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Abstract

Membranous glomerulonephritis (MGN) is the most common glomerular disease leading to nephrotic
syndrome in adults. MGN can be primary (idiopathic) or secondary to other diseases. The treatment of
MGN can be pathogenic or symptomatic. Pathogenetic treatment is indicated to patients with iMGN or
class 5 lupus nephritis and includes a wide range of drugs: corticosteroids, alkylating agents, cyclospotine,
tacrolimus, mycophenolate mofetil, ACTH and newer substances, products of gene engineering, such as
rituximab and eculizumab.

The aim of this study was to evaluate the gender-specific differences in the disease course and to evaluate
the effect of the therapeutic schemes in patients with biopsy-proven MGN.

We studied 72 subjects with biopsy-proven MGN. The levels of proteinuria, total plasma protein,
albumin and renal function were examined at the time of the diagnosis, in its course and at the end of the
follow-up. These markers were compared to gender, age, comorbidities and different treatment regimens.

We found statistically significant gender-related differences in the levels of proteinuria, total plasma
protein and albumin. There was a difference in the full remission rates between genders, but no significant
gender difference in the patients that reaching any remission and in the relapse rates. No difference was
observed between patients receiving lower doses and high doses of Cyclophosphamide.

The results of our study reveal that females have a more favorable disease course with lower proteinuria
and a higher chance of reaching complete remission than males. Our data show that treatment with lower
doses of Cyclophosphamide leads to equally good results in reducing proteinuria and achieving remission
compared to high doses and pulse treatment is a valid option in the treatment algorithm of iMGN.

Pesrome

Mem6pano3snsiii raomepysoredput (MI'H) aBaserca Hanbosee pacpocTpaHEHHBIM IPOMEPYAAPHBIM
3a00AeBaHIEM, IPUBOAAIIIM K HE(DPOTHIECKOMY CUHAPOMY Y B3pocAbix. MI'H mosxer GbITh IepBUYHBIM
(MAMIOTIATHYECKIM) MAM BTOPHYHBIM — ACCOIMHPOBAHHBIM C APyrumu 3aboseBannamu. Aeuenne MI'H
ABASETCA MATOT€HETUYECKUM MAM cuMITroMaTndeckuMm. [Tarorenernueckoe AedeHne BKArOUaeT B ce0s
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HCIOAB30BaHUE IINPOKOIO CIIEKTPA ACKAPCTBEHHBIX MPEHAPATOB: KOPTUKOCTEPOHUABI, AAKHAUPYIOIIHE
areHTbI, IIUKAOCIIOPUH, TAKPOAUMYC, MukodeHorar mogerua, AKTT u Goaee HOBbIE IIperIapaTsl — Ipo-
AYKTBI TEHHOI MH)KEHEPUU, TAKHE KAK PUTYKCHMA0 U 3KyAn3ymal.

ITeapro 3TOTO ICCAEAOBAHNSA OBIAA OLIEHKA 0COOEHHOCTEH TeUeHNA 3a00A€BAHNA Y ITAITUEHTOB My>KCKOT'O
Y )KEHCKOTO IT0AQ, 2 TAK)Ke OIleHKA 3(P(PeKTUBHOCTH HCII0AB30BAHUA TEPANIEBTUIECKHAX CXEM Y ITALIMEHTOB
¢ MI'H, noATBep>KACHHBIX OHOIICHEIA.

Ms1 usyunan 72 manueHTa ¢ oATBepokAeHHbIM 6uoncueir MI'H. ITokasarean nporenHypun, oomero
OeAka, aAbOyMHHA U (PYHKITUU II0UEK OBIAU MICCA€AOBAHBI BO BPeMA IIOCTAHOBKH AMArHO3a, BO BpeM: Te-
ueHnsA 60A€3HU U B KOHITe HaOAroAeHN:A. IToAydeHHBIE AAHHBIE IT0 9THM ITOKA3ATEAAM UCIIOAB30BAAUCH AAA
ITOCACAYIOIIET0 CPABHUTEABHOI'O AaHAAU32 C YIETOM II0AA U BO3PACTA MMAINEHTOB, HAAWYINA COITYy TCTBYFOLIUX
3a00A€BaHUI M PA3AMYHBIX PEXKUMOB ACYECHHA.

MBg1 06HApY>KUAYM CTATUCTHYECKH 3HAYUMBIE T€HAEPHBIE PA3AMYHA B YPOBHAX POTEUHYPHH, B KOHIICH-
Tpanuax obmero 0eaka u aabOymuna. HaGAroparock pasandume B II0OKAa3aTEAAX IIOAHOI PEMUCCHH MEXKAY
IIOAAMU, HO He OBIAO CYyIIeCTBEHHOMH I€HA€PHOM PA3HUIIBI y TAIIMEHTOB, KOTOPhIE AOCTUTAH KAKOH-AHGO
pemuccun u B yactore peruAnBoB. He HaGAI0A2AOCH pa3Anunmii MeXKAY AIIMEHTAMH, IIOAYYaBIIMMHU HU3-
KUe AO3BI U BBICOKHE AO3BI IUKAO(OoCchaMuaa.

Pe3yAbTaThI HAIIIETO HCCAEAOBAHIA IIOKA3BIBAIOT, YTO YKEHIIIHBI HIMEIOT GoAee OAAronpUATHOE TEUEHUE
3a00AeBaHuA ¢ 60Aee HU3KOM IPOTEHHYPHEH U Y HUX G0Aee BBICOKUI IIAHC AOCTUYb IIOAHOM PEMUCCHIL.
Harru AaHHBIE IIOKA3BIBAIOT, YTO A€YECHIE HU3KIMH AO3aMU IUKAO(OC(aMIAA IPHUBOAUT K OAMHAKOBO
XOPOIINM PE3YABTATAM II0 CHIDKEHUIO IPOTEMHYPHH U AOCTYDKEHHH PEMUCCUU IO CPABHEHHIO C BBICO-
KHMU AO3aMH, a ''IiyAbc-TepanusA’ CBePXBBICOKUMIE AO3AMHU ABAACTCA AOILy CTUMBIM BAPUAHTOM B AATOPHTME

Aeuenus uMIT'H.

Karouesvte caosa: yerbparosmsiii eaomepyaoredpunsy npomeurypus; aederie

Introduction

Membranous glomerulonephritis (MGN) is the most
common glomerular disease leading to nephrotic syn-
drome in adults [1]. MGN can be primary (idiopathic) or
secondary. Idiopathic MGN (iMGN) is an antibody-me-
diated disease, characterized by an uniform thicken-
ing of glomerular basal membrane (GBM), caused by
sub-epithelial deposits of immune complexes [2, 3].
Treatment of MGN can be conservative (symptomatic)
or pathogenic, depending on proteinuria, renal func-
tion and the risk of progression. Symptomatic therapy
includes a dietary regimen with restriction of protein
intake (0.8 gr/kg ideal body weight/daily of high-
quality protein) and control of blood pressure (target
BP<125/75 mmHg), hypetlipidemia and edemas [4, 5].

When conservative treatment is considered inade-
quate, in patients with iMGN or class 5 lupus nephritis
pathogenic treatment with immunosuppressive drugs
should be initiated, and the assessment is based on pro-
teinuria and renal function. As monotherapy is rarely
effective in MGN, a treatment regimen involving more
than one drug is usually initiated [6]. There are various
schemes involving different groups of immunomodula-
tory agents. An approximate algorithm for the treatment
of iMGN was published in Cattran D. Management of
membranous nephropathy: when and what for treat-
ment. ] Am Soc Nephrol 2005; 16: 1188-1194 [7].

In patients with mild proteinuria (below 4 g/day)
and normal renal function the initial treatment is con-
servative (ACEIZARB, dietary protein restriction, main-
taining BP<125/75 mmHg) and proteinuria and renal
function continue to be monitored. In patients with

moderate proteinutia (=4 to <8 g/day) and normal
renal function the initial treatment is conservative, and
patients are monitored for 6 months. If nephrotic range
proteinuria persists or the renal function decreases, or
complications occur pathogenic treatment with cortico-
steroids and cytotoxic agents is initiated. If that treat-
ment is not effective, cytotoxic agents are replaced with
Cyclosporine. Patients with heavy proteinuria (=8 g/day)
and/or decreased renal function can start with conset-
vative treatment and be monitored for a shorter period
of time. If there is no effect on proteinuria and/or renal
function the first drug of choice is Cyclosporine and
if it is not effective it can be replaced by corticoste-
roids/cytotoxic combination. Similar are the guidelines
of KDIGO from 2012 [8]. Despite the multiple agents
and treatment regimens, around 30% of patients with
IMGN progress to end stage renal disease [9]. Moreover,
the medications used in iMGN treatment, are often as-
sociated with numerous side effects, including diabetes
mellitus, infertility, neoplasms etc. Newer alternative
agents with fewer side effects are urgently needed, but
there are still no such with proven efficacy in achieving
lasting remissions and renal survival. Therefore, it is im-
portant to apply an individualized approach to treatment
aimed at achieving remission while minimizing the side
effects and complications.

Materials and methods
Study design and subject selection

For the period 01.2009-01.2017 we studied
92 patients with biopsy-proven MGN, mean age
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54.37115.37 years (18-77), 56 males and 36 females.
Twenty patients (11 males and 9 females) were lost
during follow-up period and were excluded from the
statistical analysis. Overall 72 patients were included
(mean age 52.56113.99 years, 18 to 77 years, 45 males
and 27 females). In all patients MGN was verified with
histological examination of percutaneous renal biopsy
material. MGN was classified as primatry or second-
ary after pro-active investigations due to the presence
of neoplasms, systemic connective tissue diseases and
viral hepatitis (HBs-antigen, anti-HCV). The following
inclusion criteria were used: Age 218 years; histologically
proven MGN;; proteinuria over 4 g/day at the beginning
of treatment; Follow-up for at least 12 months.

During the follow-up period and for the purposes
of this study, the terms "remission" and "relapse" are
defined as follows: incomplete remission: normal total
protein and albumin values, proteinuria 2.0-0.2 g/day
and proteinuria reduction no less than 50% of its peak
value; complete remission: normal values of total pro-
tein and albumin, proteinuria below 0.2 g/day; relapse:
increase of proteinuria over 2.0 g/day after reaching any
remission.

Clinical data collection

Detailed medical history and complete physical
examination were performed in all patients. Creatinine
clearance was calculated according to the CKD-EPI
formula (mL/min/1.73 m?). All individuals underwent
detailed standard abdominal ultrasound evaluation

(ESAOTE-MYLAB-60).

Table 1

Frequency of primary and secondary MGN in males and females

Nevena Guerguinova, Boris Bogov, Milena Nikolova, Mila Liubomirova, Todor Kundurzhiev

Laboratory data collection

Venous blood and urine were taken at standard con-
ditions with standard methods. Creatinine, total protein
and albumin were investigated in serum and proteinuria
was investigated in 24 hour urine samples; the values
expressed in grams/24 hours.

Histological data

After signing informed consent, all patients under-
went percutaneous puncture renal biopsy (PRB) (auto-
mated Gun system, 16/20 G biopsy needle, blind, with
preceding ultrasound location of the left kidney) with
subsequent standard histological and immunohistochem-
ical evaluation plus Congo-red staining, if needed (to ex-
clude amyloidosis), and electron microscopy, if indicated.

Statistical analysis

All data were analyzed using standard statistical
package SPSS 16.0 and EXCEL for Windows, using:
1) Fisher's exact test; 2) Mann-Whitney U-test; 3) Kru-
skal Wallis Test for; 4) ANOVA Repeated measures;
5) Friedman test.

Results

Overall 45/72 patients (62.5%) were males and
27 (37.5%) were females. Eleven were under 35 years
(15.3%), 36-65 years were 46 (63.9%), over 65 years were
15 patients (20.8%); 62 patients had primary MGN and
10 (13.9%) had secondary MGN. The studied patients
had the following comorbidities: hypertension — 65
(90.35%), diabetes mellitus — 23 (32%) in 9 (12.5%)
the diabetes preceded the diagnosis of MGN and 14

Gender  Statistics Primary Secondary  Total P (19.5%) the diabetes occurred in the course of treatment,
Ml N 42 3 45 7 (9.7%) had systemic lupus, 3 (4.2%) — viral hepatitis.
ales N N
% 67.7% 30.0% 62.5% Ten patients (13.9%) were with secondary MGN and 62
20 7 57 (86.1%) had iMGN (Table 1).
Females 0,034 : " Toni
% — 20.0% _— In females, proteinuria was significantly lower (both
N P o - at the onset of MGN and on subsequent measurements,
Total Table 2). Similar gender-related difference was found
0, 0, 0/ 0, . . .
o 100.0%  100.0%  100.0% in total protein and albumin levels (Table 3 and 4). There
Table 2
Proteinuria levels in male and female patients
Marker Gender N Mean Median SD Min Max U p
Male 45 9.82 8.00 5.91 1.00 26.00
Proteinuria 1* 412.0 0.022
Female 27 7.04 6.00 5.47 1.00 27.00
Male 45 5.84 5.00 4.01 0.00 15.00
Proteinuria2 * 301.0 <0.001
Female 27 2.78 2.00 241 0.00 9.00
Male 45 467 3.00 4.69 0.00 19.00
Proteinuria3* 351.0 0.002
Female 27 1.85 1.00 1.96 0.00 7.00
o Male 45 3.69 2.00 5.20 0.00 27.00
Proteinuria4* 385.5 0.008
Female 27 1.52 0.00 2.49 0.00 9.00

*1 —initial proteinuria, 2 - proteinuria after initial treatment, 3 - proteinuria 6 months after end of initial treatment, 4 - proteinuria at the end of follow-up period
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Table 3
Albumin levels in male and female patients
Marker Gender N Mean Median SD Min Max U p
Male 45 24.00 24.00 7.19 10.00 40.00
albumin 1* 464.0 0.095
Female 27 27.04 27.00 7.33 10.00 40.00
Male 45 29.51 30.00 6.27 14.00 40.00
albumin2* 317.0 0.001
Female 27 35.22 36.00 5.88 25.00 43.00
Male 45 32.98 34.00 6.34 16.00 44.00
albumin3* 438.5 0.049
Female 27 36.07 37.00 4.46 27.00 44.00
. Male 45 35.20 36.00 7.76 15.00 48.00
albumin4* 528.5 0.357
Female 27 37.15 38.00 533 25.00 47.00
*1 —initial albumin values, 2 - albumin values after initial treatment, 3 — albumin values 6 months after end of initial treatment,
4 - albumin values at the end of follow-up period
Table 4
Total protein levels in male and female patients
Marker Gender N Mean Median sD Min Max U p
. Male 45 49.36 49.00 7.80 37.00 74.00
Total protein 1* 477.0 0.128
Female 27 52.52 52.00 8.16 38.00 69.00
Male 45 54.20 55.00 7.75 41.00 70.00
Total protein2* 355.5 0.003
Female 27 60.56 59.00 7.24 45.00 75.00
Male 45 57.47 58.00 8.83 38.00 72.00
Total protein3* 4135 0.024
Female 27 62.22 64.00 7.23 44.00 73.00
Male 45 60.60 63.00 10.01 39.00 80.00
Total protein4* 5325 0.382
Female 27 63.04 62.00 8.05 46.00 78.00
* 1 —initial total protein values, 2 - total protein values after initial treatment, 3 - total protein values 6 months after end of initial treatment,
4 - total protein values at the end of follow-up period
Table 5
Renal function in male and female patients
Marker Gender N Mean Median SD Min Max U P
Male 45 70.64 65.00 31.60 6.00 132.00
eGFR1* 581.0 0.758
Female 27 67.37 73.00 33.76 4.00 134.00
Male 45 70.87 78.00 31.64 9.00 129.00
eGFR2* 538.0 0.419
Female 27 65.37 63.00 24.01 14.00 109.00
Male 45 73.62 76.00 32.26 13.00 153.00
eGFR3* 514.5 0.279
Female 27 66.37 68.00 27.47 13.00 127.00
Male 45 66.38 62.00 29.46 5.00 121.00
eGFR4* 578.0 0.731
Female 27 67.96 77.00 32.02 8.00 121.00

* 1 —initial renal function, 2 - renal function after initial treatment, 3 - renal function 6 months after end of initial treatment,
4 - renal function at the end of follow-up period

Table 6

Frequency of achieved remission (complete and partial) and no

achieved remission in women and men with MGN

Remission  Statistics Males Females Total p
N 8 3 11
None
% 17.8% 11.1% 15.3%
N 23 7 30
Partial
% 51.1% 25.9% 41.7%
0.030
N 14 17 31
Complete
% 31.1% 63.0% 43.1%
N 45 27 72
Total
% 100.0% 100.0% 100.0%

was no significant difference in eGFR in males and fe-
males (Table 5). We observed no correlation between the
histological stage of the disease and gender.

In terms of remission, we observed no significant
gender difference in achieving any remission. Full re-
missions occurred more frequently in females, while
males more often achieved partial remissions. There
was also a slightly higher incidence of males in pa-
tients who never reached remission, 18%, compared
to 11% in females (Table 6). In patients who reached
any remission, the incidence of relapses did not show
gender-related differences. There was a significantly
higher prevalence of the secondary forms in females
(Table 1).

In terms of treatment, all patients were treated with
at least two immunosuppressive drugs. There was no
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Frequency of diabetes mellitus (pre-existing and developed in the treatment

course) in males and females with MGN

Nevena Guerguinova, Boris Bogov, Milena Nikolova, Mila Liubomirova, Todor Kundurzhiev

Table 7 tistically significant difference in proteinuria

levels after the initial ones in patients with

Diabetes mellitus

and without diabetes mellitus, proteinuria
being higher in diabetic patients (in dia-
betic patients mean proteinuria after initial
treatment was 9.56 g/day+5.14, in non-
diabetic patients it was 3.98 g/day£3.16,

$=0.009). Accordingly, there were differ-
ences in total protein and albumin levels.

Although no pathological features of di-
0.01 abetic nephropathy were described in this

Developed
Gender  Statistics L in the Total p
No Pre-existing
course of
treatment
N 30 9 6
Male
% 61.2% 100.0% 42.9% 62.5%
N 19 0 8
Female
% 38.8% 0.0% 57.1% 37.5%
N 49 9 14
Total
% 100.0% 100.0% 100.0% 100.0%

group, some discreet changes cannot be
excluded. There was no difference between

statistically significant difference in the agents used in the
treatment of primary and secondary forms, with the
exception of Imuran (Azathioprine, AZA), which was
mainly used in the treatment of secondary membranous
nephropathy cases associated with lupus. In patients
treated with Cyclophosphamide (CYC), the adminis-
tered cumulative doses did not differ in primary and
in secondary MGN.

In the subgroup with diabetes mellitus, such pre-
existing glomerular disease was observed only in males
(Table 7). In patients with diabetes mellitus developed
in the coutse of treatment there, no difference between
males and females was found (Table 7). There was a sta-

the groups in serum creatinine and eGFR
levels (in diabetic patients mean eGFR was
67.74 mL/min/1.73 m? +26.42, in non-diabetic patients
mean eGFR was 77.11 mIL/min/1.73 m?>+29.86, p=0.796).

All patients were treated with at least two immuno-
suppressive drugs — 49 (65.8%) were treated with
a combination of two immunosuppressants, 16 (21%)
patients were treated with three drugs and 7 (8.4%)
were treated with four immunosuppressive agents. The
majority patients (46, 65%) were treated with a combina-
tion of corticosteroid (GCs) (administered as pulse and
then orally — p.o. — or only orally) and CYC (pulse, oral
or combined). In 13 of them, a third immunosuppressive
drug (in 7 — AZA and in 5 — Cyclosporine A, CsA) was

added after no response to the initial treatment. In the

Table 8
Proteinuria levels in patients treated with CsA after lack of effect of initial treatment with GCs+CYC

Marker CsA N Mean Median SD Min Max U p**
+ 62 8.39 7.00 5.60 1.00 27.00

Proteinuria 1* 241.0 0.260
- 10 11.20 10.00 7.21 3.00 25.00
+ 62 4.21 4.00 337 0.00 15.00

Proteinuria2* 174.5 0.026
- 10 7.70 6.50 4.95 2.00 15.00
+ 62 3.00 2.00 3.57 0.00 19.00

Proteinuria3* 113.0 0.001
- 10 7.40 5.00 5.36 3.00 16.00
+ 62 2.00 1.00 2.63 0.00 10.00

Proteinuria4* 114.0 0.001
- 10 8.30 4.50 8.59 1.00 27.00

* 1 —initial proteinuria, 2 - proteinuria after initial treatment, 3 — proteinuria 6 months after end of initial treatment, 4 - proteinuria at the end of follow-up period
** significance of difference between patients treated with CsA and patients not treated with CsA

Table 9

Albumin levels in patients treated with CsA after lack of effect of initial treatment with GCs+CYC

Marker CsA N Mean Median sD Min Max U p**
+ 62 25.73 26.00 6.83 10.00 40.00

albumin 1* 205.0 0.087
- 10 21.50 19.50 9.57 10.00 38.00
+ 62 32.15 32.00 6.69 14.00 43.00

albumin2* 220.5 0.145
- 10 28.60 30.50 6.17 18.00 37.00
+ 62 34.79 36.00 5.50 19.00 44.00

albumin3* 181.5 0.036
- 10 30.10 30.00 6.76 16.00 39.00
+ 62 36.60 38.00 6.51 17.00 48.00

albumin4* 201.5 0.077
- 10 31.80 30.00 8.57 15.00 46.00

*1 —initial albumin values, 2 — albumin values after initial treatment, 3 - albumin values 6 months after end of initial treatment,

4 - albumin values at the end of follow-up period

** significance of difference between patients treated with CsA and patients not treated with CsA

44 Hedponorua v gnanus - T. 21, N2 1 2019



Membranous glomerulonephritis - gender-related differences of disease course and evaluation of therapy efficiency

OPMFMHGﬂbeIe CTaTbM

Table 10
Renal function in patients treated with CsA after lack of effect of initial treatment with GCs+CYC
Marker CsA N Mean Median sD Min Max U p**
+ 62 73.00 75.00 33.26 4.00 136.00
eGFR1* 284.0 0.672
- 10 66.80 56.50 26.12 29.00 106.00
+ 62 69.81 72.50 28.50 9.00 131.00
eGFR2* 302.5 0.903
- 10 69.80 73.50 3331 9.00 127.00
+ 62 71.15 71.00 30.20 13.00 132.00
eGFR3* 302.0 0.896
- 10 76.20 74.00 34.03 35.00 155.00
+ 62 69.42 72.50 31.40 5.00 123.00
eGFR4* 2335 0.213
- 10 59.00 55.50 20.50 36.00 110.00
*1 —initial renal function, 2 - renal function after initial treatment, 3 - renal function 6 months after end of initial treatment,
4 - renal function at the end of follow-up period
** significance of difference between patients treated with CsA and patients not treated with CsA
Table 11
Frequency of achieved remission (complete and partial) and no achieved remission in patients treated
with different cumulative doses of CYC
Remission
Doses Statistics - Total p
None Partial Complete
N 4 11 9 24
<3500
% 40.0% 40.7% 30.0% 35.8%
N 5 8 14 27
3550-7000
% 50.0% 29.6% 46.7% 40.3%
N 0 2 4 6
7050-10000 0.619
% 0.0% 7.4% 13.3% 9.0%
N 1 6 3 10
>10000
% 10.0% 22.2% 10.0% 14.9%
N 10 27 30 67
Total
% 100.0% 100.0% 100.0% 100.0%
Table 12
Proteinuria levels in patients treated with different cumulative doses of CYC
Marker Doses N Mean Median sD Min Max Chi-Square P
<3500 29 6.90 6.00 4.62 1.00 21.00
-7 27 11. Y Y d 27.
Proteinuria 1* 3550-7000 33 900 669 300 00 7.9 0.047
7050-10000 6 7.67 8.50 418 1.00 13.00
>10000 10 8.00 6.50 5.83 2.00 22.00
<3500 29 4.69 4.00 3.58 0.00 14.00
3550-7000 27 522 5.00 4.05 0.00 15.00
Proteinuria2* 4.5 0.210
7050-10000 6 2.00 1.00 2.00 1.00 6.00
>10000 10 4.90 3.50 4.23 0.00 15.00
<3500 29 4.10 3.00 4.28 0.00 19.00
3550-7000 27 2.93 1.00 4.03 0.00 16.00
Proteinuria3* 4.2 0.242
7050-10000 6 217 1.50 248 0.00 7.00
>10000 10 4.90 3.50 4.56 1.00 14.00
<3500 29 2.83 2.00 3.15 0.00 10.00
3550-7000 27 3.00 1.00 5.78 0.00 27.00
Proteinuria4* 2.2 0.531
7050-10000 6 1.17 1.00 0.75 0.00 2.00
>10000 10 3.70 2.00 5.31 0.00 18.00

* 1 —initial proteinuria, 2 - proteinuria after initial treatment, 3 - proteinuria 6 months after end of initial treatment, 4 — proteinuria at the end of follow-up period
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Table 13
Albumin values in patients treated with different cumulative doses of CYC
Marker Doses N Mean Median sD Min Max Chi-Square p
<3500 29 27.03 29.00 7.84 10.00 40.00
3550-7000 27 23.78 24.00 7.10 10.00 40.00
albumin 1* 3.7 0.292
7050-10000 6 2417 23.50 6.49 16.00 33.00
>10000 10 23.90 24.00 6.72 16.00 38.00
<3500 29 30.55 29.00 7.52 14.00 43.00
3550-7000 27 31.85 32.00 6.21 18.00 43.00
albumin2* 3.0 0.388
7050-10000 6 35.67 37.50 7.39 22.00 43.00
>10000 10 31.90 32.50 4.53 21.00 37.00
<3500 29 3331 34.00 6.00 20.00 43.00
3550-7000 27 35.07 36.00 5.80 16.00 44.00
albumin3* 39 0.277
7050-10000 6 37.00 37.50 237 33.00 40.00
>10000 10 32.30 31.50 6.73 19.00 42.00
<3500 29 33.55 35.00 6.69 17.00 43.00
3550-7000 27 37.52 38.00 6.96 15.00 48.00
albumin4* 6.1 0.107
7050-10000 6 3717 38.00 534 29.00 43.00
>10000 10 37.80 39.00 7.57 27.00 48.00
*1 - initial albumin values, 2 — albumin values after initial treatment, 3 - albumin values 6 months after end of initial treatment,
4 - albumin values at the end of follow-up period
remaining patients various combinations of Table 14
immunosuppressive medications were used, Dynamics of laboratory parameters in patients with MGN
all of which included corticosteroids and at different periods of treatment
CYC and one or more other drugs. Mark 1-2 1-3 1-4 2-3 2-4 3-4
arker
. \Y/hecrll Cszi‘x{ \Cxlzasffadded to th.erap.y, we p p b b p b
observed marked effect on proteinuria, es-
S. Vv . ¢ p ) €8 Proteinuria*® <0.001 <0.001 <0.001 <0.001 <0.001 0.001
pecially in the late stages of follow-up, and
. . . in¥*
a correspondmg, albeit less pronounced, in- Total protein <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
crease in the levels of total protein and albu- ~ Albumin** <0.001  <0.001  <0.001 0002 <0001  0.002
min (Table 8 and 9). The more pronounced  creatinine* 0961 0644 0760 0832 0201 0016
effect in later stages of follow-up can be  cepu. 0798 0595 038 0265 0423 0051

explained by the fact that CsA was included
later in therapy when there was no effect

* U-test; ** Post Hoc test — (Sidak)

from the initial treatment. No significant
difference in renal function was observed
compared to CsA-free patients (Table 10).

In patients on CYC we found no significant dif-
ference in remission rates at the different cumulative
doses and the route of administration (i.v. and p.o.)
(Table 11). No dose-related differences in proteinuria
levels, total protein, serum albumin, and renal function
were observed (Table 12 and 13). During the follow-up
after initial treatment, we observed significant reduction
of proteinuria and increase of total protein and albumin
levels without statistically significant effect on renal func-

tion (Table 14).
Discussion

MGN is one of the most common glomerulopathies
in adults. In approximately 30% of the patients the dis-
ease progresses and leads to terminal renal failure despite
the treatment. One of the risk factors for progression is
male gender. Our study confirms that MGN in women
occurs with significantly lower levels of proteinutria, both
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1 - initial value, 2 - value after initial treatment, 3 — value 6 months after end of initial treatment,
4 - value at the end of follow-up period

at baseline and subsequent measurements [10]. In the
studied patients, statistically significant differences be-
tween the two genders were reported at all proteinuria
values, but in terms of total protein and albumin, such
differences were observed in the interim measurements,
but not at the beginning and end of the follow-up pe-
riod. In our study there was a statistically significant
difference in creatinine levels between males and fe-
males in all measurements but no difference in eGFR
levels. This can be explained by the formula used for
calculating eGFR (CKD-EPI), which does not take
into account body weight and higher muscle mass
in men.

Female gender is well-known factor favoring remis-
sion. In our study there was no difference in the total
number of remissions, but reaching a full remission was
significantly higher in female sex. Significant differences
in the incidence of relapses in men and women were
not found.
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Our data showed a statistically significant prevalence
of secondary forms of MGN in women. In interpret-
ing these results, it should be borne in mind that the
secondary MGNss in our study were based mainly on
systemic lupus erythematosus (prevalent in women) and
a few were associated with viral hepatitis, but not on
neoplasms — patients with proven neoplastic diseases
were directed for treatment of the underlying disease,
and were lost from follow-up and therefore were not
included in the statistical analysis.

The significant differences in the treatment of pri-
mary and secondary forms with AZA should be inter-
preted according to the data presented above. AZA is
a purine antimetabolite and its effect in iIMGN is con-
troversial and it is not included in the commonly used
treatment algorhythms. More commonly used in the
treatment of MGN is mycophenolate mofetil (MMF).
In secondary forms of MGN, a major part of therapy
is the treatment of primary illness. AZA is a drug with
proven efficacy in the treatment of SLE and the high
incidence of secondary MGN associated with lupus, ex-
plains the significant difference in its use in secondary
MGN.

Antibodies against the M-type phospholipase A2 re-
ceptor (PLA2R) were identified in 2009 and are present
in 50-100% in patients with iMGN [11]. Although they
were considered pathognomonic for IMGN, later studies
showed that they can be found in up to 30% of cases
with secondary MGN.

Monotherapy in MGN is insufficiently effective and
therefore the treatment is carried out with a combination
of immunosuppressive medications. The combination
of corticosteroid and an alkylating cytostatic is consi-
dered the gold standard in the treatment of MGN [12],
although some authors favor other initial treatments,
such as corticosteroids and CsA or Rituximab. The most
commonly used drug is CYC. Alkylating cytostatics are
drugs with well-known toxicity and side effects being
directly dependent on the total cumulative dose [13].
Most regimens include oral administration of CYC,
whereby high cumulative doses are achieved within
a short period of time. When conducting pulse treat-
ment with monthly i.v. administration of high doses of
CYC (10-12 mg/kg/monthly), the beneficial effect of
treatment is preserved, avoiding the accumulation of
high cumulative doses [14, 15], and in the event of re-
lapse of the disease it is possible to carry out subsequent
courses of treatment.

The present study shows that the effect on protein-
uria reduction and normalization of total protein and
albumin levels are comparable in patients receiving low
(3500 mg), medium (3500-10,000 mg) and high (over
10,000 mg) doses of CYC. There is no difference in the
petrcentage of patients who have reached complete or
incomplete remission and there is no higher relapse rate.
In patients, where the initial treatment with CYC was not
effective our results show a significant reduction in pro-
teinuria in patients treated with CsA and a correspond-

OpMFMHGﬂbeIe CTATbU

ing, albeit less pronounced, increase in total protein and
albumin. There is no correlation between treatment with
CsA and renal function.

Conclusion

Female gender has a more beneficial progression of
MGN - lower proteinuria, higher total protein and al-
bumin, and the rate of complete remission is higher.
The pulse administration of CYC has an equally ben-
eficial effect in the treatment of MGN compared to
oral dosing at significantly lower cumulative doses. Thus,
the therapeutic effect is maintained, with a significant
reduction in the risk of side effects and adverse reac-
tions. In patients where treatment with corticosteroids
and alkylating cytostatic was not effective, adding CsA
leads to remission in approximately 60% of the patients.
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