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T and B cells immunophenotypes 
in blood and urine of patients 
with focal segmental 
glomerulosclerosis in relation to 
disease severity

Introduction
Focal segmental glomerulosclerosis 

(FSGS) comprises a group of glomerular 
lesions with various clinical manifestations 
and is characterized by proteinuria [1,2] 
. Histologically it is characterized by the 
accumulation of extracellular material in 
glomerular tufts consisting of increased 
collagen, cellularity or both. It can be primary as 
well as secondary and is the most common cause 
of end stage renal disease (ESRD) in children 
and adults worldwide as well as in Pakistan [3-
5]. Globally, the prevalence of FSGS is around 
20% to 40% [5, 6]. The incidence of FSGS 
among patients with nephrotic syndrome, 
as reported from various centers in Pakistan 
ranges between 8%-38% [7-9]. The FSGS is an 

important cause of steroid resistant nephrotic 
syndrome (SRNS), with 50% culminating in 
end stage renal disease (ESRD) [10, 11]. These 
patients are also at increased risk of developing 
recurrence after renal transplantation with graft 
failure in about 40% to 60% [11,12]. Several 
circulating factors have also been identified in 
the serum of patients with steroid resistant and 
recurrent FSGS [13,14]. Disordered immune 
system is responsible for the pathogenesis in 
almost all types of glomerulonephritis (GN) 
including FSGS[15]. Researchers are trying to 
elucidate the biomarkers that can determine the 
etiology and prognosis of GN[16]. Davin JC 
[17] has very nicely discussed the role of various 
molecules and cells of the immune system 
that may be responsible for the pathogenesis 

Sabiha Anis1*,  
Ejaz Ahmed2,  
Rana Muzaffar1,  
Syed Adibul Hasan Rizv3

1Department of Immunology, 
Sindh Institute of Urology and 
Transplantation, Karachi, Pakistan

2Department of Nephrology, 
Sindh Institute of Urology and 
Transplantation, Karachi, Pakistan

3Department of Urology, 
Sindh Institute of Urology and 
Transplantation, Karachi, Pakistan

*Author for correspondence:

Sabiha_anis@hotmail.com

Background: Disordered immune system is responsible for the pathogenesis in most of the glomerulonephritis (GN) 
including FSGS. Elucidation of involvement of immune cells is important to avoid invasive procedures for monitoring of 
disease progression. 

Methods: We analyzed the frequencies of CD25, CD122 and CD5 on CD4+, CD8+ and CD19+ T and B cells in blood and 
urine samples of 50 individuals including FSGS, other GN, pathological controls (PC)) and healthy controls (HC)). Data was 
analyzed using spss software. 

Results: The ratio of CD4+25+to CD4+122+ was found significantly low in blood of FSGS patients compared to HC and PC 
(37.6 ± 44.1% vs. 100% in HC and PC, P = 0.000). The ratio of CD19+25+ to CD19+122+ cells were also significantly low in 
FSGS compared to HC (21.6 ± 20.6% vs.9.4 ± 7.7%, P =0.021) . Overall, the percentages CD4+ 25+ 122+, CD8+25+ 122+and 
CD19+25+ 122+ cells were more in the urine of FSGS patients compared to controls. CD19+5+ B cells were significantly 
high in blood and urine of FSGS compared to controls. These cells were also significantly more in the blood of steroid 
dependent and resistant FSGS patients compared to steroid responsive and in urine of patients with renal dysfunction 
compared to normal renal functions.

Conclusions: Our results show that T and B cells have a definite role in the pathogenesis of FSGS. A low expression of 
CD25 found on T and B cells in FSGS found in this study indicate down regulation of Treg and Breg cells in these patients. 
A high expression of CD5+B in blood and urine of FSGS may be responsible for disease severity. The results of this study 
are important as it may help in avoiding unnecessary invasive procedure for patient monitoring. However there is a need 
to do further studies to validate these results. 
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of FSGS. These markers may predict steroid 
sensitivity or resistance and the recurrence after 
renal transplant. 

Cytokines have important role in the 
pathogenesis of GN including IL2 [18]. This is 
the major cytokine of Th1 response that bind 
to heterotrimeric IL2 receptor (IL2R). It has 
three subunits which are IL-2rα (CD25), IL-
2rβ (CD122) and IL-2rγc (132) chains[19]. 
Upon activation, these receptors are upregulated 
on effector cells such as macrophages and B 
lymphocytes as well as on T cells [20,21]. IL-
2rα (CD25) is also abundantly expressed on 
regulatory T cells (Treg) cells) and B cells (Breg) 
and its scarcity has been linked to autoimmune 
disorders [22,23]. Moreover CD5+B cells are 
also involved in the pathogenesis of autoimmune 
disorders [24,25].

We aimed to find out the expression of 
CD25, CD122 and CD5 on T and B cells in 
blood and urine samples of patients with FSGS 
and their relation with response to treatment 
with steroids.

Materials and Methods
This was a pilot study in which blood and 

urine samples of 50 individuals were analyzed for 
T and B cell surface markers by flowcytometry. 
These markers included CD3 (pan-T cell surface 
marker), CD4 (helper T cell surface marker), 
CD8 (cytotoxic T cell marker), CD5 (T cells 
and subset of B cell surface marker), CD19 
(B cell surface marker), CD 25 (IL-2rα) and 
CD 122 (IL-2rβ). Briefly 50 µl of whole blood 
and urine pellet were incubated with 20 µl of 
antibody panels. Isotypic control was made for 
each blood and urine sample. After incubation 
the cells were washed thrice with sheath fluid 
and then fixed with BD stabilizing and fixative 
reagent and analyzed on BD CellQuestTM Pro 
Software (BD Biosciences). 

Of 50 individuals, 29 had FSGS, nine had 
GN other than FSGS (membranous = 6, minimal 
change disease = 2 and membranoproliferative 
GN = 1), six patients (pathological control 
(PC)) had urological problem including renal 
stones, urinary tract infection and vesicoureteral 
reflux and did not have GN. Six individuals 
were normal healthy blood donors (healthy 
controls (HC)). 

Blood and urine samples were taken after 
informed consent. 

Data was analyzed using spss software version 
20. Fisher exact test and t-tests were applied for 
categorical and numerical data respectively to 
measure the significant difference between the 
variables. P ≤ 0.05 was considered significant. 

The study was approved by the Ethical 
Review Committee of Sindh Institute of 
Urology and Transplantation, Karachi, Pakistan. 
Informed consent was taken prior to collection 
of samples from all patients and controls.

Results
Of total, there were 32 males and 18 females 

with a mean age of 23.6 ± 13 years (3.6 ± 58 
years). 

The absolute lymphocyte count and mean 
percentages of CD4+25+, CD4+122+, CD8+25+, 
CD8+122+, CD19+25+, CD19+122+,CD19+5+ 
and CD3+5+ in blood and urine of patients and 
controls are given in TABLE 1. 

Lymphocyte immunophenotypes 
in blood

There was no significant difference in the 
mean percentages of CD4+25+, CD4+122+, 
CD8+25+, CD19+122+ cells in the blood between 
groups of patients and controls. However the 
ratio of CD4+25+to CD4+122+ was found 
significantly low in FSGS patients compared to 
both HC and PC (TABLE 1). The percentages 
of CD8+25+ and CD8+122+ cells were high in 
FSGS and GN patients. However the ratio of 
CD8+25+ to CD8+122+ was low in FSGS patient 
though it did not reach the significant P-value 
compared to other GN and controls. Similarly 
the ratio of CD19+25+ to CD19+122+ cells were 
significantly low in FSGS compared to HC and 
CD19+5+ B cells were significantly high in FSGS 
compared to PC. 

Lymphocyte immunophenotypes 
in Urine

Overall CD4+T cells were more than 
CD8+T cells in the urine of all patients and 
controls. Expression of CD19+25+ cells was 
high in FSGS compared to HC and CD19+122+ 
was significantly high in FSGS compared to 
other GN and HC. CD19+5+ B cells were 
absent in the urine of both controls translating 
into significantly high ratio of these among B 
cells (CD19+) in FSGS patients compared to 
controls. 
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Lymphocyte surface markers in 
response to steroid therapy

The FSGS patients were further classified 
according to their response to steroids into 
steroid dependent (SD-FSGS, n = 12), steroid 
resistant (SR-FSGS, n = 10) and steroid 
responsive (SRes-FSGS, n = 5), according to the 
definitions already described [26-28]. In two 

FSGS patients response to steroids could not be 
determined as one patient was started on steroid 
only I week back and in the other treatment was 
not started at the time of sampling. 

Overall, there was no significant difference in 
the percentages of CD4+, CD8+ and CD19+cells 
with CD25 and CD122 surface markers in 
blood and urine of various groups of FSGS 

TABLE 1.  Lymphocyte immunophenotypes in patients with fsgs, glomerulonephritis other 
than fsgs and controls.

  FSGS2 Other GN3 HC4 PC5 P1 P2 P3
  n = 29 n = 9 n = 6 n = 6    
1.  ALC1 / µl 3189 ± 1436 3807 ± 2379 2327 ± 979 2796 ± 811 0.349 0.173 0.524
2.  B*CD4+25+ (%) 3.8 ± 3.3 5.05 ± 5.05 4.3 ± 2.45 3.92 ± 3.1 0.378 0.733 0.919
3.  B*CD4+122+ (%) 0.96 ±  2.3 2.4 ± 6.2 0.000 ± 0 0.000 ± 0 0.525 0.317 0.317

4.  
B*CD4+25+

37.6 ± 44.1 31.7 ± 44.0 100 ± 0 100 ± 0 0.728 0 0
/B*CD4+122+ (%)

5.  B*CD8+25+ (%) 0.37 ± 0.84 0.55 ± 1.1 0.12 ± 0.18 0.02 ± 0.05 0.604 0.469 0.318
6.  B*CD8+122+ (%) 4.15 ± 7.04 3.8 ± 6.4 0.75 ± 0.65 0.000± 0.0 0.896 0.016¶ 0.004¶

7.  B*CD8+25+/ 
B*CD8+122+ (%) 7.14 ± 25.7 11.2 ± 33.3 16.8 ± 41 16.7 ± 41 0.702 0.458 0.462

8.  B*CD8+122+/ 
B*CD8+25+ 48.0 ± 50.9 30.9 ± 42.4 50.3 ± 54.0 0.000 ± 0 0.324 0.925 0.000¶

9.  B*CD19+25+ (%) 1.01 ± 1.2 0.74 ± 0.84 0.36 ± 0.24 1.9 ± 4.4 0.543 0.014¶ 0.639
10.  B*CD19+122+ (%) 0.36 ± 0.66 0.30 ± 0.35 0.06 ± 0.14 0.08 ± 0.13 0.788 0.271 0.315

11.  B*CD19+25+/ 
B*CD19+122+ (%) 22.3 ± 40.5 34.7 ± 49.0 66.8 ± 51.4 23.0 ± 40.5 0.448 0.025¶ 0.967

12.  B*CD19+5+ (%) 21.6 ± 20.6 17.9 ± 14.6 19.6 ± 19.0 9.4 ± 7.7 0.552 0.825 0.021¶

13.  B*CD19+5+/ 
B*CD19+ (%) 48.1 ± 28.7 54.0 ± 30.5 49.8 ± 28.6 60.0 ± 25.0 0.595 0.891 0.351

14.  B*CD3+5+ (%) 47.5 ± 20.0 50.4 ± 13.0 49.0 ± 11.6 32 ± 18.8 0.678 0.875 0.089
15.  U*CD4+25+ (%) 0.61 ± 1.22 0.31 ± 0.7 0.1 ± 0.11 0. 5 ± 0.95 0.49 0.325 0.839
16.  U*CD4+122+ (%) 0.79 ± 2.7 0.08 ± 0.09 0.07 ± 0.08 0.4 ± 0.83 0.429 0.515 0.742

17.  U*CD4+25+/ 
U*CD4+122+ (%) 2.2 ± 4.7 1.05 ± 0.7 1.01 ± 0.9 1.07 ± 0.6 0.465 0.538 0.557

18.  U*CD8+25+ (%) 0.01 ± 0.02 0.11 ± 0.33 0.000 ± 0 0.002±0.004 0.368 0.36 0.461
19.  U*CD8+122+ (%) 0.004 ± 0.01 0.03 ± 0.1 0.000 ± 0 0.002±0.004 0.389 0.377 0.601

20.  U*CD8+25+/ 
U*CD8+122+ (%) 3.6 ± 18.5 1.05 ± 0.7 0.000 ± 0 0.17 ± 0.41 0.407 0.639 0.654

21.  U*CD8+122+/ 
U*CD8+25+ (%) 0.1 ± 0.28 0.07 ± 0.14 0.000 ± 0 0.17 ± 0.41 0.725 0.372 0.65

22.  U*CD19+25+ (%) 0.5 ± 1.02 0.25 ± 0.51 0.05 ± 0.04 0.65 ± 1.16 0.468 0.28 0.77
23.  U*CD19+122+ (%) 0.5 ± 1.0 0.06 ± 0.08 0.04 ± 0.03 0.5 ± 1.0 0.019¶ 0.014¶ 0.964

24.  U*CD19+25+/ 
U*CD19+122+ (%) 1.07 ± 0.43 11.8 ± 33.1 1.15 ± 0.4 1.5 ± 0.8 0.357 0.674 0.099

25.  U*CD19+5+ (%) 0.03 ± 0.12 0.12 ± 0.4 0.000 ± 0 0.000 ± 0 0.478 0.553 0.553

26.  U*CD19+5+/ 
U*CD19+ (%) 10.6 ± 27.2 7.3 ± 22.0 0.000 ± 0 0.000 ± 0 0.746 0.045¶ 0.045¶

27.  U*CD3+5+ (%) 0.17 ± 0.62 0.11 ± 0.3 0.000 ± 0 0.000 ± 0 0.776 0.503 0.503
1= absolute lymphocyte count 2= focal segmental glomerulosclerosis, 3= glomerulonephritis other 
than FSGS,4=  healthy control, 5= pathological control having renal manifestations but without 
glomerulonephritis, , P1= p-value between FSGS and other GN, P2= p- value between FSGS and HC, 
P3= p-value between FSGS and  PC, B*= blood, U*= urine, ¶= significant p- value
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patients. CD19+5+ were found significantly high 
in SD- and SR-FSGS patients compared to SRes 
group (TABLES 2 & 3). 

The FSGS patients were also grouped based 
on their renal functions. Five of these had renal 

dysfunction and 24 had normal renal functions. 

There was no significant difference in 
CD4+25+, CD4+122+, CD8+25+ , CD8+122+, 
CD19+25+ and CD19+CD122+ cells in the 
blood and urine of patients with normal 

TABLE 2. Comparison of lymphocyte immunophenotypes in fsgs patients in relation to response 
to steroids and renal functions.

 
 

SD2-FSGS3 SR4-FSGS SRes5-FSGS FSGS_renal 
dysfunction

FSGS_
normal 
renal 
functions

P1 P2

n = 12 n = 10 n = 5 n = 5 n= 24   

1 ALC1 / µl 3019 ± 787 3538 ± 2152 2990 ±1293 2141 ± 1002 3417 ± 
1430 0.698 0.071

2 B*CD4+25+ (%) 4.8 ± 3.55 2.6 ± 2.5 3.1 ± 4.0 2.67 ± 3.2 4.0 ± 3.4 0.292 0.427
3 B*CD4+122+ (%) 1.5 ± 3.5 0.28 ± 0.41 0.58 ± 0.61 0.26 ± 0.58 1.1 ± 2.5 0.453 0.461

4 B*CD4+25+/ 
B*CD4+122+ (%) 42.8 ± 45 46 ± 46.9 22.0 ± 43.7 80.5 ± 43.6 28.7 ± 39.4 0.613 0.014¶

5 B*CD8+25+ (%) 0.45 ± 0.66 0.15 ± 0.19 0.8 ± 1.8 0.12 ± 0.19 0.43 ± 0.9 0.387 0.471
6 B*CD8+122+ (%) 5.5 ± 6.85 1.1 ± 1.3 7.7 ± 12.95 0.6 ± 1.13 4.9 ± 7.54 0.187 0.221

7 B*CD8+25+/ 
B*CD8+122+ (%) 8.5 ± 28.8 10.1 ± 31.6 0.8 ± 1.7 20.1 ± 44.7 4.44 ± 20.4 0.82 0..222

8 B*CD8+122+/ 
B*CD8+25+ (%) 46.8 ± 54.8 33.5 ± 46.3 60.1 ± 54.7 20.4 ± 44.5 54.0 ± 51.1 0.634 0.185

9 B*CD19+25+ (%) 0.94 ± 1.04 0.99 ± 0.86 1.65 ± 2.3 0.9 ± 0.9 1.03 ± 1.32 0.559 0.862
10 B*CD19+122+ (%) 0.5 ± 0.9 0.15 ± 0.2 0.6 ± 0.6 0.25 ± 0.26 0.38 ± 0.7 0.428 0.696

11 B*CD19+25+/ 
B*CD19+122+ (%) 10.5 ± 28 50.5 ± 52.2 2.3 ± 3.2 40.6 ± 54.2 18.43 ± 

37.4 0.029¶ 0.273

12 B*CD19+5+ (%) 27.8 ± 20.2 26.3 ± 21 6.02 ± 12 29.7 ± 19.3 20.0 ± 20.9 0.113 0.349

13 B*CD19+5+/ 
B*CD19+ (%) 60.7 ± 17.1 55 ± 26.1 18.5 ± 31.1 57.6 ± 26.2 46.1 ± 29.3 0.008¶ 0.423

14 B*CD3+5+ (%) 56.8 ± 6.7 44.6 ± 20.1 26.8 ± 27.0 48.6 ± 17.2 47.3 ± 20.0 0.011¶ 0.89
15 U*CD4+25+ (%) 0.77 ± 1.23 0.14 ± 0.13 0.98 ± 1.8 0.19 ± 0.16 0.7 ± 1.3 0.392 0.41
16 U*CD4+122+ (%) 0.3 ± 0.4 0.12 ± 0.11 2.8 ± 6.2 0.14 ± 0.8 0.9 ± 3.0 0.14 0.557

17 U*CD4+25+/ 
U*CD4+122+ (%) 3.3 ± 7.1 1.5 ± 1.4 1.2 ± 1.72 1.05 ± 0.82 2.5 ± 5.1 0.617 0.549

18 U*CD8+25+ (%) 0.01 ± 0.02 0.000 ± 0 0.2 ± 0.04 0.12 ± 0.03 0.01 ± 0.02 0.27 0.719

19 U*CD8+122+ (%) 0.003± 0.01 0.000 ± 0 0.01 ± 0.02 0.000 ± 0 0.005 ± 
0.01 0.218 0.373

20 U*CD8+25+/ 
U*CD8+122+ (%) 3.3 ± 7.1 0.000 ± 0 0.4 ± 0.9  20 ± 44.7 0.2 ± 0.62 0.536 0.027¶

21 U*CD8+122+/ 
U*CD8+25+ (%) 0.21 ± 0.4 0.000 ± 0 0.1 ± 0.2 1.05 ± 0.82 2.5 ± 5.1 0.617 0.367

22 U*CD19+25+ (%) 0.73 ± 0.9 0.15 ± 0.15 0.04 ± 0.06 0.6 ± 1.04 0.5 ± 1.03 0.062 0.859
23 U*CD19+122+ (%) 0.7 ± 0.9 0.11 ± 0.1 0.17 ± 0.3 0.56 ± 1.03 0.5 ± 1.0 0.076 0.87

24 U*CD19+25+/ 
U*CD19+122+ (%) 1.11 ± 0.3 1.3 ± 0.4 0.6 ± 0.55 1.2 ± 0.3 1.04 ± 0.5 0.017¶ 0.467

25 U*CD19+5+ (%) 0.06 ± 0.2 0.000 ± 0 0.02 ± 0.04 0.13 ± 0.3 0.01 ± 
0.024 0.553 0.040¶

26 U*CD19+5+/ 
U*CD19+ (%) 13.7 ± 29.9 0.000 ± 0 22 ± 44.7 6.2 ± 13.9 11.5± 29.3 0.343 0.699

27 U*CD3+5+ (%) 0.02 ± 0.05 0.3 ± 1.0 0.04 ± 0.1 0.04 ± 0.08 0. 2 ± 0.7 0.506 0.595
1= absolute lymphocyte count,2= steroid dependent, 3=focal segmental glomerulosclerosis, 4=steroid 
resistant,5= steroid responsive, B*= blood, U*= urine, P1= P-value between FSGS patients in relation to 
response to steroids, P2= P-value between FSGS patients in relation to renal functions, ¶= significant 
P- value
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renal functions compared to those with renal 
dysfunction. CD19+5+ were significantly high in 
urine of FSGS with renal dysfunction compared 
to normal renal functions

Discussion
The etiology of FSGS is diverse ranging from 

viral infections to gene mutations. Idiopathic 
FSGS has a very high recurrence rate after 
transplantation[11] The circulating permeability 
factors identified so far that causes proteinuria 
are not specific for FSGS [13]. 

The presences of various immune markers 
and cytokine expressions have been previously 
studied in the biopsies of FSGS patients 
[17,18,29]. Recently the researchers are showing 
increasing interest in deducing the role of various 
immune cells in the pathogenesis of FSGS 
including T cells, B cells and macrophages to 
help in targeted therapy [30]. 

Certain cytokines including IL-2 and its 
receptors are important in the causation of 
disease severity. IL-2 signaling is required not 
only for activation of immune cells but also 
for the development of regulatory T cells [31]. 
For activation of T cells, IL-2 binds to high 
affinity IL-2R comprising of α (CD25), β 
(CD122) and γ (CD 132) subunits [32]. High 
expressions of only IL-2rα or β chains are found 
on regulatory T cells (Treg) [19,32]. While 
mutant IL2Rβ chains in mice confer protection 
from autoimmunity [33]. CD8 Treg cells have 
also been described in the literature [34] with 
both CD25 high, FoxP3 positive and CD122 
high FoxP3 negative immunophenotypes 
[35,36]. The role of Tregs in FSGS pathogenesis 
is not very clear. Le Berre L et al showed the 
importance of Tregs in FSGS in their experiment 
on mice [37]. However Bonnani et al. [38] in 
their small group of pediatric patients were not 
able to translate this finding in humans. We 

TABLE 3. Lymphocyte immunophenotypes with significant differences in various groups of 
fsgs1 patients according to response to steroids.

 P1 (between SD2 & 
SR3)

P2 (between SD2 & 
SRes4)

P3 (between SR3 & 
SRes4)

B*CD19+25/ B*CD19+122+ (%) 0.050¶ 0.526 0.017¶

B*CD19+5+ (%) 0.867 0.018¶ 0.037¶

B*CD19+5+/ B*CD19+ (%) 0.544 0.002¶ 0.032¶

U*CD19+25+/ U*CD19+122+ (%) 0.343 0.107 0.021¶

1=focal segmental glomerulosclerosis, 2= steroid dependent 3=steroid resistant, 4= steroid responsive, 
B*= blood, U*= urine, P1= P-value between SD & SR FSGS patients, P2= p-value between SD & SRes 
FSGS patients, P3= p-value between SR& SRes FSGS patients, ¶= significant p- value

have studied the expression of IL2-receptor 
chains on T and B lymphocytes in blood and 
urine of FSGS patients. In our study the ratio 
of CD4+25+ cells to CD4+CD122+ in blood 
were found significantly low in FSGS patients 
compared to both controls, indirectly indicating 
the role of decreased number of these Treg cells 
in its pathogenesis. On the contrary CD8+Treg 
cells were not significantly decreased in the 
blood of FSGS patients compared to controls 
in our study. But interestingly CD122 (IL2Rβ) 
was low or absent in controls compared to GN, 
thus pointing out that their expression increases 
when the T cells are activated and their increased 
expression later on may lead to induction of 
CD8 Treg cells. This can be seen translated as 
a higher ratio of CD8+122+ to CD8+25+ cells 
in SRes-FSGS compared to SD and SR and in 
patients with normal renal functions compared 
to renal dysfunction. However the values did 
not reach significant P-value most probably due 
to small number of patients. 

The role of B cells in the pathogenesis of FSGS 
is multifaceted [29,30,39]. There is increasing 
evidence that B regulatory cells (Breg) with the 
phenotype of CD19+25+ (high) are associated 
with immune tolerance both in connective 
tissue disorders and organ transplantation. This 
is because of its antigen presenting characteristic 
to T cells rendering it immunotolerant, 
secretion of immunosuppressive cytokines and 
induction of apoptosis in inflammatory cells 
[23]. While CD5+B1a cells have been linked to 
autoimmunity [40] and has important role in 
IgA nephropathy [41]. We found significantly 
high percentage of CD5+B cells in FSGS 
patients compared to HC and low expression of 
CD19+25+ (Breg) compared to PC in our study. 
However we cannot establish the role of Breg in 
the severity of disease as expression of these cells 
were not low in SR FSGS or in patients with 
renal dysfunction. But the role of autoreactive 
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B cells (CD19+5+) in the pathogenesis of severe 
disease is evident in this study as these cells were 
found high in the blood of SD and SR FSGS 
and in urine of patients with renal dysfunction. 

Evaluation and validation of markers of 
injury in urine will certainly be more beneficial 
for targeted therapy and predicting disease 
prognosis and may save patients from repeated 
invasive procedures of renal biopsy. However 
there is a paucity of data on the expression of 
immune cells in urine of FSGS patients. 

Extensive urinary proteomic profiling has 
resulted in delineation of multiple peptides 
responsible for disease progression such as 
APOA1 (apolipoprotein A-1), MXRA8 
(Matrix-remodeling protein 8), uPAR or suPAR 
and certain cytokines that are liberated by 
immune cells in FSGS [42-44]. Sakatsume et al 
investigated immune cells in the urine of GN 
patients. They deduced that the inflammatory T 
cells and macrophages present in urine of GN 

patients maybe reflecting the cells infiltering the 
injured renal tissue rather than coming from 
blood [45]. This is consistent with our earlier 
report in which we have shown that urinary 
immunoglobulin concentration is independent 
of severity of proteinuria, indicating denovo 
production [46]. In our study we found an 
increased percentages of T and B cells in the urine 
of FSGS patients compared to controls with 
characteristically absence of CD8+ T cells in HC 
and CD5+B cells in the urine of both controls, 
indicating their relation to disease pathogenesis. 
However the utility of identifying these cells in 
urine of FSGS patients for determining response 
to steroid has not been established in our study. 

Although previous studies have sought to 
characterize various immune cells in blood and 
urine of patients suffering from GN including 
FSGS, this is the first study that have looked at 
the expression of IL2Rα and β expression on T 

Figure 1 (A): showing representative dot plot analysis of T and B lymphocytes surface markers in 
blood (A) and urine.

Figure 1 (B): Initial gating was done on lymphocytes on dot plot graph and quadrants were set 
using Isotypic control.
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and B cells simultaneously in blood and urine in 
relation to response to steroids. Moreover this 
study also emphasizes on the important role of 
autoreactive B cells in FSGS patients which is, 
to the best of our knowledge, is the first report 
in these patients (FIGURES 1a & 1b).

Conclusions
In summary there is a definite role of T and 

B cells in the pathogenesis of FSGS as evident 
by down regulation of Treg and Breg cells in 
blood and upregulation of CD5+B1a cells in 
blood and urine of these patients. As this is a 
pilot study with a small sample size, therefore 
there is a need to do further studies on a large 
cohort of FSGS patients to validate these results. 
Furthermore, incorporating other biomarkers 
such as activation markers on immune 
cells, immune modulating cytokines and 
transcription factors associated with immune 
regulation and dysregulation in future studies 
on blood and urine samples and correlation 
with renal biopsy will give us more meaningful 
results in relation to disease progression. Such 

studies are necessary to avoid repeated invasive 
procedures that are sometimes required in FSGS 
who fail to achieve remission and develop renal 
failure. This will also help in planning a targeted 
therapy especially in patients undergoing 
renal transplantation without subjecting these 
patients to repeated graft biopsy resulting in 
better chances of outcome and less recurrence 
after transplant. 

As this study was done on blood and urine 
samples of patients and controls, therefore 
minimal risk or hazards were involved. Moreover 
the risks associated with invasive procedure 
of renal biopsy were not present in this study. 
We did not encounter any untoward incidence 
during the whole period of study.
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