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Efficacy and Safety of Different Infusion Schedules of High-dose Methotrexate in the Treatment of
Osteosarcoma: A Meta-analysis

HUANG Zhencheng"**, SONG Zaiwei"*’, ZHAO Rongsheng'"*(1.Dept. of Pharmacy, Peking University Third
Hospital, Beijing 100191, China; 2.Dept. of Pharmacy Administration and Clinical Pharmacy, School of
Pharmaceutical Sciences, Peking University, Beijing 100191, China; 3.Center for Drug Evaluation, Peking
University Health Science Center, Beijing 100191, China)

ABSTRACT OBJECTIVE: To systematically evaluate the efficacy and safety for different infusion schemes of large-dose ( >500
mg/m’) of methotrexate in the treatment of osteosarcoma, and to provide evidence-based reference for clinical treatment.
METHODS: Retrieved from Medline, Embase, clinicaltrials.gov, CJFD, Wanfang database and CBM database, observational
studies and randomized/non-randomized controlled trials about therapeutic efficacy and safety for different infusion schemes
(different doses and infusion time) of large-dose of methotrexate in the treatment of osteosarcoma were included during the
establishment of the database to Mar. 2018. After data extraction and quality evaluation with methodological evaluation index of the
Newcastle-Ottawa scale, Cochrane 5.1.0 bias risk evaluation tool and non-randomized controlled trials, Meta-analysis or descriptive
analysis for blood drug concentration (c) , related toxicity (e.g. incidence of hepatotoxicity, incidence of hemotoxicity) were
performed by using Rev Man 5.3 software. RESULTS: Totally 5 studies were included, involving 310 cases. Results of
Meta-analyses indicated ¢, [MD=—240.11, 95% CI( —271.47, —208.75), P<<0.001], c:» [MD=—0.09, 95%CI (—0.11,
0.08), P<<0.001], csn [MD=—0.07, 95%CI (—0.10, —0.05), P<<0.001], ¢z, [MD=—0.05, 95%CI (—0.06, —0.03), P<<
0.001] and the incidence of liver toxicity [OR=0.26, 95% CI (0.10, 0.67), P<<0.005] in 8 g/m" group were significantly lower

than 10 g/m’ group. Results of descriptive analysis showed that when both groups were given 8 g/m’, cu, of patients with 2 and 4 h

infusion time was significantly lower than that of patients with
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6 h infusion time. The incidence of leukopenia and thrombo-
cytopenia in 8 g/m’ group was significantly lower than 10 g/m’
group. CONCLUSIONS: In the treatment of osteosarcoma
with high-dose of methotrexate, appropriate dosage reduction

(e.g. 8 g/m°) and appropriate prolongation of infusion time
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(e.g. 6 h) may lead to a better efficacy and safety.

KEYWORDS High-dose; Methotrexate; Osteosarcoma; Infusion schemes; Efficacy; Safety; Meta-analysis
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Ovid MEDLINE(R) In-Process & Other Non-Indexed Citations and Ovid MEDLINE(R) 1946 to Present
(Exp Lymphoma/ OR Exp Leukemia/ OR Exp Neoplasms, Plasma Cell/ OR Plasmacytoma/ OR Arachnoid Cysts/ OR Burkitt Lymphoma/ OR
Enteropathy-Associated T-Cell Lymphoma/ OR Exp Bone Marrow Neopl. OR Exp Neopl: OR Exp Lymphoma, Large B-
Cell, Diffuse/ OR Exp Lymphoma, Non-Hodgkin/ OR Exp Lymphoma, T Cell, Cutaneous/ OR E‘(p Mycosis Fungoides/ OR Exp Osteosarcoma/
OR Exp Precursor Cell Lymphoblastic Leukemia-Lymphoma/ OR Intraocular Lymphoma/ OR Leukemia, Lymphocytic, Chronic, B-Cell/ OR
Leukemia-Lymphoma, Adult T-Cell/ OR Lymphoma, AIDS-Related’ OR Lymphoma, B-Cell. Marginal Zone/ OR Lymphoma, B-Cell/ OR
Lymphoma, Extranodal NK-T-Cell OR Lymphoma, Follicular/ OR Lymphoma, Large-Cell, Anaplasti/ OR Lymphoma, Large-Cell,
Immunoblastic/ OR Lymphoma, Mantle-Cell/ OR Lymphoma, Primary (‘nnneous Anaplastic Large Cell/ OR Lymphoma, Primary Effusion/ OR
Lymphoma T-Cell, Peripheral/ OR Lymphoma, T-Cell/ OR L OR L Papulosis/ OR Meningeal
is/ OR O ical/ OR Pagetoid Reticulosis/ OR Plasmablastic Lymphoma/ OR Polycythemia Vera/ OR Sarcoma,
E\vmg/ OR Sezary Syndrome/ OR ((("B Cell" OR Lymphoblastic OR Lymphocytic OR Lymphoid OR "T Cell") adj Leuk?emia*) OR ((African
OR AIDS Associated OR AIDS Related OR "B Cell" OR Burkitt* OR Central Nervous System OR CNS OR Diffuse OR High-Grade OR
Histiocytic OR HIV Related OR HTLV Associated Leuk?emia OR Intermediate-Grade OR Intraocular OR "Ki 1" OR Large Cell OR Large
Lymphoid OR Leptomeningeal OR Low-Grade OR Lymphoblastic OR Lymphocytic OR Lymphoplasmacytoid OR MALT OR Meningeal OR
"Mucosa Associated Lymphoid Tissue" OR Non?Hodgkin* OR Plasmablastic OR Pleomorphic OR Primary Effusion OR Sezary* OR Small Cell
OR Small Cleaved Cell OR Small Lymphoid OR Small Non?Cleaved Cell OR "T Cell” OR "T Lymphotropic Virus Associated Leuk?emia” OR
Undifferentiated) adj Lymphoma*) OR ((Follicular OR Nodular) adj$ Lymphoma*) OR ((Hematologic* OR Hematopoietic) adj (Malignan* OR
Neoplas*)) OR (Arachnoid adj (Cyst* OR Diverticula*)) OR (Burkitt* adj1 (Leuk?emia* OR Tumo?r*)) OR (Ewing* adj (Sarcoma* OR Tumo?r*))

OR (Immunoblastic adj2 (Lymphoma* OR Sarcoma*)) OR (Lymphoma* adjl "Mucosa Associated Lymphoid Tissue") OR (Mantle adjl
Lymphoma*) OR | adj Carci ) OR (Mixed adj2 Ly *) OR (Polycythemia adjl Vera*) OR (Sezary* adj Syndrome*)
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Leptomeningeal Cyst* OR Lymphatic Sarcoma* OR L id Gi ORL Papulos* OR Ly OR
Myeosis Fungoide* OR Osler Vaquez Discase OR Osteogenic Sarcoma* OR Osteosarcoma* OR Pagetoid Reticulos* OR anary Polycyvhmua‘
OR Reticulosarcoma* OR Reticulum Cell Sarcoma* OR Woringer Kolopp Disease OR O: ? OR ((Bone OR ¢ OR
Intracortical OR Osteogenic OR Osteoid OR Osteolytic) adj Sarcoma?) OR "Bone Marrow Cancer?" OR "Lymphoid Malignan*" OR "Lymphoid
Neoplas*" OR "Malignant Blood Disease?" OR (H?emato* adj (Malignan*OR Neoplas*)) OR (Malignant adj Hemato* adj Disease?) OR
Aleuk?emia? OR Germinoblastoma? OR Hemoblastoma? OR Leuc?emia? OR Leucocyth?emia? OR Leuk?emia? OR Lymphoma* OR "Malignant
Histiocytosis" OR Myeloma? OR Plasmacytoma? OR Ret ).ti.ab.) AND (M OR ( in* OR HDMTX
OR Methotrexate OR Mexate OR MTX OR "4 Amino 10 Methylfohc Acid" OR "4 Amino 10 Methylpteroylglutamic Acid" OR "4 Amino N10
ic Acid" OR "A Methopterine" OR Abitrexate OR ine OR Antifolan OR Biotrexate OR Canceren OR "CL 14377"
OR" CL14377 OR Emtexate OR Emthexat* OR Emtrexate OR Enthexate OR Fammitrexat* OR Farmotrex OR Folex OR Ifamet OR Imeth OR
Jylamvo OR Lantarel OR Ledertrexate OR Maxtrex OR Metex OR Methoblastin OR Methohexate OR Methotrate OR Methotrexat* OR
Meth OR OR Methylami OR ) ine OR Meticil OR Metoject OR Metothrexate OR Metotrexat*
OR Metotrexin OR Metrex OR "MPI 5004" OR "MPI5004" OR "n [4 [(2.4 diamino 6 pteri glutamic acid" OR
Neotrexate OR Nordimet OR Novatrex OR "NSC 740" OR "NSC740" OR Otrexup OR Rasuvo OR Texate OR Texorate OR Trexall OR Xaken
OR Zexate).ti.ab.) AND (Dose-Response Relationship, Drug/ OR Drug Dosage Calculations/ OR Exp Antineoplastic Protocols/ OR Exp Drug
Administration Schedule/ OR Instillation, Drug/ OR Therapeutic Index, Drug/ OR Home Infusion Therapy/ OR Exp Administration, Intravenous/
OR Infusions, OR Injections, OR(M ic* OR C| therapy OR "Pulse Therapy" OR "Pulse Drug Therapy" OR
"Drug Therapeutic Indx" OR Instil* OR "Dose Response" OR (Load* adj Dos*) OR Titrat* OR Escalat* OR (Dos* adj Ratio) OR Intravenous
OR "Intra Venous" OR "TV" OR "LV." OR Infusion* OR "Vein Injection” OR "Venous Drip" OR "Vemous Injection” OR "Venous
Transfusion").ti.ab.)
Limit 1 to (Addresses OR Autobiography OR Bibliography OR Biography OR Case Reports OR Comment OR Congresses OR Dataset OR
Dictionary OR Directory OR Festschrift OR Interactive Tutorial OR Interview OR Lectures OR Legal Cases OR Legislation OR Letter OR News
OR Newspaper Article OR Patient Education Handout OR Periodical Index OR Personal Namratives OR Portraits OR "Review" OR "Scientific
Integrity Review" OR Twin Study OR Video-Audio Media OR Webcasts)
INOT2
Limit 3 to "Core Clinical Journals (Aim)"
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(TI="FZHEMS' OR AB="HIZ S OR TI= ‘ZFHEMS’ OR AB= ‘“ZHHEM )
AND (TI="K7i/&' OR AB="K7&' OR TI='A %' OR AB='E &' OR TI=tk
EJ&' OR AB="#f 2J&' OR TI="& AJE' OR AB="B' /&' ) AND (TI='425/73\' OR
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2 WPXHIEERRER (P ERT X HIEEA
1)
Fig 2 Search strategy of Chinese database (taking
CJFD as example)
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Fig 3 Result of literature screening
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Tab 1 General information of included studies

SlHRRRER MR BR ERY THENE Sk
Rz T 67 25t 6h:8,10 g/m’ ABEFGHIKLMP
WR(199)" T 0 8~ 8 g/m':24.6h;6h:8,10 P
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2.3 Meta yHi&ER
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TN GBI, I E U gk Ay, o 2 300
TILEABEA, LA 7L, 3Rk
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F2 MANBIBATIFRHINOS RETMER
Tab 2 NOS quality evaluation of included cohort

studies
R }A\Eiiﬁ% iﬂl‘ﬂE et i 4
Tovz (2015)" T * x 8
AR (1996)" ok %k xx % 7
i (2009) X% % % %% % 7
Pratt CB(1990)"" L R S S k%9

TE: % RIARG I s #FTR A0 5 A T A A * s D7 R IAS
B s QAF 282 IAF I PEHE s 2R EZ 10 ;s DRTFE TR T BEA BF
X G R AL AT QX IR AT L s @25 JR R4 s DRSS
JEAR LS @BEVIIY e

Note: * means scoring points; # means scoring items have two *
at the most; (1) means representation of exposure queue; 2means selec-
tion of non-exposure queue; (3)means ascertainment of exposure; @
means there was no outcomes before inception of study; 5 means com-
parability of control group; (@ means evaluation of outcome; (7) means

enough or not enough follow-up; (8) means adequacy of follow-up

3 K4~ K5 A, 8 g/m* A B ¢ [MD=
—240.11,95%CI( —271.47, —208.75) , P<<0.001; [& 4]
c:il[MD=—0.09,95%CI(—0.11, —0.08) , P<<0.001; [%]
5].css[MD=—0.07,95%CI(—0.10, —0.05) , P<<0.001]
¢y [MD=—0.05,95% CIL(—0.06, —0.03) , P<<0.001]3
KT 10 g/m’ 4L, AH conCoun cosn FIEE RAFHERE R ST <
S ZH 3 AT 8 R B casn (1°=82% ) A1, S BT VE AT gk
TRTAERS . FHBENLSON A RN o R EAT 23 0T, 2000
(B & A AR AR R K IMISANAS o iEA TREUEE S BT 4T
TG 78 SRSV, BT cas X — &5 R b A 45 A
FARPE ST« 3T I L5 RN 8 gm’ R ¢ B
FRT 10 g/m*4

PR SR A T R RS MTX R C R i
AT T HERPES M. 25K, S 6 hdl i, 2 hdl
[MD=1.54,95%CI(0.32,2.76) , P=0.01].4 h 41 [MD=
0.54,95%CI1(0.17,0.91) , P=0.004] H & A4 2 45 o 5 46
24 h Il 25k B T RE T R o HAZE SR e bR 0 A A B

*®3 BAEBEREETRHDMTXHAEAREMTIXMZARENXER

Tab 3 Relationship between infusion scheme of HDMTX and plasma concentration of MTX in patients with osteo-

sarcoma
(=423 A
MIX B e G AR Ly o — M
§g/m,6hvs 10g/nt,6h Bk 3 107 68 004 BRI -240.11(-27147,-208.75) <0.01
JLERRA i 87 0 057 BIEHN -202.82(-246.15,-159.49) <001
JLE Il 2 -281.13(-326.57,-235.68) <001
O ik 3t 107 9 <0.000 1 WL ~0.09(-0.11,0.08) <001
JLERIBA paa 87 0 040 AL -0.71(-0.98,-0.44) <001
JUE 109 20 -0.09(0.11,-0.07) <001
e ik 3t 107 8 0.02 s (i ~0.07(-0.10,-0.03) <0.01
JLERIA paa 87 8 0.02 A -0.07(-0.10,-0.05) <001
JLE I 20
e ik g 107 0 048 Bl ~0.05(-0.06,-0.03) <001
JLERIA 2 87 0 048 R -0.05(-0.06,-0.03) <001
JLE 1 20
8g/n’,2hvs. 8 g/m’ 4 h G 1" 18 106(~13.29,225.29) >0.05
o 19 18 1(-023,223) >0.05
Cs @ 18 -0.09(-021,0.03) >0.05
o Il 18 -0.01(-0.07,0.05) >0.05
G Il 18 0(-0.03,0.03) >0.05
8 g/m:,4 hvs. 8 g/mz,() h Con I 214 6(-73.62,85.62) >0.05
o 1 % 0.54(0.17,091) <005
e 1 2% 0.1(-0.00,0.20) >0.05
o Il A 0.02(-0.01,003) >0.05
o 1 % ~0.02(~0.04,-0.00) <005
§g/m’,2hvs. 8 g/m’,6h G 1" 18 112(-8.09,232.09) >0.05
o Il 18 1.54(032,2.76) <0.05
e E 18 0.01(~0.06,0.8) >0.05
om 1 18 0.01(-0.05,007) >0.05
i Il 18 -0.02(-0.05,0.01) >0.05
AR TR A L3R4, FRARE DL 6

2.3.2 NREIEF % 5 HDMTX AHCEE R R R X2
TAFFE R IE T HDMTX AR 7k, HAHFE 75
5 HDMTX # 1 A G o 2 00 53 ) B 4508 T 2
PE O ERE 52 |8 B T8 B R Ik B Meta 43 HT 45 2R
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24 K 6 A, 8 g/m* 4 ITF &1 & 4= K [OR=
0.26,95%CI (0.10,0.67) , P=0.005] H 10 g/m* 4 it 25 %
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Mean Difference
Fixed

otal W
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Testfor overall effect Z=12.12 (P < 0.00001)
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Heterogeneity. Chi*= 6.30, df= 2 (P = 0.04); F= 68%
Testfor overall effect Z=15.01 (P < 0.00001)
Testfor subaroun differences: Chi*= 5.98. df= 1 (P= 0.01). F= 83.3%
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Fig 4 Forest plot of Meta-analysis for ¢, , of patients
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Testfor overall effect: Z=10.77 (P < 0.00001)
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Fig 5 Forest plot of Meta-analysis for ¢, of patients
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Tab 4 Relationship between infusion schemes of HD-
MTX and the incidence of ADR in patients
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JLE 1 2 0.67(038,1.16) >0.05
MRRER RS Bk 20 §7 0 032 [HEHH 169067,425) >005
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EhEE AR Ak s 87 FIEEE  1.14(036,3.61) >005
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PEORBRR RS 1" 67 097(0.18,5.18) >0.05
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Fig 6 Forest plot of Meta-analysis of the incidence of
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