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Erythrocyturia and proteinuria conversion in

post-streptococcal acute glomerulonephritis

I Ketut Suarta

ABSTRACT

Background Acute glomerulonephritis (AGN) is a sudden onset
of macroscopic hematuria and edema. The chronic post-strepto-
coccal acute glomerulonephritis (PSAGN) can be predicted if mi-
croscopic hematuria, proteinuria, and low serum complement C3
level are present for a period exceeding six months after initial onset
of illness. It is prudent to follow the course of PSAGN until proteinuria
normalizes and microhematuria disappears in urinalysis.

Objective To acquire the time of erythrocyturia and proteinuria
conversion in post-streptococcal acute glomerulonephritis (PSAGN)
among children.

Methods A retrospective cohort study on children with PSAGN
was conducted in the Pediatric Outpatient Clinic and Ward at
Sanglah Hospital, Denpasar, Bali from January 2001-December
2003. All subjects were recorded for clinical and laboratory signs,
including initial symptoms, history of previous streptococcal infec-
tions, blood pressure, complete blood count, serum albumin, ASTO
titer, complement C3 level, BUN, and serum creatinin. Erythrocyt-
uria and proteinuria follow-ups were done by recording urinalysis
findings for a six-month period after initial onset.

Results Thirty subjects 21 boys and 9 girls, mean age 8.7 (SD 2.5)
years] with PSAGN were enrolled in the study, 16 had hematuria with
edema. Twenty-one subjects had the history of upper respiratory tract
infections and 9 with skin infections. Mean systolic blood pressure was
141.3 (SD 21.8) mmHg, mean diastolic blood pressure was 90.8 (SD
16.3) mmHg, mean ASTO titer was 1103.3 (SD 686.1) IU/ml, and mean
complement C3 level was 42.2 (SD 15.5) mg/dl. Urinalysis monitoring
showed 2/30, 9/30, 12/30, 22/30, 27/30 subjects had conversion he-
maturia at the first, second, third, fourth, and fifth month, respectively.
Median duration of erythrocyturia conversion was 4.0 months (95% CI:
3.53-4.47). There were 11/30, 18/30, 21/30, 23/30, 25/30, 26/30 sub-
jects with proteinuria conversion at the first, second, third, fourth, fifth,
and sixth month, respectively. Median duration of proteinuria conver-
sion was 2.0 months (95% CI: 1.25-2.75).

Conclusion Three out of 30 children remained with persistent
hematuria and 4 of 30 remained with persistent proteinuria
[Pediatr Indones 2006;46:71-76].
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A
cute glomerulonephritis (AGN) is a

syndrome characterized by the abrupt

onset of macroscopic hematuria and

edema. The majority of AGN in-

stances appear to be post-infectious, and a num-

ber of bacterial and viral infections have been etio-

logically incriminated. The most commonly rec-

ognized is group A, â-hemolytic streptococcus in-

fections,1 therefore, the term used in this report is

post- streptococcal acute glomerulonephritis

(PSAGN).

Certain nephritogenic strains of streptococci

have been associated with PSAGN. The more com-

mon sporadic variety of PSAGN is the type 12 strep-

tococcal infection of the pharynx. Epidemics of the

disorder have been linked to several strains caus-

ing either throat or skin infections.2,3

PSAGN predominantly affects children be-

tween the ages of 2-10 years, with a slight pre-

dominance in males.2 Sardjito,4 in a multi-center

study, found that the incidence of PSAGN pre-

dominantly occurrs in males with a male to female
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month. The first urinalysis was done one month af-

ter the diagnosis was established (at first visit for fol-

low-up).

Erythrocyturia was considered positive if the

number of erythrocyte was >5/high power field in

centrifuged urine, using light microscope.7 Proteinuria

was considered positive if the amount of protein in

urine was >+1 or >30 mg/dl, using semi-quantita-

tive Combur-test dipstick.

Data were analyzed using SPSS 11.5 for Win-

dows.

Results

During the study period, there were 34 children

with PSAGN, 30 of them were enrolled, while 4

were excluded due to incomplete data. The mean

age was 8.7 (SD 2.5) years. Male to female ratio

was 2.3:1. The mean systolic blood pressure was

141.3 (SD 21.8) mmHg, while mean diastolic

blood pressure was 90.8 (SD 16.3) mmHg.

Characteristics of subjects are summarized on

Table 1.

Figure 1 shows that 2/30, 9/30, 12/30, 22/30,

27/30 subjects had erythrocyturia conversion at the

first, second, third, fourth, and fifth month, respec-

ratio of 1.3:1, and most commonly occurrs between

the ages of 6-8 years.

Typically, children with PSAGN present a sud-

den onset of painless gross hematuria and some

edema. Hypertension is a general feature of PSAGN

and may lead to hypertensive encephalopathy.  The

laboratory findings of PSAGN include increased

ASTO titer and decreased serum complement C3.

Urinalysis, in most cases, shows hematuria, pro-

teinuria, and abnormal sediment including erythro-

cyte cast.1-3 In adult, 15% to 30% of PSAGN

progresses to a chronic state while an estimation in

children is ranged approximately from 5-10%.1,5 The

development of chronic PSAGN can be predicted if

the microscopic hematuria, proteinuria, and low se-

rum complement C3 level are present for a period

exceeding six months after initial onset of illness. It

is prudent to follow-up PSAGN patients until pro-

teinuria normalizes and microhematuria has disap-

pears in urinalysis.6

The aim of this study is to acquire the time of

erythrocyturia and proteinuria conversion among

PSAGN children.

Methods

A cohort retrospective study on children with PSAGN

was conducted in the Pediatric Outpatient Clinic and

Ward, Sanglah Hospital, Denpasar, Bali, from Janu-

ary 2001-December 2003.  Data were collected from

medical records.

All subjects who fulfilled the PSAGN criteria

were recruited. The diagnosis of PSAGN was defined

by the presence of edema and hematuria, ASTO ti-

ter >200 IU/ml, C3 level <60 mg/dl, erythrocyturia

>5/high power field. Subjects were excluded from

the study if data were incomplete.

All patients who met the criteria were recorded

for clinical signs and laboratory findings, including

initial symptoms, history of previous streptococcal

infections, blood pressure, complete blood count, se-

rum albumin, ASTO titer, complement C3 serum,

BUN, and serum creatinin level. Follow-up for

erythrocyturia and proteinuria was done by recorded

urinalysis findings for a six-month period after ini-

tial onset of illness. Urinalysis examination for

erythrocyturia and proteinuria was performed every

Characteristics

Age (years)
Sex

Male
Female

Initial symptoms
Macroscopic hematuria
Edema
Hematuria + edema
History of upper respiratory tract
infection
History of skin infection

Blood pressure
Systolic   (mmHg)
Diastolic (mmHg)

Laboratory
White blood cell (k/μl)
Hemogolobin (g/dl)
Serum albumin (g/dl)
ASTO titer (IU/ml)
Complement C3 level (mg/dl)
BUN (mg/dl)
Serum creatinin (mg/dl)

Frequency

21
9

6
8

16

21
9

Mean (SD)

8.7 (2.5)

  141.3  (21.8)
  90.8  (16.3)

  11.5  (3.7)
  10.5  (1.2)
  3.1 (0.4)
  1103.3 (686.1)
  42.2  (15.5)
  31.9  (27.9)
  1.3 (1.4)

TABLE 1. CHARACTERISTICS OF SUBJECTS
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tively. Only 3 out of 30 children remained to have

persistent hematuria over a six-month period of fol-

low-up. Median duration of erythrocyturia conversion

was 4.0 months (95% CI: 3.53-4.47).

The proteinuria conversion was also pre-

sented in a Kaplan-Meier curve (Figure 2).  Fig-

ure 2 shows that 11/30, 18/30, 21/30, 23/30, 25/

30, 26/30 subjects had proteinuria conversion at

the first, second, third, fourth, fifth, and sixth

month, respectively. Only 4 out 30 children re-

mained to have persistent proteinuria over a six-

month period of follow-up. Median duration of

proteinuria conversion was 2.0 months (95% CI:

1.25-2.75).

Discussion

The true incidence of PSAGN is unknown. Due to

the large number of affected children with mild and

often unrecognized manifestations, it is undoubtedly

much higher than statistics would indicate.1 The

highest of incidence is reported in early school years,

and the disease is clinically uncommon in children

under 3 years of age and most commonly occurs

between 6-8 years of age. It is reported that the male

to female ratio of PSAGN is 2:1,8 while Sardjito4

reported 1.3:1, and Pardede et al9 reported 1.7:1. In

our study, the mean age of children with PSAGN

was 8.7±(SD 2.5) years and ratio of male to female

was 2.3:1.

Clinical presentations of PSAGN are widely

vary. Classic features present a history of upper res-

piratory tract infection approximately two weeks

prior to the onset of swelling. In PSAGN with pre-

vious skin infection, the interval between onset of

infection and onset of nephritis maybe difficult to

determine.10 Our study found 21 subjects with  his-

tory of upper respiratory tract infection and 9 sub-

jects with skin infection. However, we did not in-

vestigate the duration between infection and on-

set of PSAGN.

FIGURE 1.  KAPLAN-MEIER CURVE OF ERYTHROCYTURIA CONVERSION DURING A

SIX-MONTHS FOLLOW-UP OF PSAGN SUBJECTS
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Gross hematuria was present in 30-50% of hos-

pitalized patients, while hypertension was present in

the majority of hospitalized patients. The pathogen-

esis of hypertension is unknown, yet it is possibly

multifactorial and related only in part to volume ex-

pansion. The degree of hypertension is variable and

not proportional to the degree of edema.10  In our

study, the most common initial symptoms was gross

hematuria combined with edema, which occurred in

16 cases. Mean systolic and diastolic blood pressure

were 141.3 (SD 21.8) mmHg and 90.8 (SD 16.3)

mmHg, respectively.

Direct or indirect evidence of a preceding strep-

tococcal infection should be sought in all children

presenting with acute nephritis, regardless of history.

Negative culture may be seen if adequate antibiotic

treatment has been received, or if the interval be-

tween initial infection and onset of clinical nephri-

tis has been prolonged. If direct culture evidence of

streptococcal infection is lacking, serological tests

to demonstrate an immune response to streptococ-

cal antigen should be pursued. The serological test

may reveal raised antistreptolysin antibody O

(ASTO) titer, but its absence does not exclude the

diagnosis as many nephritogenic strains do not pro-

duce streptolysin. Elevation of ASTO titer will be

seen within 10-14 days following a streptococcal in-

fection in most patients, and will remain elevated

for several months.3,8,10 An important and very con-

sistent finding in PSAGN is a lower range of the third

complement (C3). Serum C3 levels will be below

normal at onset of symptoms in 80-90% of patients.

Low C3 levels with normal C4 levels (due to alter-

native pathway activation) are seen acutely, but

should have returned to normal limit within two

months.8,10,11 In this study, the culture from throat

swab or skin was not performed in all subjects. From

serological investigation, we found mean ASTO ti-

ter was >1000 IU/ml while serum C3 level was low.

Unfortunately, serum C3 level only checked once at

the admission, so we could not see the fluctuation

and time to return to normal limit.
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FIGURE 2. KAPLAN-MEIER CURVE OF PROTEINURIA CONVERSION DURING A SIX-
MONTH FOLLOW-UP OF PSAGN SUBJECTS
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In general, the acute phase of illness of PSAGN

with its most severe manifestations lasts for 2-3 weeks.

Urinary findings may take much longer to resolve.

While gross hematuria is likely to be clear by 3 weeks

from onset of illness, microscopic hematuria may per-

sist for up to 6 months, and often accompanied by

proteinuria for 6 months.10 Previous study by Ninik et

al12 showed persistent microhematuria was found in

8.9% and persistent proteinuria was in 1.7% of chil-

dren with PSAGN during an 11 years period of fol-

low-up. Sarkissian et al.5 reported that complete re-

mission was noted at follow-up in 78% children after

three months and in 97% children examined in one

year. White et al.13 in their study found hematuria was

present in 21% of the PSAGN patients in a 14 year

period of follow-up. Our study showed persistent

erythrocyturia in 10% and persistent proteinuria in

13% after a six month period of follow-up.

The frequency of follow-up examination for pa-

tients with PSAGN will depend on a great extent of

the individual patient and the severity of the disease.

Measurement of blood pressure and examination of

urine for erythrocyte and protein will be the best means

to evaluate recovery. After a 6-month period since

the initial symptoms appearance, if hematuria and

proteinuria have resolved, a yearly urinalysis and blood

pressure determination is sufficient.10

In several conditions, renal biopsy should be con-

sidered, i.e. renal function is severely impaired particu-

larly if etiology is uncertain; atypical presentation such

as anuria, nephrotic syndrome presentation; delayed

resolution with persistent hypertension, azotemia, and

gross hematuria after 3 weeks, persistently low C3 level

at 6 weeks, persistent proteinuria after 6 months, per-

sistent hematuria after 12 months.10

A controversy exists concerning the long-term

prognosis of PSAGN. While it is generally agreed that

the outcome is more favorable in children than in

adults, follow-up studies reported on the incidence of

impaired renal function that range from less than 1%

to as high as 20-30%. Overall, it can probably be said

with a reasonable degree of assurance that greater than

90% of children with PSAGN should be expected to

recover, without significant alteration in renal func-

tion. Of children with PSAGN, a small minority of

those hospitalized, 0.5-2.0% may have a rapid pro-

gression of their renal disease, with reaching end-stage

within weeks to months.5,10

The limitations in this study were the follow-up

period only six months; it would be more useful to

extend monitoring up to one year. The best means to

evaluate recovery were by measurement of blood pres-

sure, examination of urine for erythrocyte and pro-

tein, and monitoring serum complement C3 level. In

our study, we only did follow-up by looking at

erythrocyturia and proteinuria conversion.

In conclusion, only 3 out of 30 children with

PSAGN still had persistent hematuria and 4 out of

30 children still had persistent proteinuria, over a six-

month period of follow-up. These children need more

attention and longer follow-up period.
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