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Long term prognosis of recurrent haematuria
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Department of Paediatrics and Child Health, St James's Universitv Hospital, Leeds and
Royal Manchester Children's Hospital

SUMMARY A long term follow up study of 100 children referred with recurrent haematuria for at
least one year to two regional paediatric nephrology units is described. The mean duration of
follow up was 8-2 years. An adequate renal biopsy was obtained in 96 and eight cases of Alport's
syndrome and 10 of IgA nephropathy were diagnosed (20% and 26% respectively of the biopsies
examined by electron microscopy and immunofluorescence).

Five patients developed end stage renal failure and six hypertension requiring treatment, with
the occurrence of these complications increasing progressively with increasing duration of follow
up (1% at five years compared with 12% at 10 years). Adverse prognostic features were
persistence of microscopic haematuria, proteinuria at presentation, and appreciable changes on

renal biopsy. Eighty four patients had first degree relatives tested for haematuria; 30% of these
families had another affected member. With long term follow up recurrent haematuria is
associated with considerable morbidity and potential mortality.

Children presenting with what is generally called
recurrent haematuria or benign haematuria have
several different underlying diseases. The terms are
somewhat inappropriate as many of the patients
have persistent microscopic haematuria between
episodes of intermittent macroscopic haematuria
and also because some develop serious complica-
tions. Although there have been several clinical and
pathological studies that have emphasised the be-
nign prognosis;1-7 their follow up was short and
most biopsies were performed before the use of
electron microscopy and immunofluorescence. We
have studied a large series of children to determine
the long term prognosis, factors that may help to
predict prognosis, and the incidence of the different
diseases underlying this syndrome.

Methods

We studied 100 consecutive patients who had had
frank or microscopic haematuria for at least one
year. They were referred by regional paediatricians
and local general practitioners between 1967 and
1978 to supraregional paediatric nephrology clinics
in Leeds and Manchester. Patients were included if
at onset they were normotensive, did not have
oedema, and had normal serum creatinine and C3
complement values and sterile urine cultures.

Patients known to have a family history of Alport's
syndrome or renal failure were excluded. Most had
red or white cell casts on urine microscopy and all
had normal intravenous urograms. Measurements of
height, weight, and blood pressure were made;
urine was tested for blood and protein; and a
percutaneous renal biopsy was performed in all
cases. Audiograms were performed initially on
patients suspected of having Alport's syndrome, and
more recently on all patients. Ninety seven speci-
mens adequate for light microscopy were obtained.
Many of the patients had their biopsy before the
routine use of electron microscopy and immuno-
fluorescent staining. All of the biopsies have been
jointly reviewed recently by two pathologists (SA
and ML) to classify them by light microscopy into
three groups:
Group 1. Normal or minor changes, showed

either nil disease, mild mesangial hypercellularity or
mild mesangial thickening, or both, in up to 20% of
glomeruli; capsular adhesions in up to 20% of
glomeruli; occasional global glomerular obsolesc-
ence without tubular atrophy or one focus of tubular
atrophy without glomerular sclerosis.
Group 2. Focal nephritis, showed segmental

mesangial hypercellularity or matrix thickening, or
both, in up to 80% of glomeruli; capsular adhesions
in up to 80% of glomeruli; epithelial crescents;
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segmental or global glomerular sclerosis; more than
one focus of tubular atrophy; focal capillary wall
thickening; focal interstitial inflammatory infil-
trates.
Group 3. Diffuse nephritis, showed segmental or

global proliferative changes affecting more than
80% of glomeruli.
Where appropriate, the diagnoses of IgA nephro-

pathy and Alport's syndrome were also made. IgA
nephropathy was diagnosed where immunofluor-
escence showed IgA to be the predominant immuno-
globulin detected. Alport's syndrome was diagnosed
if there was haematuria and at least two of the
following:

(i) Typical widespread glomerular basement
membrane splitting and multilayering.

(ii) Sensorineural hearing loss in the patient.
(iii) A first degree relative with sensorineural

hearing loss. (Our usual criteria would also include
those with a family history of renal failure, though
such patients have already been excluded from this
study).

Ninety seven of the 100 children studied at
presentation have been followed up within the past
year, the other three patients who refused full follow
up consider themselves healthy and are leading
normal lives. The -97 patients have all been ex-

amined more than five years after their presentation
and have had checks on general health, growth, and
blood pressure; urine testing for blood and protein;
and plasma creatinine values determined. Approxi-
mately half of the patients had been discharged from
follow up having received a good prognosis or had
outgrown the paediatric clinics. We also tested as

many first degree relatives as we were able to
contact, all of whom considered themselves to be
healthy.

Results

Clinical features at onset. Presenting symptoms were

dark urine only in 55, dark urine and systemic
symptoms in 30 (abdominal pain, arthralgia, or

general malaise), and microscopic haematuria as an

incidental finding in 15. The age of onset was 5
months to 14 years (mean 7.2 years) with the
incidence steadily increasing to a peak at 10 years
and falling away thereafter. There was noticeable
male predominance (3-25:1) which was present in
each age group. During the study it became in-
creasingly clear that the patients had consistent
patterns of haematuria. These were intermittent
macroscopic haematuria with persistent microscopic
haematuria in 56, intermittent macroscopic haema-
turia with clearing between attacks in 29, and
persistent microscopic haematuria in 15. The latter
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group was included as in many ways it resembled the
other two groups, particularly the group with
intermittent macroscopic and persistent microscopic
haematuria. In 68 patients macroscopic haematuria
was precipitated by recognisable factors-exercise
in 10, upper respiratory tract infection in 47, and
either in 11. Severe proteinuria was present in 33
patients at presentation; 27 (82%) of these had
intermittent macroscopic with persistent micro-
scopic haematuria, three (9%) had intermittent
macroscopic haematuria and three (9%) had
persistent microscopic haematuria.

Renal biopsy findings. An adequate biopsy for light
microscopy was obtained in 96 cases, for immuno-
fluorescence in 35, and for electron microscopy in
39. By light microscopy, 36 had normal or minor
changes, 55 focal nephritis, and five diffuse prolif-
erative nephritis. Immunofluorescent staining was
diagnostic of IgA nephropathy in 10 cases (26% of
those examined by this technique): four of these
patients had minor changes and six had focal
nephritis on light microscopy. Eight patients were
diagnosed as having Alport's syndrome by com-
bined pathological and clinical criteria; six of these
had typical widespread basement membrane changes,
(15% of biopsies studied by electron microscopy),
one had focal areas of basement membrane
suggestive of Alport's syndrome and associated with
bilateral sensorineural hearing loss. One patient did
not have electron microscopy performed but had
sensorineural hearing loss, a family history of
sensorineural hearing loss and nephritis, and macro-
thrombocytopathia. Platelet abnormalities are
associated with Alport's or an Alport-like syn-
drome.8 Another four children had basement
membrane changes typical or suggestive of Alport's
syndrome but no other suggestive features. Any of
these children may be firmly diagnosed as having
Alport's syndrome in the future.

Follow up studies

Clinical findings at the end of follow up
Sixty three patients still had haematuria and 11 had
developed serious complications-end stage renal
failure in five and hypertension requiring treatment
in six, one of whom had a raised serum creatinine
concentration of 160 smol/l. The breakdown of
complications is shown in Fig. 1. Seventeen patients
developed or had increasing proteinuria during the
study, but in 10 this cleared or reduced. The
complications became increasingly frequent with
increasing duration of follow up (Fig. 2). Only one
(1%) of the 100 patients seen five years after the
onset of haematuria had hypertension, whereas five
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100 Patients

| Resolved 34

Continuing problems 66

Hypertensive no
hLhernaturia 3

Continuing haematuria 63

No other problems 29

Renal damage 34

Appreciable Hypertensive with
proteinuria 27 haematuria 2

Renal functional impairment 6

| Mild renal insufficiency
IF

*and hypertension 1

End stage renal failure 5

Renal Death 1
transplant 4

Fig. 1 Clinical outcome in 1OO patients with recurrent
haematuria.

(12%) of the 43 patients followed up for 10 years
had developed hypertension or renal failure. Of the
100 patients studied, in only 37 had their haematuria
resolved; 63 continued to have haematuria for more
than five years.
Apart from the children with renal failure, growth

was normal and blood pressure for age was normally
distributed except for those noted to be hyperten-
sive. Audiometry was performed in those suspected

- 40
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43

60
100

>12.50 5 75 10

Duration of follow up (years)

Fig. 2 Prevalence ofcomplications (hypertension or

chronic renalfailure) related to duration offollow up.

Figures indicate the number of patients followed up at each time interval.

of having Alport's syndrome, and more recently in
all patients with recurrent benign haematuria.
Twelve of the 48 patients tested had sensorineural
hearing loss, seven of whom had Alport's syndrome.
An appreciable degree of hearing loss was found

in 12 patients, seven of whom have Alport's
syndrome. In five cases this hearing loss was

detectable, either clinically or on audiometry, at the
time of presentation. Ten patients now have a

degree of hearing loss that is severe enough to
require a hearing aid.

Analysis of factors which might help to predict
prognosis (Table 1)
Renal biopsy findings. No patients with a normal
biopsy or minor changes developed renal failure or

hypertension, all who did exhibited considerable
changes in biopsy findings (Table 2). None of the
patients with a type I biopsy and IgA nephropathy
or Alport's syndrome has developed complications,
whereas three with type II or type III biopsies

Table 1 Factors affecting the prognosis of recurrent haematuria

No Continuing Proteinuria at Hypertension End stage
haematuria end of follow up renal failure

I 31 15 2 0
Group I I Alport's 1 1 1 0

I IgA 4 3 0 0

II 43 30 14 4* 3
Biopsy findings Group II II Alport's 7 8 8 1

l11 IgA 6 5 3 1

GroupIII
III 4 1 1 0

Group III { III Alport's I I I () 0

IMPM 56 43 17 4 3
Pattern of haematuria PM 15 11 7 0 2

IM 29 6 1 2

Prote at Present 32 20 21 2 4
Proteinuria at presentation Absent 68 27 23 4 1

*One patient had hypertension and a slightly raised serum creatinine value (160 umol/l).
For biopsy classification see text.
IMPM=intermittent macroscopic persistent microscopic haematuria; PM=persistent microscopic haematuria; IM=intermittent macroscopic haematuria.
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Table 2 Summary of patients who developed complications

Case Pattern of Complicatiotn Titne to develop Bi3op.s Biopsy diagnosis Electron Ithn,inuo-
no haematuria complication (yrs) categorv microscopi! staitiing

1 IMPM Renal failure 13 III Diffuse proliferative ND Cx IgM
glomerulosclerosis

2* PM Renal failure 14 II Alport's syndrome ND -ve
3 PM Renal failure 1() 11 Focal segmental glomerulosclerosis ND ND
4 IMPM Renal failure 13 11 Focal segmental nephritis ND -ve IgA
5 IMPM Renal failure 16 II Focal segmental glomerulosclerosis ND ND
6 IMPM Hypertension 4 II Focal segmental glomeruloscierosis -ve ND
7 IMPM Hypertension 6 II Alport's syndrome Diagnostic ND
8 IM Hypertension 8 II IgA nephropathy ND IgA
9 IMPM Hypertensiont 14 II Focal nephritis ND -ve
10 IMPM Hypertension 8 II Focal nephritis ND ND
11 IM Hypertension 13 11 Focal nephritis ND ND

*Patient diagnosed as having Alport's syndrome on clinical criteria.
tRepresents the patient with hypertension and raised serum creatinine value (160 umoVI).
ND=not done; IMPM=intermittent macroscopic persistent microscopic haematuria; PM=persistent microscopic haematuria; IM=intermittent macroscopic
haematuria.

associated with these conditions did. This may be
because the biopsy was performed at an earlier stage
in the disease and complications may develop with
time. Type II and type III biopsies were associated
with a higher incidence of continuing haematuria;
52% of patients with type I compared with 70% of
patients with type II or III biopsies had haematuria
at the end of follow up. Type II and III biopsies
were also associated with a higher incidence of
proteinuria at the end of follow up; this was found in
8% of patients with type I biopsies compared with
34% of patients with type II or III biopsies. Another
important finding concerns the four patients who
developed complications associated with focal seg-
mental glomerulosclerosis, they represent 36% of
the patients who deteriorated. Three of the patients
who developed complications (cases 9, 10, and 11 in
Table 2) did not have firm clinicopathological
diagnoses, though it should be noted that none of
these patients had all three modalities of biopsy
examination. These differences in prognosis be-
tween the histological groups are not explained by
differences in duration of follow up as they were
followed up for a similar duration.

Pattern of haematuria. Patients with each of the
three disease patterns developed complications.
Only those with persistent microscopic haematuria
with or without intermittent macroscopic haema-
turia, however, progressed to end stage renal
failure. The prognosis for these patients was also
worse in other respects: 76% and 73% of patients
with intermittent macroscopic and persistent micro-
scopic haematuria and persistent microscopic
haematuria respectively continued to have haema-
turia (haematuria detected in the previous year)
compared with 20% with ; itermittent macroscopic
haematuria. Similarly, 30i%o and 46% of patients

with these first two patterns of haematuria respect-
ively had proteinuria at the end of follow up
compared with 3% of patients with intermittent
macroscopic haematuria. Patients with intermittent
macroscopic haematuria were less likely to develop
renal failure or to have continuing haematuria or
proteinuria at the end of follow up. Intermittent
macroscopic haematuria seems to be associated with
a better prognosis than persistent microscopic
haematuria with or without intermittent macroscopic
haematuria. The differences in prognosis are not
due to differences in duration of follow up as these
were similar.

Proteinuria detected at presentation. Four of the five
patients who developed end stage renal failure had
proteinuria detected at presentation, thougih a simi-
lar proportion (6%) in the three groups developed
hypertension. Proteinuria at presentation was also
associated with a higher incidence of continuing
haematuria (60% compared with 40% who did not
have proteinuria). Similarly, as expected, patients
with proteinuria at presentation had a higher inci-
dence of proteinuria at the end of follow up (64%
compared with 34%). Patients who had proteinuria
at presentation had a worse outcome-they were
more likely to develop renal failure and have
continuing haematuria and proteinuria at the end of
follow up. This difference could not be explained by
difference in the duration of follow up.

Family testing. Urine tests were performed on 274
first degree relatives of 84 patients. Twenty five of
these families had at least one other affected
member. Affected members of two generations
were often found. The prognosis was not related to
the presence of an affected family member; there
was no particular pattern of haematuria in the index
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cases, nor was there a particular histopathological
picture. No child with IgA nephropathy had an
affected relative and two of the eight patients with
Alport's syndrome did not have an identified
affected relative.

Precipitating factors. Prognosis was not related to
the presence or absence of precipitating factors in
the attacks of macroscopic haematuria. All the
patients with IgA nephropathy and half of the
patients with Alport's syndrome had precipitating
factors in some of their episodes of haematuria.
Precipitating factors occurred in intermittent macro-
scopic haematuria with or without microscopic
haematuria and with each histological category.

Associated symptoms. Prognosis was not related to
the presence of associated symptoms. IgA nephro-
pathy was particularly associated with systemic
symptoms in six of 10 patients affected. These were
abdominal pain in five, general malaise in three, and
vomiting in two. Each pattern of haematuria and
each biopsy category had patients with systemic
symptoms.

In view of the small numbers of patients develop-
ing complications none of the prognostic factors
tested achieves statistical significance by X2 testing,
with P=0-05. This means that the null hypothesis is
not excluded, that is all of these differences may be
due to chance.

Discussion

The prognosis for this group of children was
considerably worse than in other reported series,'-7
and worse than most paediatricians would expect.
There are several possible explanations: the dura-
tion and completeness of follow up, the inclusion of
patients only if they had had haematuria for more
than one year, or our referral pattern. The duration
of follow up is clearly important as shown by Fig. 2
with increasing morbidity and potential mortality
after five years. This morbidity is likely to increase
still further in several adolescent boys with Alport's
syndrome and increasing proteinuria who are likely
to develop renal failure. Many of the patients were
not being followed up by us, they had either been
discharged with a good prognosis or referred to
adult nephrologists who did not necessarily inform
their paediatric colleagues of any complications.
These organisational problems may lead to an over
optimistic impression of the condition. We included
only patients who had had haematuria for more than
one year because we felt that they were most likely
to have appreciable morbidity and to warrant a renal
biopsy. The children were referred to us and were

not detected by population screening as in some
other studies.9 1( Screening is likely to find a more
mildly affected group. The population served by our
two centres is approximately 8-5 million so the
referring doctors will not have referred all of their
patients with haematuria, only those they were most
concerned about.
The factors associated with a poorer prognosis

were severe changes on renal biopsy, persistent
microscopic haematuria with or without intermittent
macroscopic haematuria, and proteinuria at pres-
entation to the nephrology centre. A normal biopsy
or minor histological changes were associated with a
good prognosis. Three modality examination of the
biopsy would seem to be mandatory in order to
obtain the maximal amount of diagnostic informa-
tion. Only three patients who developed complica-
tions did not have a firm clinicopathological diagno-
sis and none of these had all biopsy modalities
examined. A surprising feature of the review of the
histopathological findings was the number of cases
with the appropriate study who had IgA nephro-
pathy or Alport's syndrome. Whether biopsies were
examined by electron microscopy or immuno-
fluorescence depended upon whether the biopsy was
undertaken after these techniques became available.

Alport's syndrome is difficult to diagnose, es-
pecially without electron microscopy, in view of the
variable timing and severity of the associated
features. Alport described the association of familial
nephritis and deafness" and we have used this with
the more recently described basement membrane
changes as the basis of our diagnostic criteria.

Persistent haematuria is likely to be associated
with a continuing pathological process, whereas
intermittent haematuria may be associated with an
intermittent insult with periods of repair in between.
Alternatively, persistent haematuria may represent
more serious disease since all those with Alport's
syndrome had persistent microscopic haematuria
with or without intermittent macroscopic haema-
turia. The poorer prognosis of children with micro-
scopic haematuria may be partly due to its association
with Alport's syndrome. Proteinuria at onset was
also associated with a poorer prognosis.
Benign familial haematuria is a term used to

describe a dominantly inherited condition associated
with haematuria with or without proteinuria often
associated with thinning of the glomerular basement
membrane and a good prognosis.'2-14 Some patients
in this study had affected first degree relatives both
with and without proteinuria, with various patterns
of haematuria, and changes on renal biopsy; some of
whom developed complications. Both Habib'5 and-
Dische'6 have suggested that renal impairment may
occur in patients showing thinning of the glomerular
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basement membrane. We feel that benign familial
haematuria is likely to represent a group of different
inherited diseases as has been suggested by Doherty
et al.17

Severe clinical deterioration remains difficult to
predict, particularly if someone with entirely normal
renal function and absence of proteinuria for many
years subsequently progresses, often rapidly, to end
stage renal failure. We suggest that all children with
this syndrome should have regular long term follow
up with a check on blood pressure and renal
function to detect complications and enable treat-
ment to be given as early as possible. We advocate
renal biopsy for patients who have had unexplained
recurrent haematuria for more than a year for
prognostic information, particularly when persistent
microscopic haematuria is present and when pro-
teinuria is detected at presentation.

It is interesting to speculate how many adult
patients presenting with renal failure with changes
suggestive of chronic glomerulonephritis may have
had this syndrome associated with microscopic
haematuria in childhood.

We thank Mrs W A Pearson for secretarial help and Drs M Mason
and G Scott for assistance with histological work.
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