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Haematuria: Glomerular or non-glomerular? 
Urinary protein fractions in monosymptomatie

haematuria
By
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The pa tte rn  of the  physiological pro teinuria  determ ined w ith  SDS- 
polyacrylam ide-gel-electrophoresis, is altered  by  haem aturia even in  the  
absence of proteinuria. M onosym ptom atie haem atu ria  due to  glom erular 
diseases is linked w ith  selective glom erular proteinuria , while h aem a tu ria  of 
u rinary  trac t origin is accom panied by  the  com plete spectrum  o f serum  
proteins. The characteristic p rotein  p a tte rn s  are of diagnostic value in  the  
differential diagnosis o f isolated haem atu ria: glom erular or non-glom erular.

Monosymptomatie haematuria (MH) 
is a haematuria without any sign of 
other renal impairment and in absence 
of other pathological urinary find
ings, “in absence of proteinuria”. MH 
is a common problem in paediatric 
nephrology. It can occur as a short 
episode in febrile conditions after 
strenous physical efforts or as a toxic 
reaction to some drugs. MH lasting 
several months or years may occur in 
renal, urinary tract and in systemic 
diseases, as shown in Table I.

Diagnostic problems arise in cases 
of MH if the cause of the haematuria 
is uncertain. Is it a sign of a glomer
ular process: benign recurrent haemat
uria, IgA mesangiopathy ? — or is it 
caused by a small, undetectable stone 
or teleangiectasia. If we can be cer
tain that it is of glomerular origin, as 
in most cases in children, so further 
invasive diagnostic methods such as

cystocopy, retrograde pyelography, 
aortography or renal biopsy, are not 
necessary.

The term “haematuria in absence 
of proteinuria” is, however, not cor
rect. Healthy men have physiological 
proteinuria. Is it not altered by hae
maturia even in cases when the con
comitant urinary protein output is so 
slight that it remains undetected with 
insensitive routine screening methods ?

The aim of this study was to in
vestigate the urinary protein frac
tions of patients suffering from MH 
of renal and of urinary tract origin.

Ma t e r ia l  and  Me t h o d s

Patienta. U rinary  protein concentra tion  
and  fractions were investigated in  19 chil
dren  suffering from  MH. Gross h aem a tu ria  
was prosont in  4 cases of g lom erular and 
3 cases of u rinary  trac t haem atu ria . P ro te in
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T a b le  I

A. Renal haematuria

1. Glomerulonephritis:
(i) secondary to specific diseases: postinfectious, Schönlein-Henoch nephritis, juvenile rheu

matoid arthritis, SLE, Alport syndrome, shunt nephritis, subacute bacterial endocarditis
(ii) Polycystic kidney disease
(iii) Renal neoplasm, renal tuberculosis, renal haemangioma and teleangiectasia
(iv) renal vein thrombosis
(v) IgA mesangiopathy
(vi) Essential or benign recurrent haematuria

2. Interstitial nephritis:
(i) Diffuse — toxic, metabolic, allergic, hereditary
(ii) Localized — VUR, infection

R. Urinary tract haematuria:
Hydronephrosis, meatal stenosis, urinary tract infection
Foreign body, tumour, traum a
Lithiasis

C. Systemic diseases:
Haemorrhagic diathesis, secondary intravascular coagulopathy 
Sickle cell disease

co n cen tra tio n  in these urines was 370— 
670 mg/1, an d  so “p ro te inu ria”  was diag
nosed b y  th e  rou tine screening m ethods. 
I n  th e  o th e r 23 urine sam ples th e  haem at
u ria  w as o f lesser degree, w ith  25—40 RBC 
in th e  sedim ent. P ro te in  concentration  in

these  u rines was 115—275 m g/\, th u s  these 
w ere cases of “haem aturia in  absence of 
p ro te in u ria” .

T en  children had glom erular disease 
accord ing  to  renal biopsy done a t  11—19 
m o n th  o f MH. Histology showed in  3 cases

F ig . 1. G lom erular haem atu ria . Diagnosis: benign recu rren t haem aturia. H istology: Focal 
m esangial proliferation; IgG  a n d  C’ deposits
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F ig . 2. Serum-haem oglobin s tan d ard

HELENA LABORATORIES® CAT. 1023 HELENA LABORATORIES® CAT. 1023

F i g . 3. U rinary  tra c t haem aturia . D iagnosis: Nephrolithiasis

m inim al glom erular alterations, in 4 cases 
IgA  m esangiopathy [2] and in 4 cases focal 
or diffuse m esangial proliferation w ith  IgG 
an d  C’ deposits.

E igh t patien ts suffered from neph ro 
lithiasis. The stones were detected a t  the 
f irs t haem aturic episode in 3 cases; in  5 
cases the MH lasted  for 4— 10 m onths be
fore diagnosis.

One p a tie n t suffered from abacterial 
in te rs titia l nephritis. Diagnosis was based 
on renal histology 14 m onths a fte r the 
onset o f MH.

Serum-haemoglobin standard. As reference 
m ateria l we used a  standard  serum -haem o
globin p repara tion . Pooled serum  of 14 
hea lthy  children was mixed w ith  a haem o
globin (HbA) solution. F inal concentration
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of th e  s tan d ard  was 38.2 g/1 serum  pro tein  
a n d  16.7 g/1 HbA.
U rine collection Voided urine sam ples were 
investiga ted . Urine w as buffered w ith  
n e u tra l buffer and conserved w ith  sodium  
azide [10].
U rinary total protein concentra tion  was 
de term ined  by  the m ethod  o fY atz id is [12]. 
U rinary protein fractions were separated  
b y  sodium -dodecylsulphate acrylam ide-gel 
disk-electrophoresis. The nom enclature of 
B oesken e t al. [5] was applied.

Q u an tita tiv e  estim ation was done from  
scans ob ta ined  by  a Quick Scan .Tr. den
s ito m eter and in teg rato r equipm ent of 
H elen a  Laboratories, f ilte r  595 nm .

U rin ary  protein fractions are sum m ar
ized as follows:
H igh  mol wt globulins: th e  globulin frac 
tions G6, G5, G4 an d  G3, proteins of
1,000,000 to  100,000 dalton  mol w t. 
M iddle mol wt proteins : transferrin , G1 and  
album in , from  89,000 to  69,000 dalton  
m ol w t.
Low mol wt microproteins: th e  “ tubu la r 
m icropro te ins” T1—T5, from  mol w t 
52,000 to  10,000.

Haemoglobin, as a m onom er in  th e  fastest 
b an d  in  the  gel.
Fraction X ,  a  p rotein  w ith  a  m ol w t of 
ab o u t 30,000 dalton, nea r to  fraction  T3. 
The n a tu re  of th is pro tein , occurring in 
haem oglobinuric urines is uncerta in  [6]. 
W e suggest th a t  i t  is an  artific ia l haem o
globin derivative, haem oglobin dimer.

R e s u l t s

In MH caused by glomerular proc
esses we found selective glomerular 
proteinuria. The proportion of albu
min and transferrin was high in rela
tion to the high mol wt globulins 
(Fig. 1).

The urinary protein pattern in MH 
due to nephrolithiasis was very close 
to the fractions of the serum -f- hae
moglobin preparation. The proportion 
of middle mol wt proteins to high ml 
wt globulins was similar as the frac
tions of the serum (Figs 2 and 3)

F ig . 4. U rinary  tra c t haem oglobinuria -|- tu b u la r  proteinuria. D iagnosis: A bacterial 
in te rs titia l nephritis. H istology: P eritu b u la r an d  periglom erular proliferation
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T able  I I

U rinary  pro tein  fractions in m onosym ptom atic haem aturia

No. of patients, Urine High mol wt Middle mol wt Low mol wt Fraction Haemo- Middle molwt
Diagnosis sample N globulins proteins microproteins X globin High mol wt

10
Glomerulo
nephritis

14
mean
range

5.2
2.4—12.5

83.2
72.5—90.7

4.8
2.7—8.1

1.8
0—4.6

5.0
2.8—8.1

16.0*
7.8—38.7

1
Interstitial
nephritis

3

range 13.7—16.2 47.6—53.8 19.2—27.1 3.8—5.1 6.7—10.1 3.9—5.8

8
Urolithiasis

13
mean

range
14.2

10.0—18.6
53.4

53.4—59.0
5.6

4.1 —7.8
7.6

1.5—11.6
10.1

4.8—15.6
4.4*

2.9—5.9

* between the two means, p <  0.01

The ratio middle mol wt proteins: 
high mol wt globulins differed signifi
cantly in the two groups of patients.

The concentration of fraction X in 
relation to haemoglobin was higher in 
urinary tract haematuria than in glom
erular haematuria. These results have 
not yet been evaluated statistically.

In one case of MH due to abacterial 
interstitial nephritis, the urinary pro
tein pattern was similar to the urinary 
tract haematuria and in addition there 
was a marked tubular proteinuria 
(Fig. 4).

Results are summarized in Table II.

D is c u s s io n

MH is a frequent condition in child
hood. The pathological process result
ing in isolated haematuria often re
mains uncertain. The cause of the per
sistent or recurrent haematuria was 
unknown in about 40% of the cases 
of Mehls et al. [9] as well as in our 
patients.

The main diagnostic problem is 
whether the haematuria is of glomeru
lar origin, a benign recurrent haemat
uria [1, 4, 7, 8,] or a urinary tract 
bleeding caused by an undetected 
stone or some other process. The com
plete diagnostic procedure would in
clude intensive urological exploration 
(with retrograde pyelography, cysto
scopy, aortography) and/or renal bi
opsy, but we avoid these invasive 
methods in most of the cases.

An approach to differentiation is a 
morphological examination of the sed
iment [3, 12]. Glomerular haematuria 
gives rise to a wide range of morpho
logical alterations in the red cells with 
the presence of casts. In contrast, 
urinary tract bleeding is usually asso
ciated with undamaged red cells with 
a normal haemoglobin content, or 
with ghosts: red cells normal in shape 
but containing no haemoglobin.

Another possibility for differential 
diagnosis can be the analysis of uri
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nary proteins. Boesken [6] reported 
that postrenal haematuria is charac
terized by the presence of serum pro
teins, haemoglobin monomer, and an 
unidentified protein called protein X  
fraction. He suggested that the pres
ence of this protein indicated post- 
renal bleeding.

The present results partly confirm 
the findings of Boesken; in cases of 
urinary tract bleeding we have found 
the same characteristic urinary pro
tein pattern. On the other hand, glom
erular haematuria was characterized 
by selective glomerular proteinuria, 
but we found beside the haemoglobin 
monomer also the protein X  fraction 
in glomerular haematuria. The nature 
of this protein must be clarified; we 
assume that it is an artificial haemo
globin derivative.

In the present patients, the diag
nosis of haematuria was based on 
renal biopsy or on the detection of 
renal stones. A further study in un
selected patients is needed to establish 
the routine diagnostic value of the 
above findings.
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