Acta Pacdiatrica Hungarica, 29 (3 —4), pp 293—298 (1988 —1989)

Plasma exchange and immunosuppressive
therapy in a paediatric patient with systemic

lupus erythematosus

STuari, | Haszon, T Bodrogi

Department of Paediatrics, University Medical School of Szeged, Hungary

Received 8 June 1987

A case is reported of systemic lupus erythematosus (SLE) associated
with steroid-resistant nephrotic syndrome. Serial plasma exchanges (PE)
combined with prednisolone treatment induced complete normalization of
the immunological findings: the anti-DNA antibody, antinuclear antibody,
LE cell phenomenon and circulatory immune complexes became negative.
The prostacyclin (PG12 production-supporting activity in the plasma in-
creased to the control range; inhibitors of PGI» production were eliminated.
The creatinine clearance normalized, the urinary protein excretion decreased
significantly, and the facial erythema disappeared. Continued treatment
with chlorambucil + low-dose prednisolone led to a complete and stable
remission of the nephrotic syndrome, and the C3complement normalized.
The low level of PGI2production-supporting activity in the plasma may be
explained by the inhibitor of PG 12 production. PE + immunosuppressive
thorapy might have beneficial effects on the immunological changes and
PG 12 metabolism, and also on the remission of SLE-nephrotic syndrome.

Systemic  lupus  erythematosus
(SLE) is considered a prototype ofthe
immunologically mediated disease.
Nonglomerular circulating immune
complexes (CIC) containing DNA an-
tigens and DNA antibodies (and other
immunoproteins, autoantibodies) are
trapped by small vessels of numerous
organs or are formed in situ, leading
to disseminated vasculitis [1]. The
renal involvement is one of the major
causes of mortality [6]. Until recently
the most frequently used treatment of
SLE involved corticosteroids, azathi-
oprine and cyclophosphamide. The
management has changed during the
last few years by the availability of
dialysis, plasma exchange (PE), large
doses of méthylprednisolone and anti-

platelet agents [2]. We report here on
a patient with SLE, associated with
steroid-resistant nephrotic syndrome,
who was successfully treated by a
combination of PE, chlorambucil and
prednisolone. The effects of therapy
on the immune system and prosta-
cyclin (PGI12 metabolism were fol-
lowed.

Case report

A ten-year-old boy was admitted
with the symptoms of SLE: facial
erythema, persisting microscopic and
intermittent macroscopic haematuria
associated with proteinuria (6 g/24
hours, urinary protein selectivity in-
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dex 0.46) and azotaemia (creatinine
clearance: 42 ml/min/1.7 m2). White
blood cell count 2800/pl, platelet
count 90 000/pl. The immunological
findings corresponded to SLE with
respect to the high concentration of
anti DNA antibody [8], positive LE
cell phenomenon [4], antinuclear anti-
body (ANA) [3], CIC (7-11) and low
level of C3 complement in the serum.
Histological study of the kidney dem-
onstrated a diffuse membranous
glomerulonephritis corresponding to
class V/D according to the WHO clas-
sification [6]. This was combined with
diffuse glomerulonephritis and mesan-
gial proliferation with widespread
subendothelial deposition. Treatment
prior to admission was performed
with high-dose prednisolone (2mg/kg
bwt/day), which was continued with
1 mg/kg bwt alternate day steroid
therapy. As no response was observed,
PE-s were performed by Bellco plas-
maflow on eight occasions during a
period of two months. The removed
plasma was replaced by 1.5—2 1 fresh
frozen plasma. During the first six
weeks prednisolone was given on alter-
nate days (1 mg/kg bwt); this was
continued with 2 mg/kg bwt steroid
treatment daily during the following
2 weeks. Between the 3rd and 5th
months the therapy was changed to a
0.2 mg/kg bwt/day chlorambucil and
1 mg/kg bwt alternate day predniso-
lone regimen. Since the 6th month
prednisolone has been continued in
the same dose for 14 months.

The kidney function (serum creati-
nine, urea N, electrolytes, creatinine
clearance, protein excretion), serum
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protein components, immunoglobu-
lins, C3 complement, anti DNA anti-
body concentrations in the serum,
CIC, LE cell phenomenon and ANA
were controlled regularly. The PG 12
supporting activity (PSA) and inhibi-
tory effect against PG 12 production
were studied in the patient plasma
before and after PE-s. The capacity of
the plasmato support PG Il2like activ-
ity was assessed by measurement of
the platelet antiaggregatory activity
by the method of Moncada et al [10].
The principle of this method is that
human umbilical arterial rings lose
their PG I2producing ability following
repeated washing with buffer solution.
Normal plasma is able to regenerate
PGI12 production from the vascular
endothelium in the presence of PG 12
stimulating factor [13]. In the study
of inhibitor of PGI2production fresh
unexhausted umbilical arterial rings
were used the PGIl2producing abi-
lity of which is eliminated by any
inhibitors present in the plasma [13].

The inhibitory effect was character-
ized by the quotient of the aggrega-
tions after incubation with patient and
control plasma.

Results

Following a transitional increase,
the level of proteinuria decreased after
the fifth PE, when treatment was
continued with high-dose prednisolo-
ne. The creatinine clearance normal-
ized (104 ml/min/1.7 m2). During chlor-
ambucil and low-dose steroid treat-
ment, the urine became negative. In
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the 20th month the kidney function
remained normal and proteinuria was
not detected (Fig. 1). Immunological
findings are given in Table I. PE
combined with low-dose alternate day
prednisolone therapy lowered the anti-
DNA antibody concentration. The
ANA, LE cell phenomenon and CIC
in the serum became negative during
PE + high-dose prednisolone treat-
ment. The C3 complement concentra-
tion increased considerably and
achieved the normal level during
chlorambucil and low-dose predni-
solone therapy. The other findings
remained negative (Table I.).

The plasma PSA was significantly
lower in the patient than in the 10
age-matched controls. This normal-
ized following the first PE, but had
decreased again before the second PE.
Each PE improved the plasma PSA,
but only temporarily. An inhibitory
effect against PG 12 production was

05-20 mg/kg/24h
PE

295

demonstrated in the patient plasma
prior to the PE-s; this had disap-
peared following the PE-s. Finally the
PSA stabilized (45%) following the
eight PE, and increased during remis-
sion (60%), no inhibitory activity
against PG I2production was observed
(Table 11).

Discussion

A low level of PSA was demonstrat-
ed in the plasma from the SLE pa-
tient, which might be explained by
the inhibition of PG I12production. PE
enhanced the PSA and inhibitors were
eliminated. Steroid therapy alone
did not influence the clinical symp-
toms, PSA level and immunological
changes. Our findings support the
hypothesis that disturbances in the
PG 12 metabolism might have an im-
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Fig. 1. The changes of creatinine clearance and protein excretion during plasma ex-

change and immunosuppressive treatment.

PE = plasma exchange; Uprot = urinary

protein excretion; Ocrcat = creatinine clearance
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Table |

Immunological changes during PE -f- immunosuppressive treatment

Before 1st PE
Following 1st PE
Following 2nd PE
Following 3rd PE
Following 4th PE
Following 5th PE
Following 6th PE
Following 7th PE
Following 8th PE
3rd— 5th month
6th—20th month

Prednisolone

2 mg/kg/24 hours
1 mg/kg/48 hours
1 mg/kg/48 hours
1 mg/kg/48 hours
1 mg/kg/48 hours
1 mg/kg/48 hours
2 mg/kg/24 hours
2 mg/kg/24 hours
2 mg/kg/24 hours
1 mg/kg/48 hours
1 mg/kg/48 hours

Chlorambucil anti-

Anti
DNA LE cell

C3com-

plement
ANA phenom- mg/100 cic

body enon
flg/ni

ml

725 N 60 1:64
700 N 70 1:38
41.0 . . 68 1:s
32.0 . . 68 1:8
200 + 63 1:4
50 + 63 1:4
25 N 65 —
50 — 74 —
1.0 — — 80
0.2 mg/kg/24 hours 10 _ — 105 _
10 — — 108 —

—: (ANA, LE cell phenomenon, CIC) negative

-}-: positive

portant role in the pathogenesis of
SLE-vasculitis [9]. PGI12is a strong
vasodilator and inhibits platelet ag-
gregation. In the absence of PGI2
thromDoxane B 2released from activat-
ed neutrophilic granulocytes and
aggregating platelets causes vasocon-
striction, induces chemotaxis and en-
hances platelet aggregation. These
processes contribute to the develop-
ment of diffuse renal functional dam-
age [12] with proliferative glomerulo-
nephritis. In addition, endothelial
damage decreases PG 12 production.
The chemical structure(s) ofthe inhib-
itor*) of PGI2production have not
been established. Several Kkinds of
compounds presumably have a simi-
lar effect. Serial PE-s resulted in
increases of the effects supporting
PG 12 production, and the elimination
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of inhibitors which blocked PGI12re-
lease. PE combined with steroid ad-
ministration contributes to an im-
provement in kidney function, a de-
crease in protein excretion and the
disappearance of erythema. Immu-
nological findings: anti DNA anti-
body, ANA, LE cell phenomenon and
CIC became negative, and the C3
complement concentration rose. The
clinical importance of the use of PE
in SLE appears to be that the dosage
and duration of immunosuppressive
treatment may be reduced markedly,
but a rapid improvement in the clini-
cal symptoms, immunological status
and PG I2metabolism is still attained.
We therefore suggest the use of treat-
ment with combined PE -+ immu-
nosuppressive therapy in serious SLE
associated with nephrotic syndrome.
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Plasma PSA anti inhibitory effect against I’G I12production in SLK

Before 1st PE
After

Before 2nd PE
After

Before 3rd PE
After

Before 4th PE
After

Before 5th PE
After

Boforo 6th PE
After

Before 7th PE
After

Before 8th PE
After

3rd—5th month

6th— 20th month

Immunosuppression

Prednisolone

Prednisolone

Prednisolone

Prednisolone

Prednisolone

Prednisolone

Prednisolone

Prednisolone

Chlorambucil -
Prednisolone

Prednisolone

Plasma PSA control valuo > 40%
PGIj inhibitor control = 1.0

References

. Agnello V: The iminunpathogenesis of

lupus nephritis. Adv Nephrol (Nocker
Hospital) 6: 119, 1976

. Cameron J St, Chantier C, Haycock G,
Hicks J:The nephritis of systemic lupus
erythematosus in childhood and adoles-
cence. In: Brodehl J, Ehrich JHN
(eds) Paediatric Nephrology. Procedings
of the Sixth International Symposium
of Paediatric Nephrology. Springer,
Berlin Heidelberg New York Tokyo,
1984, pp. 230.

. Coons AH, Kaplan MH: Localization
of antigen in tissue cells. Il. Improve-
ments in a method of detection of anti-
gen by means of fluorescent antibody.
J Exp Med 91: 1, 1950

. Dubois EL, Freeman V: Comparative
evaluation of the sensitivity of the LE

PSA Inhibitor of PGI,
(&) production
235 2.0
75.0 1.0
29.8 12
55.0 1.0
10.6 2.6
54.3 1.0
333 13
422 1.0
233 18
49.5 1.0
325 13
52.3 1.0
27.2 15
432 1.0
333 13
55.0 1.0
45.0 1.0
00.0 1.0

cell test performed simultaneously by
different methods Blood 12: 657, 1957

. Ginzier EM, Bollet AJ, Friedman EA:

The natural lhistory and response to
therapy of lupus nephritis. Ann Rev
Med 31: 463, 1980

. llagge WW, Burke EL, Strickler GB:

Treatment of systemic lupus erythema-
tosus complicated by nephritis in
children. Pediatrics 40: 822, 1967

. Haskova V, Kaslik J, Riha I, Matl I,

Rovensky J: Simple method of circu-
lating immune complex detection in
human sera by polyethilene glycol
precipitation. Z Immunitatsforsch Im-
munbiol 154: 399, 1978

. Kéavai M, Banyai A, Zsindely A, Son-

koly I, Szegedi Gy: Enzym-linked im-
munosorbent assay for antibodies to
native DNA in sera of patients with
SLE.J Immunol Methods 48: 169, 1982

Ada Paediatrica Hungariai 29, 1988 —1989



298

9.

10.

11.

Tari S et al: Therapy o/ systemic lupus erythematosus

McVerry BA, Machin SJ, Parry H,
Goldstone AH: Reduced prostacyclin
activity in systemic lupus erythemato-
sus. Ann Rheum Dis 39: 624, 1980
Moncada S, Higgs EA, Vane JR: Hu-
man arterial and venous tissue gene-
rate prostacyclin (prostaglandin X) a
potent inhibitor of platelet aggregation.
Lancet i: 18, 1977

Myllyd G, Vaheri A, Penttinen K:
Detection and characterization of im-
mune complexes. Clin Exp Immunol 8:
399, 1971

S.Tari, MD
P.0.Box. 471
Szeged

6701

Acta Paediatrica Hungarica 29, 1988—1989

12.

13.

Patrono C, Ciabattoni G, Remuzzi G,
Gotti E, Bombardieri S, Di Munno O,
Tartarelli G, Cinotti GA, Simonetti
EM, Pierucci A: Eunctional significance
of renal prostacyclin and thromboxane
A2production in patients with systemic
lupus erythematosus. J Clin Invest
76: 1011, 1985

Tari S, Belch JJF, Beattie TJ, Forbes
CD: Abnormalities of vascular prosta-
glandins in Henoch-Schénlein purpura.
Arc Dis Child 61: 173, 1980



	Oldalszámok������������������
	293����������
	294����������
	295����������
	296����������
	297����������
	298����������


