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Therapeutic Efficacy and Safety of Glycerol and Fructose Injection vs. Mannitol Injection in the Treatment
of Cerebral Edema: A Meta-analysis

LI Ming-li', SONG Wei', HU Han-kun®, LIU Ping’, LIU Wei-zhi’, LI Ling' (1.Wuhan University Hospital, Wuhan
430071, China; 2.Dept. of Pharmacy, Zhongnan Hospital of Wuhan University, Wuhan 430072, China)

ABSTRACT OBJECTIVE: To evaluate therapeutic efficacy and safety of Glycerol and fructose injection vs. Mannitol injection in
the treatment of cerebral edema systematically, and to provide evidence-based reference for clinical treatment. METHODS: Re-
trieved from PubMed, Cochrane library, Chinese journal full-text database, Chinese scientific journals database, Wanfang data-
base, according to the inclusion and exclusion criteria, developing search strategies, randomized controlled trials (RCT) about
Glycerol and fructose injection (trial group) vs. Mannitol injection (control group) in the treatment of cerebral edema for cerebral
edema were collected. After evaluating the quality of included studies and extracting data, Meta-analysis was performed by using
Rev Man 5.2 statistical software. RESULTS: A total of 10 RCTs were included, involving 1 174 patients. Meta-analysis showed
that: the total effective rate, effective rate of relieving intracranial hypertension, the rate of nerve injury improvement and blood
pressure amplitude of trial group had no statistical significance (P>0.05), compared with control group; onset time of lowering
blood pressure [MD=0.19,95%CI(0.03,0.35) ,P=0.02], peak hour[MD=—0.74,95%CI(—0.94, —0.54),P<<0.000], duration of
lowering blood pressure[MD=1.58, 95% CI1(0.80, 2.35) , P<<0.000] and the incidence of renal injury [RR=0.31, 95% CI(0.21,
0.44), P<<0.000] of trial group were significantly better than those of control group; there was statistical significance. The inci-
dence of rash in trial group was similar to control group, but the incidence of other ADR was significantly lower than control
group; there was statistical significance(P<<0.01). CONCLUSIONS: Therapeutic efficacy of Glycerol and fructose injection is simi-
lar to that of Mannitol injection in reducing intracranial pressure and relieving nerve injury, but the former werks rapdily and
steadily and has better safety. Due to low quality of included studies, heterogenicity and various factors, the above conclusions
need to be validated by high quality and large-scale RCTs.
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Tab 1 Basic information of included studies

F—{E# REER it g L FHifki I, d WG B REE

Ef 1999 R 89 63.5 10% HMFEHEE R 250 ml, 2 cid, FRAEATE 7 bid, FEBRIAE 14 2 D3
TR 89 0.8 209 HEEBEHE A 250 ml, T F id, AEAFE 7 bid, FEBRIRE 7

Thuign 2009 | 120 61758 AR 250 ml, bid 14 0236
byt 120 AR AL 125 i, bid

BB 2003 B4 89 65.6 SR 250 o, FREH bid, BRI od 10 3 0800]
THHRAL 89 0.8 200 H R 250 ml, T id, A bid 5

i fE R 2005 R 2 18~65 AT 250 ml, bid 3~ 0350
by v HRRMEE AL 125 i, bid

A 2013 e 60 65121623 20% TR HIEATHL 250~500 ml qd~bid 14 U
RHRAL 60 20% HFRAEATE 125~150 ml qd

Ry A 2007 nui| 20 623 FHRHEE S 250 ml, gd~bid 7~10 00}
pigel 2 THERREE AT 125 ml, gd~bid

BN 2009 e 55 5594142 TR 250 ml,qd~bid 15 00]
TR 55 THERREE AR 125 ml, d~bid

B 2007 R 34 46 AT 250 ml, td 10 05
bopised k) 20% H BB 250 ml, tid

B 2012 B4 4 64.5 SRR 250 o, TREF bid, R od 10 2 0I00)
fori 51 626 200 TERRETEATI 250 ml, T id, B bid 3

I3CH 2013 4l 4 646 FHMFEHEE S 250 ml, gd~bid 7~10 Q@
bRl 45 672 THERBEE AT 125 ml, d~bid
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Tab 2 Methodological quality evaluation of included studies
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BEBY 2012 Wb FAER FAER Rk i Rtk
B 2013 Kb FER AR KR 6 S

2.3 Meta 3R
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Glycerol fructose Mannitol Risk Ratio Risk Ratio
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Total (85% Cl) 432 436 100.0% 1.04 [0.98, 1.09]
Total events 381

333
Heterogeneity: Chi* = 4 82, df = 5 (P = 0.44), I = 0%

Testfor overall effect: Z = 1.66 (P = 0.10) 001 01 100

Favours [expermental]  Favours [conrol]
El1l MAREZBARERN Meta D HRME

Fig 1 Forest plot of Meta-analysis of total effective rate in

2 groups
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Glycerol fructose  Mannitol Risk Ratio Risk Ratio
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P452009 111 120 109 120 41.9%  1.02[094,1.10]
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Test for overall effect: Z = 0.65 (P = 0.52) Favours [experimental] Favours [control]
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Glycerol fructose  Mannitol Risk Ratio Risk Ratio
142009 11 120 109 120 396%  102[0.94,1.10]

7441999 86 89 83 89 302%  104[087,1.11

42003 86 89 83 89 302%  1.04[087,1.11)

Total (85% Cl) 208 298 100.0%  1.03[0.98,1.07]

Total events 283 275

Heterogeneity: Chi” = 0.15, df = 2 (P = 0.93); F = 0% T TR R E———

Test for overall effect: Z = 134 (P = 0.18) Favours [experimental]  Favours [control]

3 WARFMZINEER G E R Meta T FRKE
Fig 3 Forest plot of Meta-analysis of the rate of nerve in-
jury improvement in 2 groups
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Tab 3 Meta-analysis of main ADR

e, o m —
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2 i 3 2famey e 1o
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At 3 A ih - — -
fFH i) bl 122 R 0.74(—0.94,—054)  <0.000
R 2 12 BEEsEn 1.58(0.80,2.35) <0.000
Ve R 20 12 HEEE  —142(-387,1.04) 0.26
Experimental Control Mean Difference Mean Difference

Study or Subgrou Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% Cl
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BER 2005 023 046 2 097 029 27 367% -074[-094,-054]

Subtotal (95% CI) 44 42 368% -0.74[-0.94,-0.54]
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Fig 4 Forest plot of Meta-analysis of antihypertensive ef-

Favours [experimental] - Favours [control]

fect in 2 groups
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Glycerol fructose  Mannitol Risk Ratio Risk Ratio

Study or Subgrou Events _ Total Events Total Wei -H, Fixed, 95% Cl M-H, Fixed, 95
0 34 7 32 81% 006[000106) ¥
1 a5 7 45 73%  014[0021.11] T
1 89 7 89 73%  014[002 1.14] i
1 55 6 55 63% 017(002134 ———|
1 20 5 20 52% 020003156
10 29 25 27 27.1%  037(022,062] —-—
5 45 15 51 147% 0.38[0.15, 0.96] I
10 89 23 89 240%  0.43(022 0.86] —
Total (95% C1) 408 408 100.0% 031 [0.21,0.44] *
Total events 29 95
Heterogeneity: Chi? = 4.49, df = 7 (P = 0.72); I = 0% 'Lvm—n.x——1.ra—mu'

Test for overall effect: Z = 6.34 (P < 0.00001) Favours [experimental] - Favours (control]
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Tab 4 Meta-analysis of main ADR
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Fig 6 Inverted funnel plot of total effective rate
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