead to the
breakdown of casts and casts do not form in dilute urine. Phase-contrast microscopy (Kohler, 1991)
in experienced hands is required for accurate microscopy and this is not always rapidly available
thus at present urine microscopy is not routinely indicated.
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Urine cytology and markers
Urine cytology is indicated in older patients with a high risk of urothelial malignancy. It has a
sensitivity of up to 90% in CIS and high grade tumours but is of limited value in low grade and upper
tract malignancy with high specificity but a low sensitivity of 30%. (Lotan, 2003) The current urine
markers available are bladder tumour antigen, nuclear matrix protein 22, ImmunoCyt/uCyt+ and
UroVysion. The urine markers have comparable sensitivity in high grade tumours (Shariat, 2008;
Mitra, 2010) but suffer from the same problems of low sensitivities in low grade tumours (Mitra, 2010)
and have variable specificities (Bassi, 2010), of which UroVysion has the highest. Their value lies in
the detection of occult tumours not seen on cystoscopy and tumour surveillance but need to be
combined with other tests and is not part of routine investigation. (Wadhwa, 2012)

Investigation of suspected glomerular bleeding (NVH)
The incidence of urothelial malignancy in NVH is lower and patients with the presence of symptoms
of glomerular disease or deranged clinical tests (NICE, 2008) should be investigated by
nephrologists.

Table 4. Criteria for further investigation
Ultrasound imaging is used to detect



eGFR<15 (stage 4/5 CKD)

renal abnormalities. A renal biopsy is not



>ACR 70mg/mmol not due to diabetes

indicated



>ACR 30mg/mmol with haematuria

in

haematuria

patients
without

with

isolated

evidence

of



Decrease of 5ml/min/1.73m2 in a year

as

the



Decrease of 10 ml/min/1.73m2 in 5 years

glomerulopathy is likely to be of a benign



Hypertension

progressive

disease

nature and is unlikely to influence
management.

2004;

to



Suspicion of genetic causes

1994; McGregor, 1998) In these patients,



Suspected renal artery stenosis

likely diagnoses

4

anti-

hypertensives

Richards,

the most

(Hall,

resistant

are IgA

nephropathy, thin basement membrane disease, mesangioproliferative glomerulonephritis and
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Alport’s syndrome. A renal biopsy is indicated in all other patients who fit the criteria with
subsequent management by nephrologists.

Visualisation of the urinary tract
The presence of glomerular bleeding does not rule out lesions in the rest of the urinary tract and
imaging should be considered for all patients with persistent haematuria. (Rodney, 2012)

CT urography (CTU) is emerging as the imaging modality of choice in patients due to its proven
effectiveness in the imaging of both normal (Caoili, 2002) and abnormal lesions (Caoili, 2002;2005)
as well as its ability to view extra-renal structures. It has shown to be effective in detecting
malignancy when compared with retrograde pyelography (Cowan, 2007) and cystoscopy. (Sadow,
2008) There is a concern of a higher radiation dose compared with intravenous urography but
further testing is required following a positive IVU as IVU is unable to distinguish between solid and
cystic masses. There is also evidence that non-enhanced CTU is comparable with enhanced CTU
in younger patients. (Lokken, 2012) Only imaging certain contrast phases can also reduce the
radiation dose such as in urinary tract trauma where nephrographic and excretory phases are
sufficient. (Goldstein, 1985) Unenhanced CTU is also sufficient for the imaging of stones. (Smith,
1995)

Ultrasonography (USS) is used to complement CTUs as USS on its own has a lower diagnostic
yield and is less sensitive in detecting urothelial malignancy (Browne, 2005), small renal masses
(Warshauer, 1988) as well as calculi. (Fowler, 2002) It can however detect uric acid stones which
are radiolucent. There is also the advantage of no radiation dose and as such is the imaging
modality of choice in pregnant women. It is also used in patients with poor renal function.

IVU was shown to be less sensitive than CTU in the assessment of a-NVH in study of 115 patients.
(Gray Sears, 2002) It has also been shown to be less sensitive in detecting urothelial malignancy.
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(O’ Connor, 2008) Retrograde pyelography is also gradually being replaced by CTU for the imaging
of the upper urinary tract.

MR urography is effective in the visualisation of the urinary tract (Roy, 1998) but there is no
evidence on the effectiveness of MR urography compared with CTU (Silverman, 2009) and is
insensitive to calcification. It is reserved for patients unable to tolerate iodine contrast as well as
pregnant women and children.

The Health and Technology assessment report led by Rodgers in 2006 suggests the usage of
ultrasound as the initial investigation followed by CT on the grounds of cost-effectiveness as it
deemed the evidence for inter-modality comparison insufficient.

Cystoscopy remains the gold standard for the visualisation of the bladder as well as the prostate
and urethra. VH is a predictive factor of malignancy (Khadra, 2000) and as such all patients with VH
should have cystoscopy done for diagnosis and treatment. All other patients who have an increased
risk of malignancy or blood clots should also undergo cystoscopy. There is a field cancerization
effect of urothelial malignancy (Herr, 1996) and any patient with a diagnosis of malignancy on
cystoscopy as an initial investigation should have imaging of the entire tract and vice versa.

Conclusion
The causes of haematuria are vast and a systematic strategy is required in its investigation and
management. Systematic investigation based on evidence and expert opinion often reveal the
underlying cause but in patients with no cause found, follow-up should be considered. In patients
with no abnormalities found on assessment and resolution of haematuria, routine follow-up is not
required. (Mishriki, 2008) Patients with persistent a-NVH should have annual assessment of BP,
eGFR and ACR. Reassessment is indicated with the development of s-NVH, VH or any of the
criteria in table 4.

Yuen Hua Loh, University of Edinburgh

Page 8

BAUS Medical Student Essay Competition
Abrol RP, Heck A, Gleckel L, Rosner F. Self-induced hematuria. J Natl Med Assoc. 1990;82(2):127.
Anderson J et al. Joint Consensus Statement on the Initial Assessment of Haematuria. 2008. Renal
Association and British Association of Urological Surgeons.
Bassi P, Marangi F, Volpe A, et al. . Markers for urological malignancies. Eur Urol Rev 2010;5:36–
43.
Bellinghieri G, Savica V, Santoro D. Renal alterations during exercise. J Ren Nutr2008;18:158-64.
Browne RF, Meehan CP, Colville J, Power R, Torreggiani WC. Transitional cell carcinoma of the
upper urinary tract: spectrum of imaging findings. Radiographics. 2005;25(6):1609.
Buckalew VM Jr, Berg RL, Wang SR, Porush JG, Rauch S, Schulman G. Prevalence of
hypertension in 1,795 subjects with chronic renal disease: the modification of diet in renal disease
study baseline cohort. Modification of Diet in Renal Disease Study Group. Am J Kidney
Dis1996;28:811-21.
Caoili EM, Cohan RH, Korobkin M, et al. Urinary tract abnormalities: initial experience with multidetector row CT urography. Radiology 2002;222:353–360.
Caoili EM, Cohan RH, Korobkin M, et al. Urinary tract abnormalities: initial experience with multidetector row CT urography. Radiology 2002;222:353–360.
Caoili EM, Cohan RH, Inampudi P, et al. MDCT urography of upper tract urothelial neoplasms. AJR
Am J Roentgenol 2005;184:1873–1881.
Case records of the Massachusetts General Hospital. Weekly clinicopathological exercises. Case
33-1992.
A 34-year-old woman with endometriosis and bilateral hydronephrosis. N Engl J Med. 1992 Aug
13;327(7):481-5.
Cowan NC, Turney BW, Taylor NJ, McCarthy CL, Crew JP. Multidetector computed tomography
urography for diagnosing upper urinary tract urothelial tumour. BJU Int 2007;99:1363–1370.
Culclasure TF, Bray VJ, Hasbargen JA. The significance of hematuria in the anticoagulated patient.
Arch Intern Med. 1994;154(6):649.
Fairley KF, Birch DF. Hematuria: a simple method for identifying glomerular bleeding. Kidney Int.
1982;21(1):105.
Fowler KA, Locken JA, Duchesne JH, Williamson MR US for detecting renal calculi with
nonenhanced CT as a reference standard. Radiology. 2002;222(1):109.
Froom P, Ribak J, Benbassat J. Significance of microhaematuria in young adults. Br Med J (Clin
Res Ed).1984;288(6410):20.
Goldstein AS, Sclafani SJ, Kupferstein NH, et al. The diagnostic superiority of computerized
tomography. JTrauma 1985;25:938–946.
Gray Sears CL, Ward JF, Sears ST, Puckett MF, Kane CJ, Amling CL. Prospective comparison of
computerized tomography and excretory urography in the initial evaluation of asymptomatic
microhematuria. J Urol. 2002;168(6):2457.

Yuen Hua Loh, University of Edinburgh

Page 9

BAUS Medical Student Essay Competition
Grossfeld GD, Litwin MS, Wolf JS Jr, Hricak H, Shuler CL, Agerter DC, Carroll PR. 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 Apr;57(4):604-10.
Hall CL, Bradley R, Kerr A, Attoti R, Peat D. Clinical value of renal biopsy in patients with
asymptomatic microscopic hematuria with and without low-grade proteinuria. Clin Nephrol.
2004;62(4):267.
Herr HW, Cookson MS, Soloway SM. Upper tract tumors in patients with primary bladder cancer
followed for 15 years. J Urol. 1996;156(4):1286.
Kantor AF, Hartge P, Hoover RN, Narayana AS, Sullivan JW, Fraumeni JF Jr. Urinary tract infection
and risk of bladder cancer. Am J Epidemiol1984;119:510-5.
Khadra MH, Pickard RS, Charlton M, Powell PH, Neal DE. A prospective analysis of 1,930 patients
with hematuria to evaluate current diagnostic practice. J Urol. 2000;163(2):524.
Kincaid-Smith P, Fairley K. The investigation of hematuria. Semin Nephrol. 2005 May;25(3):127-35.
Köhler H, Wandel E, Brunck B. Acanthocyturia--a characteristic marker for glomerular bleeding.
Kidney Int.1991;40(1):115.
Lokken RP, Sadow CA, Silverman SG. Diagnostic yield of CT urography in the evaluation of young
adults with hematuria. AJR Am J Roentgenol. 2012;198(3):609.
Lotan Y, Roehrborn cG. sensitivity and specificity of commonly available bladder tumor markers
versus cytology: results of a comprehensive literature review and meta-analyses.Urology. 2003
Jan;61(1):109-18
Mazouz B, Almagor M. False-positive microhematuria in dipsticks urinalysis caused by the presence
of semen in urine. Clin Biochem. 2003;36(3):229.
McGregor DO, Lynn KL, Bailey RR, Robson RA, Gardner J. Clinical audit of the use of renal biopsy
in the management of isolated microscopic hematuria. Clin Nephrol. 1998;49(6):345.
Medication causes of Hematuria.. http://www.fpnotebook.com/Urology/Pharm/MdctnCsOfHmtr.htm
(retrieved 19 March 2013)
Mohr DN, Offord KP, Owen RA, Melton LJ 3rd. Asymptomatic microhematuria and urologic disease.
A population-based study. JAMA. 1986;256(2):224.
Mishriki SF, Nabi G, Cohen NP. Diagnosis of urologic malignancies in patients with asymptomatic
dipstick hematuria: prospective study with 13 years’ follow-up. Urology2008;71:13-6.
Mitra AP, Cote RJ. Molecular screening for bladder cancer: progress and potential. Nat Rev Urol.
2010 Jan;7(1):11-20. doi: 10.1038/nrurol.2009.236.
Mitra AP. Chapter 2: Urine Cytologic Analysis: Special Techniques for Bladder Cancer Detection.
http://www.dako.com/08066_12may10_webchapter25.pdf (retrieved 19 March 2013)
National Institute for Health and Clinical Excellence 2008 Chronic Kidney Disease. NICE clinical
guideline 73. London: National Institute for Health and Clinical Excellence.

Yuen Hua Loh, University of Edinburgh

Page 10

BAUS Medical Student Essay Competition
O'Connor OJ, McSweeney SE, Maher MM. Imaging of hematuria. Radiol Clin North Am.
2008;46(1):113.
Richards NT, Darby S, Howie AJ, Adu D, Michael J. Knowledge of renal histology alters patient
management in over 40% of cases. Nephrol Dial Transplant. 1994;9(9):1255.
Rodgers M, Nixon J, Hempel S, Aho T, Kelly J, Neal D, Duffy S, Ritchie G, Kleijnen J, Westwood M.
Diagnostic tests and algorithms used in the investigation of haematuria: systematic reviews and
economic evaluation. Health Technol Assess. 2006 Jun;10(18):iii-iv, xi-259.
Rodney et al. Diagnosis, evaluation, and follow-up of asymptomatic microhematuria (AMH) in adults:
American
Urological
Association
(AUA)
Guideline
2012.
http://www.auanet.org/content/media/asymptomatic_microhematuria_guideline.pdf (Retrieved on 19
March 2013).
Roy C, Saussine C, Guth S, et al. MR urography in the evaluation of urinary tract obstruction.
Abdom Imaging 1998;23:27–34.
Sadow CA, Silverman SG, O'Leary MP, Signorovitch JE. Bladder cancer detection with CT
urography in an academic medical center. Radiology 2008;249:195–202.
Scottish Intercollegiate Guidelines Network (2006) Management of suspected bacterial urinary tract
infection in adults. SIGN 88. Scotland: Scottish Intercollegiate Guidelines Network.
Shariat SF, Karam JA, Lotan Y, Karakiewizc PI. Critical evaluation of urinary markers for bladder
cancer detection and monitoring. Rev Urol. 2008 Spring;10(2):120-35.
Shichiri M, Hosoda K, Nishio Y, Ogura M, Suenaga M, Saito H, Tomura S, Shiigai T. Red-cellvolume distribution curves in diagnosis of glomerular and non-glomerular haematuria. Lancet.
1988;1(8591):908.
Silverman SG, Leyendecker JR, Amis ES Jr. What is the current role of CT urography and MR
urography in the evaluation of the urinary tract? Radiology. 2009 Feb;250(2):309-23.
Smith RC, Rosenfield AT, Choe KA, et al. Acute flank pain: comparison of non-contrast-enhanced
CT and intravenous urography. Radiology 1995;194:789–794.
Wadhwa N, Jatawa SK, Tiwari A. Non-invasive urine based tests for the detection of bladder cancer.
J Clin Pathol. 2012 Nov;65(11):970-5. doi: 10.1136/jclinpath-2012-200812. Epub 2012 Jun 9.
Warshauer DM, McCarthy SM, Street L, Bookbinder MJ, Glickman MG, Richter J, Hammers L,
Taylor C, Rosenfield AT. Detection of renal masses: sensitivities and specificities of excretory
urography/linear tomography, US, and CT. Radiology. 1988;169(2):363.
.

Yuen Hua Loh, University of Edinburgh

Page 11

