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ABSTRACT

Aim: Primary glomerular diseases (PGD) are seen frequently. Age, gender, geographical characteristics and genetic affect the
distribution of the disease. Despite the treatment, a part of the disease may progress to end-stage renal disease. We evaluated the
PGD patients and retrospectively regarding to their clinical and histopathological characteristics.

Materials and methods: In this study PGD patients, who have had renal biopsy between 1st January 2009 and 31st December
2014 were evaluated. Clinical and laboratory characteristics, response of the treatment, biopsy evidences, and the risk factors asso-
ciated with mortality were analyzed. We also compared the cases of primary glomerulonephritis retrospectively. The mean value of
the follow-up periods was 22 months (range: 8 - 76 months).

Results: The median age was 42 years (18 - 80) in 264 patients. When five groups were compared, there was statistically
important difference between the groups (p <0.001). The distributions of PGD subgroups were 40.5% for membranous glomerulo-
nephritis (MGN), 20.4% for IgA nephropathy (IgAN), 25.7% for focal segmental glomerulosclerosis (FSGS), 7.9% for minimal chan-
ge disease (MCD) and 5.3% for membranoproliferative glomerulonephritis (MPGN). The distrubition of gender was not significantly
in the five PGD groups (p=0.269). Nephrotic syndrome was the most biopsy indication in MGN patients (76.6%). Nephritic syndrome
was more seen in immunoglobulin A nephropathy (IgAN) patients (63%). Chronic kidney disease was more detected in focal segmen-
tal glomerulosclerosis (FSGS) patients as biopsy indication (p<0.001). Minimal change disease (MCD) and IgAN patients were more
received with steroid treatment (85.7% and 55.5% respectively). Cyclophosphamide was more received in MGN patients. Serum IgG
levels were more higher in FSGS and IgAN patients (p<0.001). Partial remission was more seen in MCD patients. Complete remis-
sion was more detected in MGN and FSGS patients. 29.1% of IgAN patients were not received treatment response. Six year renal sur-
vival rates were 84.1% (MGN), 87.1% (IgAN), 95.3% (MCD), 64.3% (MPGN) and 76.5% (FSGS) respectively.

Conclusion: Biopsy maintains its diagnostic importance in glomerular diseases. Renal functions at diagnosis are important in
response to treatment. Early diagnosis, follow-up and appropriate immunosuppressive medications affect mortality and clinical pro-
gress in PGD.
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Introduction

Glomerulonephritis are the most of third com-
mon reasons worldwide those cause end stage renal
disease (ESRD). Of all glomerular diseases, prima-
ry glomerulopathies were the most frequent
(54.2%). In Turkey, at end of 2014, renal replace-
ment treatment was performed in 4238 patients who
developed ESRD in the course of glomerulonephri-

tis (Incident of patients were 7.22%). Primary
glomerular diseases (PGD) were the most frequent
glomerular diseases in all type of glomerulopathies
(54.2%). Factors such as gender, age and geograph-
ical location affect the distribution of glomeru-
lonephritis. Data from different countries indicate
that primary glomerulonephritis are accounted for
54.8-70.8% of all glomerulonephritis cases.
According to data obtained from the Brazilian reg-
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istry, the most common primary glomerular disease
in the adult population is focal and segmental
glomerulosclerosis (29.7%), followed by membra-
nous nephropathy (20.7%), IgA nephropathy
(IgAN) (17.8%), minimal change disease (9.1%),
membranoproliferative glomerulonephritis (7%). In
another review was included 40 studies of inci-
dence of PGD from Europe, North and South
America, Canada, Australasia and the Middle East.
Rates for the individual types of disease were found
to be in adults, 0.2/100 000/year for membrano-pro-
liferative glomerulonephritis (MPGN), 0.6/100
000/year for minimal change disease (MCD),
0.8/100 000/year for focal segmental glomeru-
losclerosis (FSGS), 1.2/100 000/year for membra-
nous nephropathy (MGN) and 2.5/100 000/year for
[gAN®?.

In our study, we retrospectively compared
PGD patients who have been diagnosed following
renal biopsy and analyzed their clinical and labora-
tory characteristics, responses to treatment. Our
clinic serves a population of about 3 million. This is
the first reported PGD study from the northwest
region of Turkey.

Materials and methods

The medical records of patients who have had
renal biopsy in Nephrology Clinics between 1st
January 2009 and 31st December 2014 were evalu-
ated retrospectively. Age, sex, serum immunoglobu-
lin, complement, creatinine levels before and after
treatment, albumin, estimated glomerular filtration
rate (eGFR), lipid levels, daily urinary protein
excretion (UPE) were evaluated in our patients. In
addition, responses to treatment of the cases of pri-
mary glomerulonephritis, and applied treatments
were investigated. The cases that had
UPE<300mg/day were considered as complete
remission. Cases were considered as partial remis-
sion if: had UPE>300mg/day and <3.5 g/day or
50% decreasing according to the initial value (4).
First response to treatment was investigated 3
months after the treatment initial earliest. Patients
who had diabetic or hypertensive glomerular find-
ings were excluded. eGFR was calculated accord-
ing to the Modification of Diet in Renal Disease
(MDRD) formula [eGFR = 186 x Pcr (Plasma crea-
tinine)-1.154 x age-0.203 x 1.212 (if black) x 0.742
(if female)].

Statistical analysis

Continuous variables were expressed by mean
+ standard deviation or median (minimum-maxi-
mum) values; categorical variables were expressed
by frequency and corresponding percentage values.
Wilcoxon signed rank test and paired samples t test
was used for within comparisons where between
groups comparisons were performed by using
Pearson chi-square test, Fisher Freeman Halton test,
Kruskal Wallis test if appropriate. In order to com-
pare before and after treatment values percent
changes were computed and Kruskal Wallis test
was applied to compare these values between the
groups. The data was statistically processed by IBM
SPSS version 22 software (IBM Acquires SPSS
Inc., Somers, NY, USA). In all statistical analysis p
<0.05 was accepted as statistically significant for
the results.

Results

The median age was 42 years (18 - 80) in 264
patients. When five groups were compared, there
was statistically important difference between the
groups (p <0.001). Male sex was predominant in all
PGD subgroups (p=0.269). MGN patients were older
than other groups (p<0.001). Serum urea levels were
higher in MPGN group. During the biopsy, nephrotic
syndrome was more seen in MGN patients (76.6%).
Nephritic syndrome was more detected in IgAN
group (63%). Chronic kidney disease was more seen
in FSGS patients (22.1%) (p<0.001). Serum IgG and
C3c levels were more higher in IgAN group(p<0.001
and p=0.005, respectively). Minimal change disease
(MCD) and IgAN patients were more received with
steroid treatment (85.7% and 55.5% respectively).
Cyclophosphamide was more received in MGN
patients. Cyclosporine A (CsA) was more received in
FSGS patients (41.1%). The distribution of immuno-
suppressive therapy was different in all groups
(p=0.266). Responses of treatment were different in
all PGD groups (p=0.338). Partial remission was
more seen in MCD group (47.6%). Complete remis-
sion was more detected in MGN patients (55.1%).
Resistance to treatment was more seen in FSGS
group (27.9%). Considering of clinical results,
66.7% of MCD patients were lived with treatment,
28.6% of MPGN with hemodialysis, 8.8% of FSGS
with renal transplantation were followed. Death rate
of MCD patients was higher (4.8%). Rejection rate
was higher in FSGS group (2.9%). Laboratory and
clinical datas are summarized in Table 1.
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WMGN TEAN A8 1) MFGN TSGS P value
(a=107) (n=54) (n=21) (n=14) (n=68%)
Age (n) W) EAEPIE ) W) T 20:30) 36,50 (30:78) PO |
Trender T TIAT DTS IS0T) | V13 (3 0Rw00. 700y | 30 (33, TPl S0Pe) | S0I8 (30 1SS ome) | 050 |
(FemaleMale) (%)
(40.20%/59.80%)
Urea (mgdl.) 38 (9:136) 4% (12:180) 30 (13:110) $7(25:118) 36 (18:181) o0z |
-Waupa; ndication
Nephrotic £2 (76.60%) 11 (20.40%) 14 (66.70%) 6(42.90%) 28 (41.20%)
Syndrome p<0.001
Nephritic Syndrome | 18 (16.80%%) 34 (63%) 7 (33.30%) 6 (42.90%) 75 (36.80%)
TRD TS | Se0) LT() PUE S 100 I N E TP [ R
Serum TgG (mpdl) | 168 (1790300) | 1193 (233:1930) TR0 (1RO TT60) OIS0 A T038) | TOS0S0 (13RI | p<0.00T |
Serum IgM (mg'dL) | 114 (16:53%) 10820 (24,90:254) 123 (24.10:142) 143 (40,10:203) 106 (17.80:294) 0,670
Scrum IgA (mp/dL) | 196 (25.50:797) | 389 (169.634) 169 (25.50:431) 175,50 (111:194) 186 (44.90.733) 0001 |
Scrum Cie (mg/dL) | 126 (17,80:202) 133 (88.60:176) 128 (78.20:233) T15 (36.50:163) 127 (17:168) woos |
Serum C4 (mgdl) | 31 (8.19.72.90) 3140 (11,70:52.60) 27,70 (16.50:50.30) 28,80 (15.10:36.10) 29,90 (11.80:36) 0.104
Trestment
Seeroid 26(243%) 30 (55.5%) 15(85.7%) 4 (28.6%) 19(27.9%) 0.266
Cye 52 (48.6%) 4(74%) 2 (9.5%) 4 (28.6%) 7 (10.3%)
CsA 13(12.1%) T (13%) 1 (4.8%) 2 (14.3%) 28 (41.1%)
Ana 6(5.6%) $ (9.2%) 0 2 (14.3%) 6 (K.6%)
MMF 0 1(1.8%) 0 2 (14.3%) 1 (1.5%)
ACE or ARB S(4.7%) 7 (13%) 0 0 7 (10.3%)
Response of (X
treatment
Partial 2321.50%) 14 (25.50%) 10 (47.60%) 4 (28.607%) 12 (17.60%)
Complete S (55.10%) 25 (45.50%) T(33.30%) 7 (50%) 37 (S4.4%)
Rane AR TE10.10%) T L4 {0 R I LT b2 R
Chinical result
TWT T (I6.60%) WA 3106 70%) T4 50%) TG
Tlemodialy sis T T07A0%) o) TR60e) T30
Lwol 4(3.70%) 2(3.70%) 2(9.5m%) 0 (") 34 m)
Uncontrolled 12(11.20%) (A0 4(19%) 0 ((Fs) KIC X IGHY)
Death T i) T1a.80) Dire) Tiare)
L T0.o0r) TR O (%) T 100 [XEE G
™D (oY) Ti.00%) D (F) Uire) LELEG)
RTHD 0(0%) 0(0%) 0(0%) 0 (") 2 (2.9%)

Table 1: Laboratuary and clinical findings and distribution of primary and secondary glomerulonephritis.

MGN: Membranous glomerulonephritis. IgAN: IgA nephropathy. MCD: Minimal change disease. MPGN: Membranoproliferative
glomerulonephritis. FSGS: Focal segmental glomerulosclerosis. ACE: Angiotensin converting enzyme. ARB: Angiotensin reseptor
blockers. Cyc: Cyclophosphamide. CsA: Cyclosporine. Aza: Azathioprine. MMF': Mycophenolate mofetil. LWT: Life with treatment.
LWOT: Life without treatment. RT: Renal transplantation. PD: Peritoneal dialysis. RTHD: Renal transplantation, graft loss, hemo-

dialysis

When renal biopsy findings were evaluated,
global and segmental sclerosis were higher in FSGS
cases (p<0.001). Interstitial inflammation and fibro-
sis rates were more common higher in MGN, FSGS

and IgAN cases (75.9%) (p<0.001). Number of cres-
cent was dominant in IgAN patients and tubular atro-
phy in FSGS group (p<0.001). Mesengial prolifera-
tion was more seen in IgAN cases (p<0.001).
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Vascular involvement was more common in FSGS
patients (p<0.001) (Table 2).

MGN TEAN MCD MPGN TGS P valne
(w=107) (w=54) (w21) (=14 (n=68)

"oRaT ramber of Iy IOy I8 EELTUEM) IO TR

gomerali (a)

Global scierosis (n) T(0:10) 707 0 (03) 703) 7012) e

Sepmental sclerosis (n) | 0(0:4) 0(03) 0(03) 002) T(06) e

Crescont presence 000) o07) 0(0:0) 0(0:0) 000 w003

Mesangial proliferation | 1493 5273 (34.50505.50%) 21 (05w 100%) 777 (S0S0%) [EEE) e
(13.10986.90%) (66203380

(Prescnt/shscnt) (n,%) %

TRickening of the TOTR (o) TR T IRwTLT0R) | 02T (R TO0) TYT OIS IR | 930 T

basement membrane (13.20%36.50

(Prescot/shscnt) (n,%) %

Tescrsual TOXT (R IAwT T | S50 (TR oS (76 T05w IS 0] | T30 (TO0te) TR | T

inflammation

(Preseot/abscnt) (n,%)

Toscrsticial fibvoses 7532 J213 (T6A0W23.60%) | 120 (4.80%795.20%) | 1004 (71 40%/28.60%) | 671 1

(Prescou/absent) (n%) | (70.10%729.90%) (98.50%1.50%)

Vascular wvolvement | 3567 TR IR0 | T O0u 30w | oF (ALS0wsTT0) ITTT T

(Prescou/absent) (n%) | (42.10%/57.90%) (75%25%)

Tubular sropiry T8 16 (00000 10%%) | 417 (19998 1) 1272 (85.70%/14.30%) | 6375 <1

(Preseot/abscnt) (n%) | (73.80%26.20%) (926007.40%)

TG (M 303) ) 0(00) D03) 0(02) 1

TeM () 0(03) 0(02) 0(0:0) 0100) D103 Oy

TeA () 0(03) 323) 000 D00) 0(03) e

Cic(m) T(03) 0(03) 0(00) 703) 0(03) 1

Clam 0(03) o1 0(00) 000 0(00) 0.750

Tietn (m) TOD TN TO0) TN TN T

Table 2: Renal biopsy staining and findings.

MGN: Membranous glomerulonephritis. IgAN: 1gA nephropathy.
MCD: Minimal change disease. MPGN: Membranoproliferative

glomerulonephritis. FSGS: Focal segmental glomerulosclerosis

Pre:treatment Post:treatment | p value
[MGN
(n=107)
Creatinine (mg/dL) 0.9 (0.30:3.60) 0.90(0.40:5.79) | 0.730
Serum albumin (g/dL) TR0 (1.10:3) TRO (1704800 | <0001
UPFE. (gday) 362 (0.60.38) T35 00038 | <0001 |
¢GFR (mil/min) 81.94(17.90:267.54) | 82.46 (10.35:212) | 0.960
Total cholesterol (mg/dL) 298 (104:678) 239 (130:1986) <0.001
TDL cholesterol (mg/dL) | 193 (43:313) T2 (67330) g
Trglycende (mg/dL) T (0919) T (32421) <0001
[VIDL cholesterol (mg/dLy | 44 (5:123) 36(19:135) 0.009
IgAN
(n=54)
Creatinine (mg/dL) 1.20 (0.60:5.40) 1.20(0.50:9.90) 0.220
Serum albumin (g/dL) 3.70 (1.80:4.50) T(2.30:4.60) <0.001
UPE (g/day) 195 (0.10:11) 063 (0015.60) | <0.001
SGFR (milmin) TR 36 634333 0976
Total cholesterol (mgdL) | 228 (123:420) 303 (100:420) <0001
LDL cholesterol (mg/dL) | 142 (67:279) 126 (36:348) <0.001
Triglyceride (mg/dL) 174 (77:405) 135 (63:254) <0.001
[TIDL cholesterol (mgdL) | 42 (18:86) 2 (1992) 0718
MCD
(n=21)
Creatinine (mg/dL) 0.70 (0.40:1.40) 0.80 (0.50:1.50) 0.692
Serum albumin (g/dL) 2.50 (1.40:4.80) 3(1.80:4.50) 0.001
UPE (g/day) 3.62 (0.78:46) T.18 (0.01:10) <0.001
¢GFR (mil/min) 6591 (15.05:217.13) | 75.61(5:217.13) | 0398
Total cholesterol (mg/dL) | 223 (123:705) 21450 (68:602) | 0.044
LDL cholesterol (mg/dL) | 149 (17:412) 134,50 (34:487) | 0.020
Triglycende (mg/dL) T72 (63:882) T30 (3641T) | <0001
|T|m Tholesterol (mg/dl) | 43 (2784 TE(12:100) 0018
L

Table 3: Pre and posttreatment laboratuary findings intragroup
comparisons.

MGN: Membranous glomerulonephritis. IgAN: IgA nephropathy.
MCD: Minimal change disease. MPGN: Membranoproliferative glo-
merulonephritis. FSGS: Focal segmental glomerulosclerosis. UPE:
Urinary protein excretion. eGFR: Estimated glomerular filtration
rate. LDL: Low dansity lipoprotein. HDL: High dansity lipoprotein.

When pre-treatment and post-treatment labora-
tory results of PGD patients were compared, it was
seen that while serum levels of albumin increased,
total cholesterol and UPE levels decreased in all
groups (p<0.001) (Table 3). Percentage change of
laboratory results before and after treatment were
investigated between all of PGD groups, and while
increasing in serum levels of albumin (p=0.010),
decreasing in total cholesterol (p=0.005), LDL cho-
lesterol (p=0.011) and triglyceride (p=0.036) levels
were significantly more seen in all groups (Table 4).
Six year renal survival rates were 84.1% (MGN),
87.1% (IgAN), 95.3% (MCD), 64.3% (MPGN) and
76.5% (FSGS) respectively. We did not find any fac-
tors who effected renal survival in multivariate
analysis.

TN TeAN WD WG TGS Prakie
(n=107) (n=s4) (n=21) (n=14) (n=68)
Creatimine
(mpidL)
Prewesment | 0.90(030360) | 120(060:5.40) | 070 (040:1.40) | 105060308 | 1100504600 | 0027
Postreatment® | (065639 | 0(034296) | 0.14(0.380.5%) | 008 (035531 | 0.11(0.64.2.70) | 0.101
Serum altwenin
(g4dL)
Prowrcaament | 2.80(1.10:5) 3700180450 | 2500140:480) | 33501605200 | 340 (050:4580) | <a0on
Sreamen | 0 (D30T | IR (D3608) | OIR (DA0T 307 | D001 | 0TS (0A0I3%) | OaTw
UPF (wday)
Prewesment | S62(06038) | 1951001 | 36807022 | 420007 362(078:46) | <as0n
Postireatment® | 073 (1159 | 089 (- DI 1286 | 069 (-10.09) eI (a6 | 0072
097.267)
PR (mibwin)
Prevesment | 81.94 oaoiszon | 11003 0.1 20:14605) | 6591 00
(17.50:267.54) (4266:186.51) (1505:217.13)
Postreatment® | 0(090:133) | 0(080050) | 014 (- [EE T Ee 0102
045:0.54) 0.77:226)
Toral chotesterol
(mgidL)
Prevesment | 298(104678) | 2280234200 | 318 203722) | 285 (154394) 23023705) | a0
Possrcatment® | 0.15 (- o - D19(0.50003) | 0061 Wo0s
066:9.18) 060:1.16) 068:0.45) 0.71:1.34)
TOT holesierol
(mgidL)
Prowrcasment | 195 (45:515) 142(67279) 189 (99:619) 171.500350215) | 14917:412) 00
Postreatment® | -0.18 (- D60 T3 (0.741.59) | 009 (0A5AT) | 003 o
0.74:1.26) 076259 0.79:7.18)
Trghcende
(mpidL)
Prowrcaament | 241 (70919) 174 (77:408) 228 (78:425) 143 (98:429) 172 (65:882) 0,006
Sareamen | D0 (- I T EOETE S Ea e TS
0.86:1.27) 064:0.48) 064:0.43) 057:206)
TIDT Chalesierot
(mgidL)
Prewesment | 44(5:123) 2(1886) 50 27:145) 50 (35:90) 8T8 0995
LLLOE T T OO L LT TR TR TG KN E I O O E T )

Table 4: Pre and posttreatment percentage changes in
groups.

MGN: Membranous glomerulonephritis. IgAN: 1gA nephro-
pathy. MCD: Minimal change disease. MPGN:
Membranoproliferative glomerulonephritis. FSGS: Focal seg-
mental glomerulosclerosis. UPE: Urinary protein excretion.
eGFR: Estimated glomerular filtration rate. LDL: Low dansity
lipoprotein. HDL: High dansity lipoprotein. *Percentage chan-
ge values was compared.

Discussion

This study was the first study from our
province that analyze PGD patients according to
biopsy findings, treatment responses, clinical
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results and laboratuary findings. PGDs are from the
most three causes advance to ESRD. The subgroups
of the disease vary by many factors such as genetic,
geographical location, gender, age. Renal biopsy is
the gold standard for diagnosis and beginning of
treatment®®. The commonest type of PGD alterable
in many countries and regions. We found MGN was
the most frequent type of PGD (40.5%). FSGS was
the commonest type of PGD encountered in Saudi
Arabia and IgAN is the most detected type of PGD
in Australia and west of France. MGN was more
seen in China®®. The mean age of PGD patients
were higher in MGN cases and male gender was
predominantly in our study such as other studies®?.

Nephrotic syndrome was the most clinical evi-
dence in our study by the time of biopsy (53.4%).
the frequency of nephrotic syndrome among
patients submitted to renal biopsy has ranged from
17 to 49.5%"%'". Angiotensin converting enzyme
inhibitors (ACE1) and angiotensin receptor blockers
(ARB) were more use in PGD as primary treatment.
Steroid treatment was more received in MCD and
MGN, cytotoxic agents were more used in FSGS
and MGN®?. Response of treatment was different
in PGD. Complete remission was seen between
374% and 47.9%. Partial remission alter between
13.9% and 25.4%. Patients with no response were
seen between 12.8% and 19.9%"". We found simi-
lar results in treatment and response of treatment.

The clinical course was different in type of
PGD. FSGS had poor prognosis and renal survival
among PGD patients. Although the treatment 50%
of FSGS patients progress to ESRD and the recur-
rence rates were higher after transplantation® '>.
ESRD and recurrence were higher in our FSGS
patients. Generally renal survival was lower in
FSGS and MPGN®* " We demonstrated similar
results in our study.

The absence of this study was its retrospective
nature and limit comparisons with datas from other
regions of Turkey.

Consequently, our study gives epidemiologic,
clinical and laboratuary informations on the evalua-
tion of PGD. Renal biopsy is gold standard in diag-
nosis for PGD patients. Early diagnosis, follow-up
and appropriate immunosuppressive medications
affect mortality and clinical progress in PGD. The
multiplicity of biopsy findings and proteinuria are
significant for the choice of treatment. Renal sur-
vival is poor in some PGD subtypes such as FSGS
and MPGN. The glomerulopathies can repeat
although renal transplantation.

Monitoring and treatment of patients must be
closely followed. Genetic studies, biomarkers can
support the diagnosis such as kidney biopsy.
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