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Safety of albumin combined with acetate Ringer’ s solution as replacement fluid in
therapeutic plasma exchange of pediatrics
QTAN Yali, FAN Mingxing , MIAO Hongjun, GE Xuhua"

Emergency Department/Intensive Care Unit, the Affiliated Children’ s Hospital of Nanjing Medical University,
Nanjing 210008, China

[Abstract] Objective: To investigate the safety of albumin combined with acetate Ringer’s solution in therapeutic plasma exchange
(TPE) of pediatrics. Methods: A total of 20 patients with diseases requiring TPE from April 2019 to March 2023 in the intensive care
unit of the Affiliated Children’s Hospital of Nanjing Medical University were included , and were randomly divided into an observation
group and a control group. The observation group chose 20% albumin combined with acetate Ringer’s solution in the ratio of 1:5 as the
replacement fluid, and the control group chose fresh frozen plasma as the replacement fluid for TPE. The hemodynamic indexes, the
occurrence of complications during treatment , the coagulation indexes, biochemical indexes and the response of the underlying disease
1 week after the end of treatment between the 2 groups of patients were compared. The coagulation indexes and biochemical indexes
were compared within groups before and after TPE. Results: Mean arterial pressure and heart rate were stable in both groups during
treatment without significant differences (P> 0.05). Total protein (TP) , globulin (GLB) , fibrinogen (Fbg) , serum phosphorus (P) and
serum calcium(Ca™) decreased after treatment compared with those before treatment in the observation group ,and the differences were
statistically significant (P < 0.05). Albumin (ALB) , international normalized ratio (INR) , prothrombin time (PT), P, Ca* and serum

magnesium (Mg’ ) decreased after treatment compared with those before treatment in the control group, and the differences were
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statistically significant (P < 0.05). The incidences of allergic metaplasia and hypocalcemia between the two groups after treatment

were not statistically significant (P > 0.05). The coagulation indexes , biochemical indexes and the response of the underlying disease 1

week after the end of treatment between two groups were not statistically significant (P > 0.05). Conclusion: It is safe to apply 20%

albumin combined with acetate Ringer’s solution(1:5) as the replacement fluid in TPE of pediatric patients and can effectively save

blood resources, but the coagulation and biochemical indexes need to be monitored during the treatment, and blood products, such as

fresh frozen plasma, should be supplemented promptly to correct coagulation function.
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Table 1 Comparison of clinical characteristics and laboratory inspection indicators between two groups betore TPE treat-

ment
bty MEEA (n=10) XTIEZH (n=10) X/ P1H
(%) ] 0.492 0.781
% 5(50.00) 4(40.00)
ECe 5(50.00) 6(60.00)
AR (% 3 £ 5) 8.53 +4.26 11.17 + 3.09 1.513 0.153
B AP (%) ] 0.952 0.621
2P 2(20.00) 1(10.00)
T b2 R GL 8(80.00) 9(90.00)
MM B HIREL IR, M(Pas, Pis) | 4(3,5) 3(2,4) 0.318
AAbAEbR
TP(g/L,% +5) 62.29 + 10.02 67.24 +7.30 2.205 0.051
GLB(g/L,x %) 22.16 +7.79 24.82 +5.85 1.506 0.132
ALB(g/L,x %) 40.13 + 4.91 42.41 +3.83 2.023 0.051
TBIL (pumol/L,x % s) 16.47 + 15.51 9.59 + 5.07 2.393 0.021
K'(mmol/L,X % s) 4.13 £0.29 4.08 +0.31 0.620 0.538
Na'(mmol/L,% + s) 137.76 £ 3.12 138.61 +2.51 1.171 0.246
Mg (mmol/L,% % s) 0.94 +0.09 0.98 +0.08 1.761 0.083
P(mmol/L,% +5) 1.28 +0.24 1.29 +0.16 0.037 0.971
Ca*(mmol/L,X % s) 227+0.11 240 %0.10 3.057 0.710
HE M DI REFE b
PT(s,x+s) 13.42 + 1.80 13.18 £ 2.61 0.662 0.511
APTT(s,x +5) 5.56 £9.80 3443 £9.34 0.565 0.574
Fbg(g/L,x +5) 1.96 +0.84 2.33+0.81 1.848 0.069
INR(X £ 5) 1.18 £0.15 1.18 +0.23 0.056 0.955
F2 TPERTIRPEHZIEKEFROEN LR
Table 2 Comparison of heart rate and mean arterial pressure during TPE treatment (x+s)
i ik (mmHg) L2 (Y /min)

I WHA (n=10) AIAL(n=10) ol P WEA(i=10) M (n=10) ([ Pl
YBITRTL h 8276 £11.98  81.11=11.05 0.560 0.577 98.29 £27.05 103.75+22.81 0.862 0.392
ST i R alin) 83.81 £12.52  7845+12.67 1.649 0.105 101.41 £21.18 102.61 £23.52 0.208 0.836
BITIFIRIE 1h 81.47 £12.85 7947+12.01 1279 0206 103.88+24.81 96.14+2275 1.279 0.206
RITIFIRE 2 h 77401342 7898 +11.85 0489 0.626 101.55+25.01 99.39+24.51 0.346 0.732
RITEERE 1h 79.81 +10.36  80.89 +12.77 0356 0.723 104241733 93432590 1.925 0.061

G4 259 2 5 2 0 LBHE FRE B 19 B 2R YT
Dy, i P 3 e g PR A B 0 R B, R I
N RS oS B S [ N o1 3 | A NI
FIAR SR I, 38 BN 2 MR YT R VR F . il
H 2 TPE S5ck FH Y B 39, JLZE Il 46 it 40~
60 mL/(kg- )™ {HTE H H i I R BUE LT , Hn
FHEA B 2 0 JRy R EL A o (o P ot S 2 1 i AR 2
N AV I 10 R A DG 5 0T A & A R
B o A BEAIG bR XU, 98 it % ) A, A ik o 4
TE 5% R TR A 1/3 A BER K ERAR L2, DARRARG K

A Rl AR AR B 388 T o {ELIE: R B fd Y A BRER VK
P E i SR T R, e s AR
B VITHTIETE AU ALHE 1 727 YL 5 AT ST
SR P 105 A BRER K2 14 5% 1 1A B IV i e
W, RAEIRFE BB B L A 4 i e 4 2 R (5
B R AR AR, RO XS RN L
Pl E R IR 7E KGR M
VR VRO B - 1 A D B 4R TPE 3
FEP Y BRI E ShE R AR FIA A 2257

AW FEAE ] 209 A ML AR A T T B MRS
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Table 3 Comparison of coagulation indexes and biochemical indexes before and after TPE in two groups (x +s)

WEZL (n=10)

X HEZE (n=10)

EEEA

IRYTHT IS RJE 1 h Ply IRYTHT IRFERE 1 h P{H
EXLEED
TP(g/L) 62.29 + 10.02 55.84 + 8.44 0.006 67.24 +7.30 66.90 + 8.87 0.879
GLB(g/L) 22.16 +7.79 17.49 + 8.68 0.024 24.82 +5.85 27.12 +9.00 0.271
ALB(g/L) 40.13 £ 491 38.35+3.45 0.093 42,41 +3.83 39.78 +2.76 0.005
TBIL (pmol/L) 16.47 + 15.51 15.95 £ 15.94 0.895 9.59 +5.07 9.71 + 3.57 0.463
K*(mmol/L) 4.13+0.29 4.16 +0.31 0.706 4.08 +0.31 4.02 +0.32 0.491
Na'(mmol/L) 137.76 + 3.12 137.85 +2.97 0.904 138.61 = 2.51 137.7 £2.23 0.169
Mg™ (mmol/L) 0.94 +0.09 0.91 £0.09 0.117 0.98 +0.08 0.91 +0.05 0.005
P(mmol/L) 1.28 +0.24 1.16 +0.14 0.012 1.29 +0.16 1.18 +0.13 0.011
Ca*(mmol/L) 227 +0.11 2.13 +0.31 0.035 2.40 +0.10 2.32 +0.08 0.001
EEIM DI REFE bR
PT(s) 13.42 + 1.80 17.25 + 14.70 0.146 13.18 + 2.61 12.43 + 1.07 0.007
APTT(s) 35.56 +9.80 38.98 + 20.66 0.394 34.43 + 934 36.28 + 23.63 0.684
Fbe(e/L) 1.96 + 0.84 1.51 +0.68 0.018 233 +0.81 2.01 +0.43 0.051
INR 1.18 £ 0.15 1.59+1.63 0.162 1.18 +0.23 1.10 + 0.09 0.001
F4 WMABFTPERITHE R BARBEN R MINEEIEIR JEE PR S i

PR
Table 4 Comparison of coagulation indexes and biochem-
ical indexes at 1 week after the end of TPE treat-

ment between groups (x£s)

EiEi Y MEEH (n=10) XA (n=10) ¢fH PH
TP(g/L) 65.64 + 1029  69.40 + 11.09 0.695 0.497
GLB(g/L) 25.16 £8.62  29.63+3.06 0.853 0.407
ALB(g/L) 4048 +5.11  39.76 + 12.07 0.342 0.737
Mg*(mmol/L.)  0.97+0.12  0.95+0.04 0.459 0.656
P(mmol/L) 1.29 +0.26 1.36 £0.49 0.386 0.706
Ca”(mmol/L)  2.33+0.11 2.17+0.30 1.476 0.171
PT(s) 1252145 11.42+0.67 1.851 0.095
Fbg(g/L) 228047  241+0.68 0429 0.674
INR 1.10 + 0.12 1.01+0.07  1.664 0.126

VESWE (1:5)FE ) TPE I 1) B4R . SRR EAAS 112
P H AT B 30 10 053 R R AR 1) SRR
BR300 10 min, 7EAR PN AR 2 LU FLAR PR
25 AL ER RE A &R, &L
FAMNR L A B . AW b B 2 A
3.33%0 M AR IR, HUAR BT B0 Na* 137.5 mmol/L,
K* 3.66 mmol/L. Ca** 2.5 mmol/L,Cl" 112.5 mmol/L,
Mg™* 1.66 mmol/L, 5 ANAK MM IEAHIT . i 1~1.5 1%
AR I 2 6 ) 4, A 2800 S T AT I 1 H A B
0L, HAg# i 3.33% A& AR RIA B &L, &K
WESEXS HEAT TPE 1Y 20 (i 8 LEAT 1224 PEmFoT, 3t
7 TPE 62 Bk, 1697 J J 38 B Ife RHEIR X5 A AN [

IIM RS2 TPE WA WAS B RN, & AR
1%, AR08 s, RALBEIRIT AT 1 h A7 i A
T KARYT 58 R 1 h R B St A 25 55 3
TG 25 X, F W% 3.33% A & 1 /E 0 TPE &
IS 3 BN 1 W S R TC 2 R . AR
55X} AR T T AL KT L A8 AR B TBIL Ah 25 5
YIGET A7 o MEALIA Y7 AT TBIL & T X 1]
4, HZERAG2FE X, X e o 4 B
JEUR AN 58 A — B, WS 1 6 E & T IF
AEAN 4, TBIL K V-3 & . SCES e i gE v, S
21 (R KA LA, AAS S BORS HE R 4508 o ASTF
I8 RIS AE TR T 2 b 7 I il b 178 YR B 8
FHAR A X IR, BEFEF 98 038 11 8 IAE R
TPE AR T B S B0kt DI RE AL, FZRI K
Fbe TFE™ . ARWFFEIR LM B LIRYT S B Fbe
BORITHI A TR, M 2 5 F B 3%, HEi)s
Fhg 7K T 15 5 {8, % I8 ZH Fhg 8369711 F R, 14
FEIEH T Y, X 584 B ot R rh R IE H Y
M FE A, AT & Bt B P o#b 58 Fbg 7 5¢ . Fbg
JEBE LAY DGR B4 , B9 3R W I 3R 48 J Fbg F1H:
b8 I A 57 B 2 TR X BB 2R TR 24~72 h J5 KR
S AR 5 3¢ W o 4o I B B b 7 i vk
RIMLIK S Fhg, 76 B ¥ 25 905 09 1), WA iE K 1)
MR FRFEAYK ST 2 1E 7 KT, EOER AR T 45 R e
1 JE AR A8 bR S SR L, Z RG24
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Table 5 Comparison of coagulation indexes and biochemical indexes with baseline at 1 week after the end of treatment

within groups (x+s)
. WEZ (n=10) XTHRZH (n=10)

b Wl AR P el wrAdAE Pl
TP(g/L) 62.29 +10.02 65.64 +10.29 0.480 67.24 +7.30 69.40 + 11.09 0.620
GLB(g/L) 22.16 £7.79 25.16 £ 8.62 0.494 24.82 +5.85 29.63 £ 3.06 0.303
ALB(g/L) 40.13 £4.91 40.48 £5.11 0.767 4241 £3.83 39.76 + 12.07 0.060
Mg** (mmol/L) 0.94 £0.09 0.97 £0.12 0.450 0.98 +0.08 0.95 £ 0.04 0.139
P(mmol/L) 1.28 £0.24 1.29£0.26 0.982 1.29£0.16 1.36 £ 0.49 0.677
Ca™(mmol/L) 227+0.11 233+0.11 0.261 2.40+0.10 2.17 +0.30 0.061
PT(s) 13.42 £ 1.80 12.52 £ 1.45 0.081 13.18 £ 2.61 11.42 £ 0.67 0.001
Fbg(g/L) 1.96 + 0.84 2.28 +0.47 0.186 2.33+0.81 2.41 +0.68 0.759
INR 1.18 £ 0.15 1.10 £0.12 0.083 1.18 +0.23 1.01 £0.07 0.001

x6 MABRELRRMILE

Table 6 Comparison of complication occurrence between

groups
20 51 Bl ASKN (%)) ARESIUEEn(%) ]
MEEH 34 2(5.88) 6(17.65)
X7 e 28 7(25.00) 1(3.57)
XY1a 5.604 4.106
P 0.061 0.128
SR RRE AEVRIT A5 R 1B %) PT A INR B34 ME

TR, 274 G X B XHEE I D) i JC 5 .
X AT R 55 00 At Aot R v fefT FH AR e R I e
AN FEEE I T 5, BLAh , ARBFTE R IR TT 45
Ja 1 h W49 GLB S X) BRZH ) ALB 5697 Rl T
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