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Implication for health policy/practice/research/medical education:
Heat treatment and proteolytic digestion of  formalin fixed and paraffin embedded renal tissue sections are 
valuable salvage techniques for immunoflourescence study, if  frozen tissue is not available. These methods 
can be utilized in the laboratories which lack the facilities for procurement of  fresh frozen renal biopsies. 
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ABSTRACT
Background: The technique of  direct immunoflourescence (IF) is essential in the 
accurate diagnosis of  renal glomerular diseases. The optimal results are obtained 
when the procedure is done on fresh frozen tissue (IF-F). However, techniques 
are available for IF study on formalin fixed and paraffin embedded (FFPE) renal 
biopsy specimens with variable reported success rates. 
Objectives: We evaluated three such techniques on FFPE tissue and compared the 
results with those obtained by IF-F from the same patients. 
Materials and Methods: Heat treatment with Tris buffer and citrate buffer, and pronase 
treatment of  the FFPE material was carried out. Direct IF was done for renal panel 
immunoglobulins and complement components on all biopsies and the results were 
compared with the historical IF-F study. 
Results: When compared to the IF-F, the immunoflourescence staining on the par-
affin sections was less sensitive and less intense in all immune complex-mediated 
renal diseases, but the diagnostic findings were detected in majority of  the cases. 
Conclusions: In conclusion, it is possible to establish the diagnosis in most cases of  
immune complex-mediated glomerular diseases with IF on paraffin embedded 
tissue specimens.   

*Corresponding author: Dr. Muhammed Mubarak, Histopathology Department, Sindh Institute of  Urology and Transplantation, 
Karachi-74200, Pakistan. Telephone: 009221 99215752, Fax: 009221 32726165, Email: drmubaraksiut@yahoo.com  

1. Background
mmunoflourescence (IF) is an essential mo-
dality in the investigation of  medical renal dis-
eases, particularly the glomerular diseases, by 

renal biopsy (1-3). IF on the fresh frozen tissue 

I
(IF-F) is the gold standard method for the dem-
onstration of  immunoglobulins and complement 
components in the renal biopsy material (4). The 
major limitation of  the currently used IF-F meth-
od is the requirement for the fresh frozen tissue; 
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which may not be available in all cases. Some-
times, the frozen tissue may not contain the glom-
eruli which are essential for the IF study of  renal 
biopsies. Hence, various methods to detect the 
immune reactants on formalin fixed and paraffin 
embedded (FFPE) tissue sections have been tried 
(5-10). However, no reliable and consistent results 
have been obtained yet, with any single method. 
The major problem with formaldehyde fixation 
and paraffin embedding is that tissue antigens 
are denatured and effective antigen analysis using 
IF becomes difficult. For this purpose, various 
antigen retrieval methods have been developed. 
There are three methods of  retrieving antigens 
from FFPE tissue sections in use (4, 11-17). 

2. Objectives
 In this study, we used both the heat-induced 
antigen retrieval (HIAT) method utilizing differ-
ent retrieval buffers and the enzymatic method 
without heat treatment to recover the antigens in 
FFPE tissue sections of  renal biopsies and per-
form direct IF using the standard renal panel of  
immunoglobulins and complement components 
and compare the results of  these methods to the 
conventional IF-F.

3. Materials and Methods
3.1. Materials
 A total of  40 FFPE blocks of  renal biopsies 
received and reported in the histopathology de-
partment of  Sindh Institute of  Urology and 
Transplantation (SIUT) were studied. The biop-
sies were selected from the cases showing strong 
positive results on routine IF-F done during the 
diagnostic work-up of  biopsies in our depart-
ment. At our centre, two cores of  renal biopsies 
are routinely obtained for complete pathologic 
evaluation. One core is received in 10% buffered 
formalin for light microscopy (LM) and the other 
is divided into two pieces under the dissection 
microscope; one piece is put in optimal cutting 
temperature (OCT) compound for IF-F and the 

other is fixed in glutaraldehyde for electron mi-
croscopy (EM). The retrieved blocks were cut at 
a thickness of  4-5 um as in our previous study 
and processed for IF using three different anti-
gen retrieval techniques (1).  The sections were 
taken on poly L-lysine coated glass slides. IF  
staining was performed using one-step or direct 
method. FFPE renal biopsy sections were treated 
with  three different antigen retrieval methods.

3. 2. Methods
1. Heat-induced antigen retrieval using Tris buf-
fer (TBS):
 2.5 L of  distilled water (DW) was heated to 
boil in a 5L stainless steel pressure cooker with 
operating pressure of  15 psi. Sections were depa-
raffinized in xylene and brought to alcohol. Slides 
were placed in coplin jar filled with TBS. Coplin 
jar lid was tightly sealed. Coplin jar was lowered 
into the boiling DW, allowed the top to rotate 
for 7 minutes. The stove was turned off  and the 
pressure cooker allowed cooling down slowly. Af-
ter 25 minutes, the lid was opened, and the TBS 
was discarded. Slides were washed in slowly run-
ning tap water for 2 minutes.
2. Heat-induced antigen retrieval using Citrate 
buffer:
 The method was similar as pressure cooker 
antigen retrieval using TBS except that the TBS 
buffer was replaced by Citrate buffer.
3. Pronase method:
 FFPE tissue sections were cut as described 
above, deparaffinized in xylene and brought to 
alcohol. Slides were marked with their appropri-
ate numbers and circled the sections on slide with 
Dako pen. Ready to use pronase was applied on 
the tissue sections for digestion. Slides were kept 
at 37ºC for 1 hour.
Direct IF technique (1):
 After retrieval of  antigenic sites, slides were 
kept in phosphate buffered saline (PBS). Sections 
were placed on wet tray.
 Excess PBS was drained and wiped off  around 
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Diseases Number Percentage
LN 15 37.5
MGN 11 27.5
IgMN 10 25
MPGN 2 5
IgAN 2 5
Total 40 100

LN; lupus nephritis, IgAN; IgA nephropathy, IgMN; IgM nephropathy, MGN; membranous GN, MPGN; membranopro-
liferative GN.

Table I. A   breakdown of the final diagnoses of 40 cases of renal glomerular diseases included in the study. 

sections. Sections were then incubated with opti-
mally diluted primary flourescein isothyocyanate 
(FITC)-conjugated antibodies (Dako, Glostrup, 
Denmark), 1:40 for polyclonal rabbit anti-human 
IgG and 1:20 for IgA, IgM, C3 and C1q for 45 
minutes at room temperature.
 Slides were washed in PBS twice for 10 minutes 
and mounted with fluorescent mounting medium.
 This procedure was carried out in darkness to 
avoid quenching of  the fluorescent signal. The 
slides were examined under epifluorescence mi-
croscope in the dark and read as diffuse or focal, 
granular or linear positivity on an intensity scale 
of  0-3+ (where 0;absent, 1+; mild, 2+; moderate, 
3+; strong) and distribution described as mesan-
gial and membranous, as described in previous 
studies (1, 18-20). 

3.3. Statistical analysis
 The collected data was entered into SPSS ver-
sion 10.0 for analysis (SPSS, Chicago, IL, USA). 
Mean ±SD was used for continuous variables 
such as age. Numbers (percentages) were used 
for categorical variables such as positivity and 
intensity of  immunoglobulins and complement 
components.

4. Results
4.1. Demographics
 A total of  40 cases of  immune complex-me-
diated GN were included from July 2010 till De-

cember 2010. Of  these, 17 were males (42.5%) 
and 23 females (57.5%) with a male to female 
ratio of  1:1.35.  The study included both ado-
lescents and adult patients and the mean age was 
29.70±10.68 years (range: 12-60 years). A break-
down of  the final diagnoses of  these cases is 
shown in table I. As is obvious from this table, 
this disease distribution does not represent a par-
ticular pattern of  renal diseases, as the cases were 
purposively selected on the basis of  strong posi-
tive results on IF-F during their routine work-up.

4.2. Overall IF results
4.2.1. IF-F method

 Overall results of  immunoreactants’ positivity 
and intensity are given in Table II. IgG was posi-
tive in 27 (67.5%) cases and negative in 13 (32.5%). 
Out of  27 positive cases, 12 (44.4%) cases showed 
2+ intensity and 15 (55.5%), 3+ intensity (Figure 
1). IgA was positive in 20 (50%) cases and negative 
in 20 (50%). Out of  20 positive cases, one case 
(5%) showed 1+ intensity, 13 (65%), 2+ intensity 
and 6 (30%), 3+ intensity. IgM was positive in 32 
cases (80%) and negative in 8 (20%). Out of  32 
positive cases, 4 (12.5%) cases showed 1+ inten-
sity, 6 (18.7%), 2+ intensity and 22 (68.7%), 3+ 
intensity. C3 was positive in 31 (77.5%) cases and 
negative in 9(22.5%). Out of  31 positive cases, 3 
(9.7%) cases showed 1+ intensity, 24 (77.4%), 2+ 
intensity, and 4 (12.9%) 3+ intensity. C1q was posi-
tive in 22 (55%) cases and negative in 18 (45%). 
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Out of  22 positive cases, 7 (31.8%) cases showed 
1+ intensity, and 10 (45.4%), 2+ intensity, and 5 
(22.7%), 3+ intensity (Table II).   
4.2.2. Tris buffer based HIAT method      

 IgG was positive in 26 (65%) cases and nega-
tive in 14 (35%) cases. Out of  26 positive cases, 
9 (34.6%) cases showed 1+ intensity, 16 (61.5%), 
2+ intensity, and 1 (3.8%) case, 3+ intensity. IgA 
was positive in 19 (47.5%) cases and negative 
in 21 (52.5%) cases. Out of  19 positive cases, 6 
(31.5%) cases showed 1+ intensity, 12 (63.1%), 
2+ intensity, and 1 (5.2%) case, 3+ intensity. IgM 
was positive in 32 (80%) cases and negative in 8 
(20%) cases. Out of  32 positive cases, 4 (12.5%) 
cases showed 1+ intensity, and 28 (87.5%), 2+ 
intensity. C3 was positive in 31 (77.5%) cases and 
negative in 9 (22.5%) cases. Out of  31 positive 
cases, 14 (45.1%) cases showed 1+ intensity, and 
17 (54.8%), 2+ intensity. C1q was positive in 11 
(27.5%) cases and negative in 29 (72.5%) cases.  
All cases showed 1+ positivity.      

4.2.3. Citrate buffer based HIAT method

 IgG was positive in 18 (45%) cases and nega-
tive in 22 (55%) cases. Among the positive cas-
es, 13 (72.2%) cases showed 1+ intensity, and 
5 (27.8%), 2+ intensity. IgA was positive in 18 
(45%) cases and negative in 22 (55%) cases. Out 
of  the positive cases, 16 (88.8%) cases showed 1+ 
intensity, and 2 (11.2%), showed 2+ intensity. IgM 
was positive in 32 (80%) cases and negative in 8 
(20%) of  cases. All cases showed 1+ intensity. C3 
was positive in 19 (47.5%) cases and negative in 
21 (52.5%) cases. All cases showed 1+ intensity. 
C1q was positive in 10 (25%) cases and negative 
in 30 (75%) cases. All cases showed 1+ intensity.
4.2.4. Pronase enzyme method

 IgG was positive in 15 (37.5%) cases and 
negative in 25 (62.5%) cases. All the positive cas-
es showed 1+ intensity. IgA was positive in 17 
(42.5%) cases and negative in 23 (57.5%) cases. 
All the positive cases showed 1+ intensity. IgM 
was positive in 30 (75%) cases and negative in 

Overall Positive Results with Intensity
Total3+2+1+MethodImmunoreactants

(67.5%) 27
(65%) 26
(45%) 18
(37.5%) 15

15
1
-
-

12
16
5
-

-
9
13
15

IF-F
TBS-HIAT
Citrate-HIAT
Pronase

IgG

(50%) 20
(47.5%) 19
(45%) 18
(42.5%) 17

6
1
-
-

13
12
2
-

1
6
16
17

IF-F
TBS-HIAT
Citrate-HIAT
Pronase

IgA

(80%) 32
(80%) 32
(80%) 32
(75%) 30

22
-
-
-

6
28
-
-

4
4
32
30

IF-F
TBS-HIAT
Citrate-HIAT
Pronase

IgM

(77.5%) 31
(77.5%) 31
(47.5%) 19
(45%) 18

 4
-
-
-

24
17
-
-

3
14
19
18

IF-F
TBS-HIAT
Citrate-HIAT
Pronase

C3

(55%) 22
(27.5%) 11
(25%) 10
(25%) 10

5
-
-
-

10
-
-
-

7
11
10
10

IF-F
TBS-HIAT
Citrate-HIAT
Pronase

C1q

IF-F; immunoflourescence on frozen tissue, TBS-HIAT; Heat-induced antigen retrieval using tris buffer 

Table II. Overall   positivity and intensity of renal panel immunoreactants according to different methods of immunoflourescence. 
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10 (25%) cases. All the positive cases showed 1+ 
intensity.C3 was positive in 18 (45%) cases and 
negative in 22 (55%) cases. All cases showed 1+ 
intensity. C1q was positive in 10 (25%) cases and 
negative in 30 (75%) cases. All cases showed 1+ 
intensity.
4.2.5. IF results according to disease categories

 The results of  IF-P with the three different 
antigen retrieval techniques are briefly described 
below according to specific disease categories. 
Only the results of  main immunoreactants  are 
given and these are shown for IF-F in Table III. 

4.3. IgA nephropathy (IgAN) (n=2)
4.3.1. IF-F method   

 Both cases of  IgAN were positive for IgA and 
C3. The intensity of  IgA positivity was 2+ and 
3+ in one case each. The intensity of  C3 positiv-
ity was 1+ and 2+ in one case each.   
4.3.2. Tris buffer based HIAT method                

 The results of  IF for IgA and C3 by this 

method showed similar results as with the IF-F 
method.
4.3.3. Citrate buffer based HIAT method

 Both cases of  IgAN were positive for IgA and 
C3 with intensity of  1+ each in each case. 4.3.4. 
4.3.4.Pronase enzyme method

 Pronase technique showed same results as by 
the citrate buffer based technique.

4.4. IgM nephropathy (IgMN) (n=10)
4.4.1. IF-F method

 All cases of  IgMN exhibited diffuse granular 
mesangial positivity (3+ in eight cases and 2+ in 
two cases) of  IgM. C3 was also positive in all the 
cases with 2+ (four cases) and 1+ (six cases) posi-
tivity. 
4.4.2. Tris buffer based HIAT method                                                                                                                       
 All cases exhibited diffuse granular mesangial posi-
tivity of  IgM (2+ in each case) and C3 (1+) was seen.                 
4.4.3. Citrate buffer based HIAT method

 All cases exhibited diffuse granular mesangial 

                     Diseases
TotalLNMPGNMGNIgMNIgANIntensityImmunoreactants

-
12
15

-
7
8

-
-
1

-
5
6

-
-
-

-
-
-

1+
2+
3+

IgG

1
13
6

-
9
5

1
1
-

-
-
-

-
2
-

-
1
1

1+
2+
3+

IgA

4
6
22

1
2
12

-
1
1

2
-
1

-
2
8

1
1
-

1+
2+
3+

IgM

3
24
4

-
12
3

-
2
-

2
3
1

-
6
-

1
1
-

1+
2+
3+

C3

7
10
5

1
9
5

1
1
-

1
-
-

2
-
-

2
-
-

1+
2+
3+

C1q

LN; lupus nephritis, IgAN; IgA nephropathy, IgMN; IgM nephropathy, MGN; membranous GN, MPGN; membranopro-
liferative GN.

Table III. The positivity   and intensity of renal panel immunoreactants on snap-frozen immunoflourescence  in different 
glomerular diseases.
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positivity (1+ in each case) of  IgM in all cases 
and C3 (trace to 1+) in 7 cases.
4.4.4. Pronase enzyme method

 Pronase technique showed same results as by 
the citrate buffer based method.

4.5. Membranous GN (MGN) (n=11)
4.5.1. IF-F method

 All cases of  MGN showed diffuse granular 
membranous positivity of  IgG (2+ to 3+ in each 
case) (Figure 2).

Figure2. Global, granular, membranous positivity of  IgG 
(3+ positivity) on snap-frozen sections in a case of  mem-

branous GN   (IF, ×400)

4.5.2. Tris buffer based HIAT method

 IgG was negative in 1 case, while 4 cases 
showed 1+ intensity, 6 showed 2+ intensity 
(Figures 3 and 4). C3 was negative in 3 cases, 
while 3 cases showed 1+ intensity, and 5 cases 
2+ intensity.  All cases showed negativity for 
C1q.
4.5.3. Citrate buffer based HIAT method

 IgG was negative in 5 cases, while 4 cases 
showed 1+ intensity, 2 cases showed 2+ intensity. 
C3 was negative in 4 cases, while 7 cases showed 
1+ intensity. 
4.5.4. Pronase enzyme method

 IgG was negative in 6 cases, while 5 cases 
showed 1+ intensity. C3 was negative in 5 cases, 
while 6 cases showed 1+  intensity. 

4.6. Membranoproliferative GN (MPGN) (n=2)
4.6.1. IF-F method

 IgG was negative in one case and positive in 
the other case with 3+ intensity. IgA was negative 
in one case, while other one was positive with 1+ 
intensity. IgM was positive in both cases with 3+   
intensity. C3 was positive in both cases with 2+ 
intensity. C1q was positive in both cases with 1+ 
intensity in one case, and 2+ in the other.                                       

Figure1. The overall results of immunoflourescence for IgG using all the four methods.
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4.6.2. Tris buffer based HIAT method                                                                                              

 IgG was negative in one case, and positive in 
the other case with 3+ intensity. IgA was negative 
in 1 case other 1 was positive with 1+ intensity. 
IgM was positive in both cases with 2+ intensity 
in each case.C3 was positive in both cases with 
1+ intensity in each case. C1q was negative in 
both cases. 
4.6.3. Citrate buffer based HIAT method

 IgG was negative in one case, while the other 
one was positive with 2+ intensity. IgA was nega-
tive in one case, while the other one was positive 
with 1+  intensity. IgM was positive in both cases 
with 1+ intensity in each case.C3 was negative in 
both cases. C1q was negative in 1 case, while the 
other one was positive with 1+   intensity.
4.6.4. Pronase enzyme method

 IgG was negative in one case, while the other 
one was positive with 1+ intensity. IgA negative 
in1 case, while other 1 was positive with 1+   in-
tensity. IgM was positive in both cases with 1+ 
intensity in each case. C3 was negative in both 
cases. C1q was negative in one case, while the 
other one was positive with 1+ intensity. 

4.7. Lupus nephritis (LN) (n=15)
4.7.1. IF-F method

 IgG was positive in all cases, seven cases 
showed 2+ intensity, while eight cases showed 3+ 
intensity. IgA was negative in one case, while nine 
cases were positive with 2+ intensity and five cas-
es with 3+ intensity. IgM was positive in all cases, 
with one case showing 1+ positivity, two cases 
2+ intensity and 12 cases 3+ intensity. C3 was 
positive in all cases, 12 cases showed 2+ intensity 
and three cases 3+ intensity. C1q was positive in 
all cases, with 1+ positivity in one case, while nine 
cases showed 2+ intensity and five showed 3+ 
intensity.
4.7.2. Tris buffer based HIAT method                                                                                      

 IgG was positive in all cases, 5 cases showed 
1+  intensity , and 10 cases, 2+ intensity. IgA was 

negative in one case, while three cases showed 
1+ intensity, 9 cases, 2+ intensity and 2 cases, 3+ 
intensity. IgM was negative in one case, while14 
cases showed 2+ intensity. C3 was positive in all 
15 cases, six cases showed 1+ intensity, and 9 cas-
es, 2+ intensity. C1q was positive in 10 cases, all  
showing 1+ positivity.
4.7.3. Citrate buffer based HIAT method

 IgG was negative in four cases, while nine 
cases showed 1+ intensity, and 2 cases 2+ inten-
sity. IgA was negative in two cases; while10 cases 
showed 1+ intensity, and three cases showed 2+ 
intensity. IgM was negative in one case, while 14 
cases showed 1+ intensity. C3 was negative in 
six cases, while nine cases showed 1+ intensity. 
C1q was negative in seven cases, while eight cases 
showed 1+ intensity.
4.7.4. Pronase enzyme method

 IgG was negative in six cases, while nine cases 
showed 1+ intensity. IgA was negative in three 
cases, while12 cases showed 1+ intensity. IgM 
was negative in two cases, while 13 cases showed 
1+ intensity. C3 was negative in six cases, while 
nine cases showed 1+ intensity. C1q was nega-
tive in seven cases, while eight cases showed 1+ 
intensity.

Figure3. Global, granular,  membranous positivity of  IgG 
(3+ positivity) on TBS-HIAT treated paraffin sections in a 

case of  membranous GN (IF, ×400).
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Figure4. Global, granular, membranous positivity of  IgG 
(1+ positivity) on TBS-HIAT treated paraffin sections in a 

case of  membranous GN (IF, ×400).

5. Discussion
 To the best of  our knowledge, this is the first 
study from Pakistan on the direct IF examination 
of  FFPE tissue sections of  native renal biopsies 
in a number of  immune complex-mediated glo-
merular diseases. Although, IF-F is the method 
of  choice to detect and localize antigens in the 
different compartments of  the glomerulus, the 
facilities for procuring fresh frozen tissue are not 
available in all hospitals and sometimes frozen 
tissue does not contain glomeruli (4). In such 
situations, the only alternative that remains is that 
of  the use of  FFPE tissue for IF study (4). How-
ever, formalin fixation leads to marked changes 
in the quaternary structure of  protein antigens, 
resulting in the denaturation and loss of  antigenic 
epitopes, which are recognized by antibodies for 
antigen-antibody binding (2-4). These antigenic 
epitopes can be recovered by various treatments 
of  FFPE tissue including HIAT and enzymatic 
methods (4-17). Many researchers have tried dif-
ferent recipes for antigen recovery and IF on 
FFPE tissue specimens. However, these meth-
ods are still not well standardized. Some studies 
have shown acceptable results with these various 
methods of  antigen retrieval, whereas other stud-
ies have not found antigen retrieval methods very 
successful (4, 7, 9, 11). 
 Antigen retrieval has been proved effective 

with HIAT using TBS and citrate buffers and 
the enzyme pronase (4). In this study, we used all 
the above three methods to retrieve the antigens 
and perform the IF subsequently. We found TBS 
based HIAT most useful among the three meth-
ods. It was found to retrieve antigens success-
fully in most of  the cases of  immune complex-
mediated GN. IF staining yield with this method 
was much better than either citrate buffer based 
HIAT or pronase methodologies.
 While comparing the IF done on FFPE tissue 
to the IF-F in cases of  IgAN, we found compat-
ible results with IF-F and the Tris buffer method. 
Two cases of  IgAN were included in our study, 
showing 2+ and 3+ positivity for IgA on IF-F 
and the Tris buffer method. IF staining on ci-
trate buffer and pronase treated FFPE sections 
exhibited 1+ positivity for IgA by either method. 
Nasr et al. (4) compared the IF findings on fro-
zen sections and pronase digested paraffin em-
bedded tissue. They found 88% positivity of  IgA 
by the pronase digestion method. Our findings 
are slightly inferior to those of  Nasr et al. (4) 
when pronase treatment of  the tissue sections is 
considered. However, TBS based HIAT yielded 
equivalent results to those of  IF-F. Fogazzi et al. 
(8) also found a high concordance rate between 
the positive and negative cases in IgAN. 
 While comparing the IF done on FFPE to the 
IF done on frozen sections in cases of  MGN, 
we found compatible results on IF-F and IF on 
TBS based HIAT method. Eleven cases of  MGN 
were included in our study, showing 1+ and 2+   
positivity for IgG and C3 in all cases by frozen 
method and TBS-HIAT treated FFPE sections. 
The IF staining with citrate buffer and pronase 
digested FFPE sections exhibited  1+ positivity 
in all cases of  MGN. 
 Nasr et al. (4) also compared the IF findings 
on frozen section and pronase digested FFPE 
sections in eight cases of  MGN. They found 50% 
positivity of  IF in MGN by pronase method. In 
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this context, our findings are superior to those of  
Nasr et al. (4). However, the intensity of  stain-
ing was lower with enzymatic method as com-
pared with TBS-HIAT method. The experience 
of  Fogazzi et al. (8) was also more or less similar 
in this disease.  
 While comparing the IF done on formalin 
fixed paraffin embedded tissue to the IF done on 
frozen sections in cases of  IgM nephropathy, we 
found concordant results of  frozen and IF on 
Tris buffer treated paraffin tissue. It may be men-
tioned here that the studies by Nasr et al. (4), and 
Fogazzi et al. (8) did not include cases of  IgMN.
While comparing the IF done on FFPE sections 
to the IF-F in cases of  MPGN type 1, we found 
compatible results of  frozen and IF-P on Tris 
buffer. Nasr et al. (4) compared the IF-F and IF-
P. They found 60% positivity of  IF in five cases 
of  MPGN type 1 by the pronase digestion. Our 
findings are superior to those of  Nasr et al. (4), 
although the intensity of  staining was less with 
citrate and pronase methods. 
 While comparing the IF done on FFPE tis-
sue to the IF-F in cases of  LN, we found highly 
concordant results with frozen and the Tris buf-
fer based HIAT method. IF staining on citrate 
buffer based HIAT and pronase treated FFPE 
sections exhibited less intense positivity for IgG, 
IgA, IgM, C3, and C1q. In LN, our results are 
completely in agreement with those of  Nasr et al. 
(4). They found 100% positivity of  LN cases by 
the pronase digestion method. Fogazzi et al. (8) 
also found similar high rate of  concordance be-
tween the IF-F and IF-P methods in this disease.

6. Conclusions
 In conclusion, the findings from this study 
show that the heat treatment and proteolytic di-
gestion of  FFPE renal tissue sections are valuable 
salvage techniques for IF study if  frozen tissue is 
not available. These methods can be utilized in 
the laboratories which lack the facilities for pro-

curement of  fresh frozen renal biopsies. 
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