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ABSTRACT

Background: The functional reserve of the kidney being large, serum biochemical parameters do not show
abnormality until late. The need to recognize minimal damage in the kidneys is hence valuable. Urine sediment
examination is cost effective, time saving and is called “liquid renal biopsy”. The present study was aimed to evaluate
the role of urine sediment examination in predicting the severity of renal damage and compare the results with serum
biochemical parameters, 24 hour urine protein values and renal biopsy findings.

Methods: A total of 149 patients presenting with symptoms pertaining to renal disease were included in the study.
Clinical information and serum biochemical parameters were obtained. Urine examination was done and renal biopsy
performed in all the cases. 2 scoring systems were adopted to grade the urine sediment findings and renal biopsy
grading devised by A. Z. Gyory et al. was used to grade the renal injury. 24 hour urine protein was estimated by
Esbach’s method. Urine sediment scores, serum biochemical parameters, 24 hour urine protein values were compared
with the grades of renal injury on renal biopsies and statistical significance calculated.

Results: 32.8% of patients with renal disease were in the age group of 31-40 years. Nephrotic syndrome was the most
common clinical presentation (33.5%) followed by nephritic syndrome (21.4%). The most common histopathological
diagnosis was post infectious glomerulonephritis (n = 26) followed by acute interstitial nephritis (n = 17). 14 cases of
lupus nephritis were diagnosed all of which were confirmed by “full house” pattern of immunofluorescence. Both the
urine sediment scores had high specificity and positive predictive values in predicting the severity of renal injury. 24
hour urine protein had high positive predictive value in predicting the severity of renal injury. Serum biochemical
parameters were insignificant in predicting the severity of renal injury.

Conclusion: Urine sediment examination can be used as an effective diagnostic test for predicting the severity of
renal injury. The decision of further investigations and follow-up can be certainly decided by taking urine microscopy
findings and 24 hour urine protein values into consideration.
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INTRODUCTION

There is an epidemiological transition taking place in
India with a decline in communicable diseases and a
growing burden of chronic disease. According to the first
annual report published by the chronic kidney disease

registry of India, diabetes and hypertension were major
causes of chronic kidney disease in urban India with a
prevalence of 28.5% and 16.2% respectively.® In rural
India, although its prevalence is declining compared to
previous Yyears, chronic glomerulonephritis remains a
common cause of chronic kidney disease and accounts
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for 16.4%. The aim of present management strategies in
renal diseases mainly pertains to the arrest of progression
to end stage renal disease.

As serum biochemical parameters do not show
abnormality until late, renal diseases are seldom
diagnosed in the early stages.’® Tests which detect early
stages of renal disease are of hence immense importance.
Urine examination is called “liquid renal biopsy” as when
properly performed, it yields a lot of valuable information
regarding the functional status of the kidney.®'? Subtle
changes in the renal function can be indicated by a
properly conducted urine examination. Hence an extent
of damage to the kidney can be predicted. Urine
examination is cost effective and simple.’! Kidney is Figure 1b: Urine sediment: hyaline cast (Toluidine
prone to damage by several systemic diseases like blue; 100X).

diabetes, S. L. E. where serial monitoring is necessary for

detection of kidney damage. Renal biopsy is an invasive
procedure and is not patient acceptable repeatedly. In
such conditions, where repeated monitoring is necessary,
it can be done by urine sediment examination.

In this study, an attempt was made to evaluate the role of
urine sediment in predicting the severity of renal injury
prior to more invasive procedures in comparison with 24
hour urine protein values and serum biochemical
parameters taking histopathological findings as gold
standard.

METHODS

This is a prospective study in the department of Figure 1c: Urine sediment: coarse granular cast
pathology, at a tertiary care centre for a period of 2 years (Toluidine blue; 400X).

from June 2010 to July 2012. Patients with azotemia

and/or clinical features pertaining to renal disease
presenting to the clinician for the first time were included
in the study. Patients less than 10 years of age, terminally
ill, debilitated patients, patients with a previous biopsy
report and patients with contraindications to the biopsy
procedure were excluded from the study. A detailed
clinical history and serum biochemical parameters were
obtained. 25-30ml of urine was collected from each
patient. 10ml of urine was centrifuged for 5 minutes at
1500-2000rpm and sediment was taken on 2 slides. One

was stained with toluidine blue and the other left

unstained. (Figure 1a, b, c, d, e, f) The sediment findings Figure 1d: Urine sediment: red blood cell cast

were scored based on 2 separate scoring systems: (Toluidine blue; 400X).

Figure 1a: Urine sediment: squamous epithelial cells Figure le: Urine sediment: red blood cells in urine
(Toluidine blue; 100X). (Toluidine blue; 100X).
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Figure 1f: Urine sediment: pus cells in urine
(Unstained; 400X).

Mark et al. scoring system:’

Score 1: Granular casts - 0, renal tubular cells - O (per

HPF)
Score 2: Granular casts - 1-5, renal tubular cells - 0 (per
HPF)
or
Granular casts - 0, renal tubular cells - 1-5 (per
HPF)
Score 3: Granular casts - 1-5, renal tubular cells - 1-5 (per
HPF)
or
Granular casts - 6-10, renal tubular cells - O (per
HPF)
or
Granular casts - 0, renal tubular cells - 6-10 (per
HPF)

Lakhmir S. Chawla et al. scoring:*

Score 1 - No evidence of granular casts or epithelial cell
casts (Figure 2a).

Figure 2a: Urine sediment (Lakhmir S. Chawla et al.
score 1): 40-45 RBC/HPF and 3-4WBC/HPF; No
casts seen in the sediment: (Toluidine blue; 400X).

Score 2 - Rare granular casts/epithelial cell casts — at least
1 cast seen on entire  slide but less than 10% of low
power fields (Figure 2b).

Score 3 - Many granular casts or epithelial cell casts but
not seen on every low power field, seen on greater than
10% but less than 90% of low power fields (Figure 2c).

Figure 2b: Urine sediment (Lakhmir S. Chawla et al.
score 2): 1 granular cast seen in entire slide:
(Toluidine blue; 100X).
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Figure 2c: Urine sediment (Lakhmir S. Chawla et al.
score 3): Many granular casts seen in one low power
field: (Toluidine blue; 100X).

Score 4 - Sheets of muddy brown casts, granular casts or
epithelial cell casts seen on greater than 90% of low
power fields.

24 hour urine was collected for estimation of protein
levels and graded as:*

Mild: <1gm/24 hour urine
Moderate: 1-4gm/24 hour urine
Severe: >4gm/24 hour urine

Biochemical parameters obtained in all cases were:

Serum creatinine

Blood urea

Serum calcium

Serum phosphorus

Serum albumin

Random blood sugar levels were estimated to
exclude diabetes.

IR NS

Renal biopsy core for histopathological examination was
formalin fixed, paraffin embedded and H&E, PAS,
masson trichrome and silver methenamine stains were
done on all cores. Extent of renal injury was graded using
the grading system deviced by A. Z. Gyory et al.*

e Normal by Light microscopy (Grade 0).

e Minimal (Grade 1):
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Mesangium inapparent Sensitivity, specificity, positive & negative predictive
Tubules arranged back to back values of urine sediment cytology in predicting the
No interstitial widening severity of renal injury was calculated. Statistical
Occassional mononuclear cell seen significance was calculated by the chi-square test.

e Mild (Grade 2): RESULTS

Mesangium seen as thick pink threads A total of 149 patients were included in the study. There
Mild mterstltla_l widening _ was a slight male predominance with 33% of cases in the
No segmental inflammatory lesions age group of 30-40 years. Out of 149 cases, 50 cases
Focal mononuclear aggregates (33.55%) presented with nephrotic syndrome followed by

nephritic syndrome with 32 cases (21.47%). (Table 1).
e Moderate (Grade 3): (Figure 3a)
Table 1: Clinical presentation of patients with renal
Focal segmental inflammatory lesions disorders (n=149).
Minimal crescents
Patchy dense mononuclear collections
Interstitial fibrosis of less than half of cortex

Clinical presentation

Nephrotic syndrome 50 - 33.59%
Nephritic syndrome 32 21.47%
Nephrotic-nephritic syndrome 7 4.69%
Rapidly progressive renal failure 28 18.79%
Acute kidney injury/Acute renal failure 15 10.06%
Others 17 11.40%
Total 149

Urine sediment scoring by adopting Lakhmir S. chawla et
al. urine sediment score and Mark et al showed majority
of cases with grade 2 and grade 3 score: 103/149 (69.1)
and 131/149 (87.9%) respectively (Table 2).

Figure 3a: Grade 3 renal injury on renal biopsy (AZ
Gyory et al.): interstitial fibrosis and mesangial

expansion (Massons trichrome; 100X). Table 2: Scoring of urinary sediment by adopting

Lakhmir S. Chawla et al. and Mark et al. score in

o Severe (Grade 4): (Figure 3b) patients presenting with renal disease (n=149).

Florid segmental inflammatory lesions Number of
Florid crescents cases W_lth %
Interstitial fibrosis involving more than half of cortex renal diseases
Dense mononuclear cells with marked interstitial Lakhmir S.
widening Chawla et al.
score (n=149)
1 46 30.89%
2 61 40.93%
3 42 28.18%
4 0 0%
Total 149
Mark et al.
score (n=149)
1 18 12.08%
2 70 46.97%
3 61 40.93%
Total 149
Figure 3b: Grade 4 renal injury on renal biopsy (AZ
Gyory etal): interstitium showing dense mononuclear Out of 149 cases, thirteen cases (9.55%) had inadequate
cells with interstitial widening (H&E; 400X). biopsies and hence were excluded from analysis. In all
. o 136 cases  which had adequate biopsies,
Core for immunofluorescence was snap frozen in liquid immunofluorescence was performed for confirmation of
nitrogen immediately and tested for 19G, IgM, 1gA, C3c, the diagnosis. In the present study, the commonest

anti Gbm antibodies.
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diagnosis on renal biopsy was post infectious
glomerulonephritis (Figure 4) with 26 cases (19.11%)
followed by acute tubulo-interstitial nephritis with 17
cases (12.5%). Other cases were minimal change disease
(10 cases, Figure 7 mesangioproliferative
glomerulonephritis (14 cases, Figure 5) and diabetic
nodular glomerulosclerosis (3 cases, Figure 8 a, b). In 5
cases the histology on renal biopsy was unremarkable
who presented clinically as nephrotic syndrome.

Figure 8a: Diabetic nodular glomerulosclerosis
showing acellular eosinophilic nodules within the
mesangium (H&E; 400X).

Figure 4: Post infectious glomerulonephritis showing

hypercellular glomerulus with neutrophilic ) ) ) )
infiltration (H&E; 400X). Figure 8b: Diabetic nodular glomerulosclerosis

showing PAS positive acellular nodules (PAS; 400X).

Out of 14 cases of lupus nephritis, the pattern of lupus
nephritis on renal biopsy based on WHO was : 4 cases
were classified as class I, 2 cases as class I, 2 cases as
class Ill, 4 cases as class IV and 2 cases as class V
(Figure 6 a, b). All the cases of lupus nephritis showed
full house pattern of positivity on immunofluorescence
(Table 3).

Figure 5: Mesangioproliferative glomerulonephritis
showing lobular accentuation of the glomerular tuft
(H&E; 400X).

Figure 6a: Class V lupus nephritis showing thickening
of the basement membrane (PAS; 100X).

Figure 7: Minimal change disease showing normal Figure 6b: Class V Lupus nephritis showing diffuse
glomeruli (PAS; 40X). thickening of the basement membrane (PAS; 400X).
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serum albumin with grades of renal injury also showed
that less than 50% of cases had values <8mg/dl, >5mg/dl
and <2 gm/dl respectively (Table 7).

Table 3: Histopathological variants in various renal
disorders on renal biopsies (n=136).

No. of

Histopathological diagnosis _cases “ Table 4: Comparison of grades of renal injury on
Post infectious glomerulonephritis 26 19.17% renal biopsies with both urine sediment scores
Acute interstitial nephritis 17 12.5% (n=136).
Focal segmental glomerulosclerosis 14 10.29% -
Lupus nephritis 14 10.29% Urine sediment Normal, minimal ~ Moderate and
Mesangioproliferative , score and mild injury  severe injury
glomerulonephritis 14 10.29% _~________onrenalbiopsy _on renal biopsy
Membranous glomerulonephritis 13 9.55% Lelduriily &, _ _
Minimal change disease 10 7.35% g(;?zwa etal. (n=75) (n=61)
IgA nephropathy 9 6.61% 1 31 8
Normal histology 5 3.67% 5 30 24
Crescentic glomerulonephritis 3 2.20% 3 14 29
Diabetic kidney disease 3 2.20% Total 75 61
Benign nephrosclerosis 2 1.47% Mark et al
Cortical necrosis 2 1.47% urine sedirﬁent (n=78) (n=58)
Chronic glomerulonephritis 2 1.47% score
Chronic interstitial nephritis 2 1.47% 1 17 2

In the present study, majority of the cases showed grade 2 ?I'otal ;g gg

and grade 3 renal injury on renal biopsy. 3/26 cases of
Post infectious glomerulonephritis, 2/14 cases of focal
segmental glomerulosclerosis, 2/14 cases of lupus
nephritis, 1/3 cases of crescentic glomerulonephritis and
1/2 cases of chronic interstitial nephritis presented with
grade 4 injury. When renal biopsy grades were compared
with Lakhmir S. Chawla et al. urinary sediment score, out
of 61 patients presenting with moderate (grade 3) and

Table 5: Comparison of 24 hour urine protein values
with grades of renal injury on renal biopsy (n=122).

24 hour

urine
protein

Normal, minimal and Moderate and
mild injury on renal
biopsy (n=67)

severe injury on

renal biopsy (n=55)

severe renal injury (grade 4) on renal biopsy, 53 Mild - L2
(86.88%) patients had a urine sediment score of 2 (24 Moderate 19 23
cases) and 3 (29 cases). When compared with Mark et al. Severe 34 19
urinary sediment score, out of 58 patients presenting with Total 67 95

moderate and severe renal injury on renal biopsy, 56
(96.55%) patients had urine sediment score of 2 (23
cases) and 3 (33cases) (Table 4).

When 24 hour urine protein values were compared with
severity of renal injury on renal biopsies, out of 55

patients presenting with moderate and severe grades of Chronic interstitial nephritis ~ 11.55mg/dl  65mg/dl
renal injury, 42 cases had moderate and severe 24 hour Crescentic GN 9.96mg/dI 189mg/dI
urine protein values. 24 hour urine protein estimation was Diabetic kidney disease 9.4mg/dl 123mg/dI
not possible in 15 cases (Table 5). The mean serum Chronic glomerulonephritis ~ 8.1mg/dl 126.6mg/d|
creatinine levels were higher for chronic interstitial ATIN 6.847mg/dl  121mg/dl
nephritis  (11.5mg/dl), crescentic glomerulonephritis
(9.96mg/dl), diabetic kidney disease (9.4mg/dl), and EA.“ephmpathy : 6.26mg/dl _108mg/di
. . enign nephrosclerosis 4.8mg/dI 90mg/dl
chronic  glomerulonephritis  (8.1mg/dl) (Table 6). - -
Biochemical parameters were compared with grades of Cortical necrosis 4. 8mg/d| 82mg/d!
renal injury on biopsy: Serum creatinine levels when PIGN _ 4.134mg/dl _ 86mg/dI
compared with grades of renal injury on biopsy, showed Lupus nephritis 2.128mg/dl _46mg/dl
that 20 cases (31.7%) out of 63 cases presenting with FSGS 1.95mg/dl 53mgy/dl
moderate and severe grades of renal injury had serum MPGN 1.714mg/dl  38mg/dl
creatinine values greater than 5mg/dl. 38 cases out of 59 Normal histology 1.44mg/dl  38.8mg/dI
cases presenting with moderate and severe grades of renal Minimal change 1.44mg/dl  33mg/dI
injury had blood urea values greater than 50mg/dl. Membranous GN 1.1mg/dI 31mg/dI

Comparison of serum calcium, serum phosphorus and

Table 6: Mean serum creatinine and blood urea
values in various renal diseases (n=136).

‘ Renal diseases

Serum
creatinine

Blood urea ‘
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Table 7: Comparison of biochemical parameters with
grades of renal injury on renal biopsy (n=136).

Serum
biochemical Number of cases
parameters _
Normal, Moderate
minimal & and severe
mild injury  injury
Serum creatinine
<5mg/dl 51 43
>5mg/dl 22 20
Total 73 63
Blood urea
<50mg/dl 49 21
>50mg/dl 28 38
77 59
Serum calcium
>8mg/dl 50 33
<8mg/dl 27 26
Total 77 59
S.Phosphorus
<5mg/dl 66 53
>5mg/dI 5 12
Total 71 65
Serum albumin
>2gm/dl 53 48
<2gm/dl 20 15
Total 73 63

The specificity and positive predictive value of Lakhmir
S. Chawla et al. and Mark et al. urine sediment scores in
assessing the extent of renal damage were 79.5%, 86.88%
and 89.4%, 96.55% respectively. The P value was
statistically significant for Lakhmir S. Chawla et al. urine

sediment score (P value = 0.00082) and Mark et al. urine
sediment score (P value = 0.0038).

The positive predictive value of 24 hour urine protein
value in estimating the severity of renal damage was
76.36%. Biochemical parameters had low sensitivities,
specificities, positive and negative predictive values
(Table 8).

DISCUSSION

India is experiencing a rapid health transition with large
and rising burdens of chronic diseases, which are
estimated to account for 53% of all deaths and 44% of
disability adjusted life years lost.” Some data are available
on the pattern of end stage renal disease in India.
Glomerulonephritis and interstitial nephritis  were
reported to be the predominant causes previously;
however recent data highlight the emergence of diabetic
nephropathy as the major cause of end stage renal disease
in India. Although its prevalence is declining compared
to previous years, chronic glomerulonephritis remains the
second common cause of chronic kidney disease. To
tackle the problem of limited access to renal replacement
therapy, an important method would be to try and reduce
the incidence of end stage renal disease and the need of
renal replacement therapy by preventive measures, which
can be primary, secondary and tertiary.” Medical renal
diseases always present late as the functional reserve of
the Kidney is large, thus making them difficult to manage.
The need for detecting renal damage when it is minimal
is hence valuable. Urine examination serves as a simple
test for the assessment of extent of renal damage. There
are only a few studies which emphasize the need for a
properly conducted urine examination prior to more
expensive and laborious investigations.

Table 8: Statistical significance of various tests predicting the severity of renal injury (n=136).

Positive Negative
Sensitivity specificity predictive predictive P value

value value
L. S. Chawla et al. urine sediment score  54.63% 79.58% 86.88% 41.33% 0.00082
Mark et al. urine sediment score 52.33% 89.47% 96.55% 25% 0.0038
24 hour urine protein 49.52% 51.85% 76.36% 20.8% 0.170
Serum creatinine 47.26% 54.25% 31.74% 30.13% 0.846
Blood urea 58.46% 69.5% 64.4% 64% 0.16
S. calcium 49.05% 60.2% 44.06% 64.93% 0.285
S. phosphorus 71.4% 55.65% 16.39% 63.1% 0.056
S. albumin 47.42% 56.2% 23.8% 73.9% 0.718

In the present study, 149 cases presenting with renal
disease were investigated systematically starting with
analysis of clinically relevant data, estimation of serum
biochemical parameters, urine examination and a renal

biopsy. The role of urine microscopy, 24 hour urine
protein values and serum biochemical parameters in the
prediction of severity of renal injury was assessed taking
histopathology as gold standard.
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In the present study, the mean age at presentation was
36.2 years with 61% of cases presenting above the age of
31 years and less than 39% presenting below 30 years of
age. There was a male predominance with a male to
female ratio of 1.36:1. The commonest clinical
presentation was nephrotic syndrome with 33.55% cases,
21.47% cases presented with nephritic syndrome, 18.79%
cases presented with rapidly progressive renal failure,
10.06% presented with acute kidney injury, 4.69% cases
presented with nephrotic-nephritic syndrome and 11.40%
cases presented with various other manifestations. In the
study by U. Das et al.* the male: female ratio was 1.4:1.
The most common indications of renal biopsy in their
study were nephrotic syndrome (49%), followed by
chronic renal failure (13.6%) and rapidly progressive
renal failure (12%).

In the present study, the commonest diagnosis was that of
Post infectious glomerulonephritis (19.11%) followed by
acute tubulo interstitial nephritis (12.5%).In five cases the
histology was normal on renal biopsy out of them two
presented with nephrotic syndrome, one case was on
therapy for systemic lupus nephritis and two cases
presented with chronic renal failure. The mean age of
presentation of post infectious glomerulonephritis was
32.4 years and that of acute tubule-interstitial nephritis
was 39.6 years. In the study by U. Das et al.,* primary
glomerulonephritis (PGN) comprised 69.1% of the total
patients. Among the primary glomerulonephritis cases,
the most common one was minimal change disease
(21.8%), followed by focal segmental glomerulosclerosis
(15.3%). In the study by Muhammed Mubarak et al.®
61.9% were males and 38.1% females, with male-to-
female ratio of 1.6:1. The histopathological lesions seen
on renal biopsies comprised of focal segmental
glomerulosclerosis  (FSGS) (38.5%), followed by
minimal change disease (MCD) (23.2%). In the study by
A. S. Gyory et al.,' the commonest diagnosis was 1gA
nephropathy.

In the present study, observed urine sediment findings
were graded by 2 scoring systems: Lakhmir S. Chawla et
al.* scoring system and Mark et al.” scoring system. Of the
149 cases, 69.11% cases presented with score 2 and 3 on
Lakhmir S. Chawla et al. scoring system and 87.9% cases
presented with score 2 and 3 on Mark et al. scoring
system. When urine sediment findings in various renal
disorders were observed, minimal change disease cases
had no casts or if present, only occasional hyaline casts
were seen in the sediment. Focal segmental
glomerulosclerosis and mesangioproliferative
glomerulonephritis cases invariably had microscopic
hematuria as well as few RBC casts in the sediment. RBC
and WBC casts were commonly noted in Post infectious
glomerulonephritis.

In the present study, renal injury was graded on renal
biopsies adopting the grading devised by A. S. Gyory et
al.' When Lakhmir S. Chawla et al. urine sediment score
was compared with grades of renal injury on biopsy, out

of 61 patients with moderate and severe grades of renal
injury on biopsy, 53 (86.88%) cases had a urine sediment
score of 2 & 3. The test had a specificity of 79.58% and a
positive predictive value of 86.88% in predicting the
severity of renal injury. The P value obtained was also
statistically significant with a p value of 0.00082.
Comparison of Mark et al. urine sediment scoring system
with grades of renal injury on biopsy showed that out of
58 patients with moderate and severe injury on biopsy, 56
cases (96.55%) had a urine sediment score of 2 & 3. This
test had a specificity of 89.47% and a positive predictive
value of 96.55% in predicting the severity of renal injury.
The P value obtained was statistically significant with a
value of 0.0038. Hence both the urinary sediment scoring
system was significant in predicting the extent of renal
injury and can be used as a screening test.

In the study by Mark A. Perazella et al.,” the sensitivity
and specificity of urine microscopy in predicting the
severity of renal damage were 76% and 86%
respectively. The urinary scoring system was
significantly associated with increased risk of worsening
acute kidney injury. In the study by Fogazzi GB et al.,®
the sensitivity and specificity of urine microscopy in
predicting histological alterations were 80.8% and 79.2%
respectively.

In the literature, 24 hour urine protein estimation though
time taking is considered as the gold standard in
quantitation of proteinuria.” When 24 hour urine protein
values were compared with severity of renal injury on
biopsy, out of 55 cases presenting with moderate and
severe renal injury, 42 (76.36%) patients had moderate
and severe 24 hour proteinuria. 24 hour urine protein had
a positive predictive value of 76.36% in predicting the
severity of renal injury on histology. In the study by Y
Kawasaki et al.,” 79.26% of patients who had higher
chances of progression to renal failure had higher 24
hours urine protein values. When serum creatinine was
compared with grade of renal injury on biopsy, out of 63
cases presenting with moderate and severe renal injury,
only 20 (31.77%) cases had serum creatinine values
greater than 5mg/dl. When blood urea levels were
compared with grade of renal injury on biopsy, out of 59
cases presenting with moderate and severe renal injury,
38 (64.40%) cases had blood urea values of greater than
50mg/dl. Similar results were obtained with the other
serum biochemical parameters. In the study by Bagshaw
et al.,? it was observed that the scientific basis for the use
of biochemistry indices in patients with severe renal
failure is weak and the results are variable and
inconsistent  when  biochemical parameters were
correlated with severity of the disease.

In view of the results obtained in the present study, both
the urine sediment scoring systems adopted in our study
had a significant role in predicting the severity of renal
injury. 24 hour urine protein value has a high predictive
value in assessing the severity of renal damage. Serum
biochemical parameters were insignificant in predicting
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the severity of renal injury in early stages of the renal
diseases.

CONCLUSION

Urine sediment scoring was highly significant in
predicting the extent of renal injury which is a simple
bedside cost effective investigation. 24 hours urine
protein values were also predictive of the severity of
renal injury. When biochemical parameters were
compared with the severity of renal injury on
histopathology, in majority of the cases the values were
normal or mildly deranged indicating that biochemical
parameters do not reflect the severity of renal damage.
The decision of further investigations and follow-up can
be certainly decided by taking urine microscopy findings
and 24 hours urine protein values into consideration.
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