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= Abstract=

Pulmonary Embolism In Childhood Minimal Change
Nephrotic Syndrome

Seung Joon Sung, M.D, Ki Woong Hong, M.D,, Eun Ryoung Kim, M.D,,
Il Soo Kim, M.D.,, and Byung Soo Cho, M.D.*

Department of Pediatrics, Sung Ae General Hospital, Department of Pediatrics*
Kyunghee University, College of Medicine, Seoul, Korea

Purpose : We investigated the incidence and predisposing factors of pulmonary embolism in
minimal change nephrotic syndrome(MCNS).

Methods : Lung perfusion scan using 9mTC-MAA were done on 14 patients who were
diagnosed to minimal change nephrotic syndrome. Group A; Five patients who had perfusion
defects on scan, Group B; Nine patients who had no perfusion defect on scan. Between the two
groups, the differences of platelet number, hematocrits, albumin, cholesterol, triglyceride,
proteinuria were evaluated.

Results : Five patients were found to have perfusion defect consistent with pulmonary
embolism(35.7%). However, there were minimal or no respiratory symptoms and signs. In our
laboratory studies, the mean proteinuria on admissions was 676+31 mg/m2hr in the group with
pulmonary embolism, and 31328 mg/m2hr in the group without pulmonary embolism. There
were more severe proteinuria in group with pulmonary embolism(P<0.05). The mean platelet
count at early stage of remission after steroid treatment was 746,600£280,000/mm3 in the group
with pulmonary embolism, 511,890+90,000/mm3 in the group without pulmonary embolism. There
were significant difference of platelet count between the two groups(P<0.01). In patients with
pulmonary embolism, there were more higher and sustained increasement of platelet count. All
cases of pulmonary embolism were treated with dipyridamole(5 mg/kg). In 4 cases the perfusion
defects were improved in two weeks, however, one case showed persistent perfusion defect after

1 month.
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Conclusion : Our study suggested that

pulmonry embolism might be one of the major

complications in childhood MCNS. The occurrence rate was correlated with severity of proteinuria

before treatment and sustained increasement of platelet counts in early remission state after

steroid treatment. Therefore, the

scintigraphic pulmonary perfusion

study is mandatory in

childhood MCNS, especially in the high risk patients, such as the patients with severe proteinuria

and sustained increasement of platelet count. (L Korean Soc Pediatr Nephrol 2001 ;5 :
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T able 1. Clinical Information of Patients

Case No Sex Age Diagnosis l;‘:}:?;?:];y treatment
1 F 3 FR + S
2 M 3 R + N
3 M R + C
4 M 10 R + S
5 M 3 R + S
6 M 5 FR - S
7 M 7 I - N
8 M 7 FR - S
9 M 8 FR - C
10 F 5 FR - N
1t M 2 R - S
12 M 6 1 - S
13 M 3 R - N
14 F 4 R - C

FR : Frequent relapscr R : relapscr

I:

C : cyclosporin

first manifestation

S : steroid

Fig.

malities

1A. Perfusion scan of patient without pul-
monary embolism

shows no abnor-
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Fig. 1B. Perfusion scan of patient with pul
monary embolism shows multiple per-
fusion defects.

i

Fig. 2. Chest X-ray of patient with pulmonary
embolism shows no abnormalities
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4) Whitney- Mann test, student t-testE AME-5lo] 7
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Table 2. Comparison of Laboratory Findings

Group A Group B
No with without  Significance

PE{n=5)  PE(n=9)
Platelet(/mm3 746,600 511,890 P<0.01
Hematocrit(%) 39 38 NS*
Albumin(g/dL) 1.5 19 NS
Proteinuria(mg/h/m2 676 313 P<0.05
Cholesterol(mg/dL) 317 39 NS
Triglyceride(mg/dL) 224 238 NS

*PE : pulmonary embolism, ®*NS : non significant

=] [e]
grae

k! 15 gm/dL(AT), 191 gm/dL(BI)E
frolg Aojzk figlck Tt A 1A & e

676 mg/h/ (AT, 313 mg/h/m(BT)OE HMAZF &
A o Aek chillng no F9on EAZHon #

o3k AT wo FAHP<0.05).
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3} dipyridamole(5 mg/kg)E Fodt Az5Hon 25
FEog ANG 38 HAFLWY 49 Fgog 3

FH0u 1L 14E o) ASHUT

-

Al

AT L,
ZHZo|E Bahg Fo] 9jom, A
of o gFe E3lov dHAFL
& A3 gE Fo sholrk

AZLZFM HAEE 2 Ao Fksln A%
W o]9]9] Rl 20%AMA 40%FE BAYsHH, HAA
% 8% RAET Huska glohy a2 27 Aol
47 %u 2oz s AR Yol HEE A
£ W) olgrh

HAHNFE Loplole E81A 92 Agho|ARt 4
et o) dgkaloll A dER W Fo] Yo} Hr|E 3}
v, BE5u; TR Fdo] dle] Hylx 3k}
Aot wjsolollx] HGA wWHoE
U A AdAge] e ¢ AdFFl 2 ugact
ARE7|A HAAFE {4, GBS, 9dA ol w
a9l g & 9k

Q1 AEe SalolA AABEAZL 5%0A 62%
7H4 BanEn glen, 53] sAEARIGeA Bl

=4,

WAG A02 Feld dUchsy ARRARZA Fpe
05, Yot AT oJahgel W, R i ¥
v, BRI AF, YO A€Ae g

fibrinogen degradation product(FDP)9] Z7} Fojrf o
A F4o] ddg ol FRxAe 2 ANAY F3F

o] Hchp.

S 287 T 490] AYAgAZo

B0 Cade g8 Z 0] QL]
A A9zl chden doln 173 AuEe



il

A %‘1‘351913’- 49 AANF9 7hsol ol
‘3——_101%7}‘“ & 4 ok
el vlg) W7} Wo
Hoyer %9)91 gvoll olshi Aot
9] 28%7} R AFo] e Ao H skl
Symchych $3& 27%2 Ha3dlgch Azbs A
< o] 43t Ao} WA} 4 FololA 7
<] Z A8l 37.5%9 AE Al A4
oA zato] Qi) And AL7) B3, Llachy)
fol glowA wHgr|aalel Aol ol
SA% A A4t adF 127004 Hl
ek AXNEY BT oo Hads
Fol= HFHE 4ol (AU 7ML 587
Al a2jEE 039 Bugo] W=}
o] gle Folso] XA ¢
119]5] Sol7t B4 9okt A7t
2L e golollX 5558 1 AF7 vlw
slojEle Slolr) 2] Gol Bod HEANAZS B
A Aztefolof gk
AFZFA A5 AF AR Zefdct ’\‘_'%
Fatel Ay AP A5 FHolA] T 7jAe] s
o] 7holxA Fqe| FHgu ‘*Eﬂﬂ JJHE]‘:} ’1‘15
A9l BenE T dF
J2-EE S wad
o) F7tek 7159 WElgR, fibrinogen, factor 11,V VI,
VILX, XM 5 231912ke] 7+ 344 Z71510, antithrombin
(AT )9} plasminogens2) 729 a2 marcroglobulin
3} a2 antiplasmin®} Z712 U HHadale] A,
protein S, C 9] 71%5A31), 2HR0|= Fojo] 2g 3
T3 A%y oz g3 LA 4A Y.
AFFE FolollA EF 319 Z}"] A
ol H)ZEAY Ze Az} A%
2Rl 70,000 °l5k] OIX}E Jgigl
Aol Ao Aoz B & 4
ZH=R g 100000 049 ARk AI%MW
Fovz FA7t "ok AT plasminogen?] 7
AA] gl g QIgh A4 wEolti) plasminogen

FASNBNTY key moleculeRA FAHO] Qi

oo
¥R
T

127
oM
o
F-LJ

=2
!

=3
NI

by

£ g ox
2l
o oN &Y

2

s
[¢]

N

o
r

HT ol e
ofn
o>

o4
o.
=
2
o OV o:[q,

iR

E H
) b
32
=

2 o>
Oio-': oft -lo
=
rir
a8 ofx m

2

El °I' rir
N
rlo

ol
oz

5)

P
fc

S o
olN
. o
i‘-{J

ﬁ

—v—‘—‘
—

104

ASE Aot S AFFLAN AYET W 47

i
Q—&\‘L

ATIIY YRRl Pa
ol BhgelA] e
65,0005 W3 4Rl ﬂlﬁﬁ}@i HJ
AW Kauffmann 5B & 2HF 3290 1 A
7 Ugg wdsigin AT 2935w *Jd
ujole vl doka siglon gdgol ¢
99% 8o ATIIS BF5=7t 70%0)8HE 3
ATIH?-%J,M -‘4’3‘]0] ek B shodcl.

49 4
ngl

glycoprotein

T FolollA 1A @_ﬂ%‘ol
TR YeEpEg AT gojold A4 FAge] W
A2 A5 ARshs QAT B & glvin
Protein Ci= ZlollA wEolA& vlEll K 9&4 ©
woz o FAIHY G factor V, IF FE
A7 N9 §nE A} activated protein C 9 T
+31 Fgo] Hugtom Jep}r] A £ ke
Bl K 91&A protein cofactor § protein SE UAE
gk o AEEFEA)M BF protein CHYY F
%, protein C 833 BAE AA} fel protein S 7}
Z7s0 o FgR AeelA ol HEAES A
A2}t R BaE Aokl B3 protein CE 49T &
o} BFA sk Tkl F7H0] ATy
AFFTgA oA 2E g0t mE o) Fdl A
o] Z7Egla £HRo|T Ty 52 oAt 7
& W gHFe WA oW HEs
tly Uedad & 2HZo|l=5 W FDPE 7
2%, FHUzHE,
plasminogen, a2 antiplasmin, protein 7t 318l @
A% F7F, 2AE5e Ml R8s
FaARoRs 9384 Aat 2 ¢ glvka Bashg
ZEEojE Fojohs Fasbl ujagd AFET
ol A gl WAE Y LHEOEE FofoR
ANAZ F7HQ A8} drkn drhg
AZFTe WGy Agow AAAL Qlon
Dantal & T-cell 2RE 88 AlJEICIYU
circulating proteinuric factor/} AFFA7| ke E3}
Aol Wizl doA duug Y Aojgtn B
EiriEg

==

°l

Zo

3%

o

!
ek 47
/\'7@

a2 marcroglobulin, antithrombinlLl,

p

b

ZA
a

g



thgkiolr A8k E 7] 2001 ;5 © 100-8

A2 dHgA e 733 ol diF BiEo]
V  Leidenol2tz RIHE
mutation RZR0, TZEER FHxlo] wjd49o] wlo]
factor II mutationd) 50| LEEHUL 2oPIFFT
ofellA] of& fAH o)ds ohle Zlo) ¢os9
A2k Az

HURTY JAES o4l HH A AFA
A8l high probability imageZ} VoW #H I Zo]
g FA7 HY 2E AAE 5%olde] #Ast
nondiagnostic image®] A7t Y] wjEo] Ay
s
ZF2AY (impedance plethysmography)S 44|54
o} wAgon AAREes JuaT Aa) 3
olgtL & HMAFTE WAL T itk

HHAZ A5 9] wE el K AYgAE
AHske FEAANEE VR0 R gl YA X
& thrombin A9 F, Aol oA,

24, fibrinolysisS] 37 oy URnly

2 g/dioldola  D-dimer FE7F 1000 ng/ml ©|
BY 9 HE K A AErh dnddy E§
urokinase3l), recombinent tissue plasminogen activator
(recombinent t- PAYIW} AolEkzlol 7] 2042 u} Ql&H|
recombinent t-PAY AHo] 48T A9 slagnct A
fradslel o s3dolztn ok A AFHNAS
2 Agol7] migol AaddEe el $5& 8ot
A Hed o3 Aae guide ALEd FeAA9
AYE, AEBEST B0l gl WA FH A
SHE upe- Fag dickolet 2 F AUty

g PRy Zo] Ak unfractionated heparing
40l TYEQE Folokslal wafarinke HEEA] AjEbsok
@l unfractionated heparing bolus 2 5000 U, &H5-ol
30,000 UE 3Fojob &} aPTT(activated partial
thromboplastin time) 28 ZAISHEA &tk 9 W &
unfractionated heparine AEAZFHS] d|AFoZ X
g Zloly ol wigly|7h of An} AP ZAIgle] 1
H %2 & 4 don F& g i v 4%
T U3 FEAEA 2ol € dolum AT

A7} unfractionated heparin 3 vlzizlx|oln APL-S

Adedl

factor factor

tlo

(venous ultrasonography) % o|wlx

p]
%

thrombin

fibrinogen

o

o oX

105

2
T

2% 349 davel P Ha3e
143 Zolghe AL Al

Fokzolx) AT W
.
HR8AYL Ak
o 378 Rol= e
Aol 27 A9 2

0lo)
PEPSS

N
mo o |o to

te

o

— &
o e
>

v
ko
N o T ox 8

3
)

s

u

z
o
g 2 §

ngt oft
F-
N omlo i opc
[
H

ok

=
[
>

2 oo e hu
o
>

2
ol
2

e
t
e
gk
o
(12
4z
2
o
gk
rN
3
[
ofN
o 3

¥
i
=
=
Y
o
rlo
mO
i
e
)

4574 Aol

Technetium  99- microaggregated albumin

(99mTC- MAAYE AMgsto] Aldsiglony o4

HFol wAF Fot sEE AT, HMHFo] WA}

A &L Fo} 93-S BELE Yrn F T 0 B
2

A%, AYTEAE, IPY, TA2HE FHAW



4N b FARE g f2IRE A7k A=A v
o BRI
2 3 AAEFE SR ATAM 4w
FAZL el wes, 48RS folP
Aol7k Aiek. BY LRI fold Aol gl
U Q94 242 & e ATOlM o AF @
L il

q *ﬂ?ﬂcxﬁii

#3719 Aol AL
st Bas] 2AAE ol
AvlaA glejeks weA 2]

[e)
ABFEAE Adste] 27] Aat 2 o PH H3

gl

—

. Cade R, Spooner J, Juncos L, Fuller T,
D, Raulerson D,
Am ] Med 1977;6

Tarrant et al: Chronic
renal vein thrombosis.
3:387-97

2. Pollak VE, Kark RM, Pirani

thrombosis the nephrotic
sydrome. Am J Med 1968 ;21 : 496- 520

3. Symchych PS, Perrin EV: Thrombosis of

the main pulmonary artery in nephrosis.

CL: Renal

vein and

Am J Dis Child 1965; 110 : 636-42

4. Ginsberg JS: Management of venous
thromboembolism. N Engl J Med 1996;
335:1816-28

5. Llach F: Hypercoagulability, renal vein
thrombosis, and other thrombotic com-

plications of nephrotic syndrome. Kidney
Int 1985;28 : 429-39

6. Goldbloom RB, Hillman DA, Santolli TV:

106

10.

11.

12.

13.

15.

AT 2of v st AFEEAA QD Zo] g A7

Arterial thrombosis following femoral veni-
puncture in edematous nephrotic children.
Pediatrics 1967 ;40 : 450

. Gootman N, Gross J, Mensch A: Pulmonary

artery thrombosis. A complication occurring
with prendnisone and chlorothiazide therapy
in two nephrotic patients. Pediatrics 1964 ;

34 : 861-8

. Lieberman E, Heuser E, Gilchrist GS,
Donnell GN, Landing BH: Thrombosis,
nephrosis, and corticosteroid therapy. J

Pediatr 1968 ;73 : 320-8

. Mehls O, Andrasy K, Koderisch J, Herzog

U, Ritz E: Hemostasis and thromoembolism

in children with nephrotic syndrome ;
Differences from adults. J pediatr 1987 ; 110
; 862-7

Hoyer PF, Gonda S, Barthels
HP, Brodehl I:

cations

M, Krohn
Thromboembolic compli-
in children with nephrotic syn-
incidence. Acta Paediatr

Scand 1986 ;75 : 804-10

drome risk and

TAS, w9, sEa, $9%, BN, 2
§: 2ok WEETIMY WAFE A
&3] 2] 1993 ;12 1 579-87

dHE, AAE, AWy, A vl Esy
AEFTAN BHS $534TFNLAF
12, gietaobrgarslzl 197852 69-72
Ao, s, Adwh 1en): AgHZolE
A AeF/aLY 244 AAEE
o Wkgt gl o HARMET 13,
Aot} 199437 1 1317-24

OJAIE, oA, AYs, AANG, W, ¢
FE, 31F, &34 - HA3AE AT F
ST RIAFo] £uE Lol HNFFL |1
#. Aot¥ 1999;42: 1019-25

PIOPED Investigator; Value of the ventil-
ationperfusion scan in acute pulmonary



o5k olai b 8ls] 2] 2001 ;5 1 100-8

17.

18.

19.

20.

21.

22.

23.

24.

of
investigation of Pulmonary embolism diagnosis.
(PIOPED) JAMA 1990 ;263 : 2753-9

embolism. Results the prospective

. Alkjaersig N, Fletcher AP, Narayanan M,

Robson AM: Course and resolution of the
coagulopathy in nephrotic children. Kidney
Int 1987;31: 772-80

Reid CJD, Segal

boembolism in nephrotic syndrome treated

T: Pulmonary throm-

with tissue plasminogen activator. Eur J

Pediatr 1997 ;156 - 647-9

Schlegel N: Thromboembolic risks and
complications in nephrotic children. Sem
Thrombosis and Hemostasis 1997;23:
271- 80

Andrassy K, Ritz E, Bommer J: Hyper-
coagulability in the nephrotic syndrome.

Klin Wochenschr 1980 ; 58 : 1029- 36
Gandrille S, Jouvin MH, Toulon P, Remy
P, Fiessinger JN, Roncato M, et al: A
study of fibrinogen and fibrinolysis in 10
adults with nephrotic syndrome. Thromb
Haemost 1998 ;59 : 445- 50

Vaziri ND, Alikhani S, Patel B, Nguyen Q,
Barton CH, Gonzales EV: Increased levels
of protein C activity, protein C concen-
tration, total and free protein S in nephrotic
syndrome. Nephron 1988 ;49 : 22-3

Vaziri ND, Paule P, Toohey J, Hung E,
Alikhani S, Darwish R, et al: Acquired
deficiency and  urinary  excretion  of
antithrombin in nephrotic syndrome. Arch
Intern Med 1984 ; 144 : 1802- 1803
Kauffmann RH, Veltkamp JJ, Van Tilbrurg
NH, Van Es LA: Acquired antithrombin I
deficiency and thrombosis in the nephrotic
syndrome. Am J Med 1978 ;65 : 607- 13

Du XH, Ggglas GP, Kant KS, Allen CM,

107

25.

26.

27.

28.

29.

30.

31

Hayes S, Pollak VE: Nephrotic syndrome

with renal vein thrombosis. Pathogenetic
importance of a plasmin inhibitor(a2 anti-
plasmin). Clin Nephrol 1985; 24 : 186- 91
Ueda N: Effect of corticosteroids on some
Children with
Minimal change nephrotic syndrome. Nephron
1990 ; 56 : 374-8

Dantal J, Bigot E, Bogers W, Testa A,

Kriaa F, Jacques Y, et al: Effect of plasma

Hemostatic parameters in

protein absorption on protein excretion in
kidney transplant recipients with reccurent
nephrotic syndrome. N Engl J Med 1994
330:7-14

Bertina RM, Koeleman BPC, Koster T,
Rosendaal FR, Dirven RJ, Ronde H, et al:
Mutation \

activated

in blood coagulation factor
resistance to
protein C. Nature 1994 ;369 : 64-7
Zoller B, Svensson PJ, He X, Dahlback B:

Identification of the same factor V gene

associated with

mutation in 47 out of 50 thrombosis prone
inherited resistanc to acti-
vated protein C. J Clin Invest 1994;94:
2521-4

Dahlback B, Hildebrand B: Inherited resis-

tance to activated protein C is corrected

families with

by anticoagulant cofactor activity found to
be a property of factor V. Proc Natl Acad
1994 ; 91 © 1396- 400

Poort SR, Rosendaal FR, Reitsma PH,
Bertina RM: A common genetic variation
the of the

prothrombin gene is associated with eleva-

in 3'-untranslated region

levels and

Blood 1996

ted plasma prothrombin an
increase in venous thrombosis.
; 88 1 3698- 703

Kennedy JS, Gerety BM, Silverman R.



ASE 2o} vl AFFTlA ATl g I

Pattison ME, Siskind MS, Pond GD: hrotic syndrome. Treatment with intra-
Simultaneous renal arterial and venous arterial urokinase. Am J Med 1991;90:
thrombosis associated with idiopathic nep- 124-7

108



