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The Effectiveness and Safety of Danggui Buxue Decoction for Iron Deficiency Anemia:
A Systematic Review and Meta-Analysis

Chae-eun Kim', Mikyung Kim? Seung-ho Sun!

'Dept. of Internal Korean Medicine, College of Korean Medicine, Sangji University
Dept. of Internal Korean Medicine, College of Korean Medicine, Dong-Guk University

ABSTRACT

Objectives: This study was aimed at evaluating the effectiveness and safety of Danggui buxue decoction (DBD) for iron
deficiency anemia (IDA) by systematic review and meta-analysis of the randomized controlled trials (RCTs).

Methods: Randomized controlled trials on the treatment of DBD for IDA patients were selected from among the literature
published from the beginning of each database to May 30, 2023 in nine domestic and foreign databases (PubMed, EMBASE,
Cochrane, Chinese Academic Journals (CAJ), CiNii Research, J-STAGE. Oriental Medicine Advanced Searching Integrated
System (OASIS), Research Information Sharing Service (RISS), and ScienceON). The quality of the literature was evaluated
using the Cochrane ROB tool 2.0 (ROB2) and GRADE method. The meta-analysis was conducted using RevManb.4.

Results: A total of 636 patients with IDA were finally selected from the 7 RCTs. The meta-analysis showed that the
treatment groups that underwent both DBD and conventional treatment were statistically higher than the control groups that
performed only conventional treatment in all indicators that showed effectiveness of DBD such as red blood cell (mean
difference (MD) 0.38x10%/L, 95% CI: 0.16-0.60), hemoglobin (MD 12.45 g/L., 95% CI: 10.27-14.63). serum ferritin (MD 3.50

ng/L, 95% CI: 1.71-5.29), and total effective rate (relative risk (RR) 1.13, 95% CI: 1.05-1.21). The incidence of adverse
events was 0.39 times lower in the DBD group than in the conventional group (RR 0.39, 95% CI: 0.22-0.70).

Conclusion: This study demonstrated the effectiveness and safety of DBD with conventional treatment and further
provided a basis for administering DBD to patients with IDA in clinical treatment.

Key words: iron deficiency anemia. Danggui buxue decoction, meta analysis, systematic review
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| Identification of studies via databases and registers
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databases screening
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Redgisters (n=0)
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Records removed before
| screening:

- v

Records screened
259)

Duplicate records removed
n=59)

Records excluded with reasons

s Mot about iron deficiency

}

anemia(n=239)
Not about Danggui buxue
decoction(n=2)

Reports sought for retrieval
18

Reports not retrieved
(n=0)

Bujusauag

(n=18)
'

Full text articles assessed for
eligibility
(n=18)

e Reason 2 Grey article (n=2)

¥

Studies included in review
and guantitative
synthesis(meta-analysis)
(n =7)

papnpu|

Reports excluded:
Reason 1 NOT RCT (n=8)

Reason 3 Ineligible
interventions or comparisons
(n=1)

Fig. 1. PRISMA flow chartiof study selection for systematic reviews.
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Table 1. Prescription Composition of Danggui Buxue decoction
Astragali  Angelicae

Study ID/ Preparation Dosage Frequency

et (R%a%x) Glga(nisﬁ F){adlx Other ingredients form (/day) (/day) Duration
1==]
HEGER =51
Codonopsis Pilosulae Radix (#33),
Glycyrrhizae Radix (H%), Atractylodis

Du Rhizoma (FJt), Zizyphi Semen (BEZ(-), . e :

(2020)' e g Loganae Arillus (#EHRIA), Saussurea lappa Decoction 14 Twice 2 months
(KR%), Zingiberis Rhizoma Crudus (4£%),
Zizyphi Fructus (KZ)

Liu Asini Corii Colla (FI2), Hoelen (f%%5), Hominis . . .
(2016)"® 308 6e Placenta (%{f/5), Atractylodis Rhizoma (Fit) Decoction 1% Twice 4 weeks

Tuo Atractylodis Rhizoma (Fft), Asini Corii Colla . . .
(2017)% 0 6e (F2), Hominis Placenta (4%{A[H5), Hoelen (££%5) Decoction 17 Twice 28 days

G EE #5111
Atractylodis Rhizoma (Fiit), Hoel en T“A Ei eﬁﬁisglif :time

Qin 5~15¢ 3~0 ¢ Citri Unshii Pericarpium (). Decoction 150 ml angd dose. 4 weeks

(2007) Stomachichum Corium (%ER4), Glycyrrhizae 1~9 yeairs od -
Radix (H%) 30 g/time, 5 times/d

(2011‘;3)17 NR NR NR Decoction 20 ml Twice 8 weeks

Song - \R NR NR Decoction  NR Twi 60 d
(2008)" ecoction 'Wwice ays

Wan Red Ginseng (#%%), Rehmanniae radix Preparata
(2001)2 75g NR (At ¥%), Asini Corii Colla (Pi[i2), Paeiniae Decoction 17| Twice 18 days

Radix (H75%), Glycyrrhizae Radix (H#)

NR : not reported
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Table 2. Summary of Randomized Controlled Trial

Author Study Bz !
( ) desi participants Age Intervention Control Duration Outcome Results Adverse effect
year) CesIEN (1 ale/female)
@ T : 4.09+0.49
C @ 3.85+0.43 (P<0.05)
@ 1 : 111.22+6.88
@ RBC (10*/L) C @ 98.03+13.13 (P<0.05)
DRD @ Hb (g/L) @1 :1798+1.14
Du ROT T 31 (14/17) 1 : 42+9.28 errous sulfate ferrous sulfate 2 months @ SI (umol/L) C : 17.14£1.09 (P<0.05) I : 3/31 (9.7%)
(2020)' C : 31 (15/16) C : 41%10.62 Hid tid po @ SF (ng/L) @ 1 : 4283372 C @ 10/31 (32.3%)
14 po ® Syndrome score C : 4019541 (P<0.05)
® Total Effective Rate (%) ® I : 452+0.55
C @ 5.58+1.96 (P<0.05)
® I : 31/31 (100%)
C : 28/31 (90.32%) (P<0.05)
@ 1 :18/21 (85.71%)
DBD C : 12/21 (57.14%) (P<0.05)
+ Oral iron @ Total effective rate (%) @ I : 106.8x4.8
Li RCT T:21 (13/8) 1 : 367.8 Oral iron therapy ad po or 8 weeks @ Hb (g/L) C : 923+4.1 (P<0.05) None
(2015)" C : 21 (14/7) C : 36577 therapy qd po  iron surconse @ SF (ng/mL) @ 1 : 468.2+187.4
or iron surconse once/month iv @ TSAT (%) C @ 256.6+179.4 (P<0.05)
once/month iv @1 : 28359
C @ 16.3+3.6 (P<0.05)
@ T : 39/43 (90.7%)
C : 33/43 (76.7%) (P<0.05)
DBD @ Total effective rate (%) @ I : 3.68+1.21
Liu ROT T:43(21/22) 1 : 2919 + ferrous ascorbate 4 weeks @ RBC (10%/L) C @ 2.99+1.23 (P<0.05) T:5/43 (11.6%)
(2016)' C @ 43 (23/20) C = 3017 ferrous ascorbate ad po @ Hb (g/L) @ 1 :107.1+4.62 C : 10743 (23.3%)
ad po @ SF (ug/L) C @ 95.01%5.13 (P<0.05)
@1 : 1412+554
C @ 9.65+6.12 (P<0.05)
DBD
Qin 1077 (39/38) + ferrous sulfate ~ . @ 1 : 7777 (100.0%)
oone BCT o7 e VR ferrous sulfate  tidpo  ° Weeks (U Total effective rate (%) 6g 1 (05 7795) AR
tid po
DBD . .
Song 1:70 (NR) I:935+2.43 ferrous succinate . . ® 1 :68/70 (97.1%) 1:3/70
008 BCT ¢ 70 (NR)  © : gdpensy | ferous tidpo 20 days @ Total effective rate (%) 0. 60,70 (85795) (P<005) C : 12/70
succinate tid po
DBD
Tuo I1:3 (NR) + ferrous ascorbate - . @ 1 : 32/35 (91.4%) 1:114%
s BCT ¢35 (vm) NE forous ascorbate  qdpo 20 davs (U Total effective rate (%) og a5 (7 100y (pc005) € : 229%
qd po
@ 1 : 42/44 (95.45%)
C : 36/44 (81.82%) (P<0.05)
DBD @ Total effective rate (%) @ I : 3.85+0.87
Wan ROT T 44 (0/44) T : 285.6%3.61 + ferrous sulfate 18 davs @ RBC (10%/L) C :3.41+0.62 (P<0.05) T:3/44 (6.82%)
(2021)* C 44 (0/44) C : 2873%350 ferrous sulfate bid po S @ Hb (g/L) @ T :114.76£13.52 C : 5/44 (11.36%)
bid po @ SF (mg/L) C @ 106.54+10.28 (P<0.05)

@ T : 53.84+20.54
C @ 40.31+15.14 (P<0.05)

RCT : randomized controlled trial, T :

ferritin, TSAT : Transferrin saturation, NR : not reported
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intervention, C : control, DBD : Danggui buxue decoction, RBC : red blood cell, Hb : hemoglobin .

SI : serum iron, SF : serum
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(1) Red blood cell count(RBC count)
3ARe) QoA AT $X5 A AEH T,
a7 1184, HE 11889 AeE A

3. O
1

Experimental Control

Study or Subgroup Mean SD Total Mean SD Total Weight V.
Liu 2016 368 1.1 43 299 1.23 43 16.0%
Du 2020 409 049 31 385 043 31 50.0%
Wan 2021 385 087 44 341 082 44 34.0%
Total (95% CI) 118 118 100.0%

Heterogeneity: Tau®=0.01; Chi*= 2.86, df= 2 (P=0.24); F= 30%
Test for overall effect: Z=3.33 (P = 0.0008)

Fig. 2. Forest plot for red blood cell count (x10'%/L).

(2) Hemoglobin(Hb)
4P Aol M X2 1399, HERT 139
o] Mg F AL $£AE AT A A

¢
To 2342 Pk 2 A% A nae o

Mean Difference
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I A3 FHRYE FoF YT S 6| Fo]
o Bl 038x10%/L o ESkar o] Apel= EAF
Aoz H93kdeH9%% CI 0.16 to 0.60, P=0.0009)
(Fig. 2).

Mean Difference

Random, 95% Cl Year IV, Random, 95% CI
069[017,1.21] 2016 o
0.24 [0.01,0.47] 2020

0.44[012,0.76] 2021

0.38 [0.16, 0.60] 2

+ +
0 2
control experimental

-2

9] ML AE BT el vl 1245 ¢/L ¢
ST o] Aol BARACE FelaATH9%
CI 10.27 to 14.63, P<0.00001) (Fig. 3).

Experimental Control Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI|
Li 2015 106.8 438 2 923 41 21 3N.9% 1450[11.80,17.20] 2015 —o=
Liu 2016 1071 462 43 8501 513 43 40.0% 12.09[10.03,14.15] 2016 =
Du 2020 111.22 6.88 31 98.03 1313 31 136% 1319[7.97,18.41] 2020 T
Wan 2021 11476 13.52 44 10654 10.28 44 145% 8.22[3.20,13.24] 2021 =
Total (95% CI) 139 139 100.0% 12.45[10.27,14.63] >

i = - Chit= . = Rz k } + |
Heterogeneity: Tau*=1.98; Chi*=511,df=3 (P=0.16); F=41% S0 10 0 0 20

Test for overall effect Z=11.19 (P = 0.00001)

Fig. 3. Forest plot for Hemoglobin (g/L).

(3) Serum Ferritin(SF)

AN A A Hee e AAE
ok ok Li(2015)%9) A7 &4 s ol
AR 0 R ol 24 Al 277} AAAY @)
S wishgtel] 9le] 277} = Aelgt FAssH
Wan(2021)79] A= 24 Z7)(mg/L)ol L577}
Q& Aoz FA=e} 29l Ao SAS
AlQst el S Adetgeh 2 A} g R
et T 79 FA A g v T 2ol wla)

Control Experimental

350 pg/L o =% o] Aol FAFAHoE F9
aFtH(95% CI 171 to 5.29. P=0.0001)(Fig. 4).

(4) Total effective rate

7He AU AaF 307HH T 2649
M & 2HEE&E AAsty At dEt
A A} GHREE FofFo] HlFoLd H]
a 113w ¥4 o] Aole EATH o F2l3}
STHRR 113, %% CI 1.05 to 1.21, P=0.001)(Fig. 5).
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Experimental Control Mean Difference Mean Difference
Study or Su Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% ClI
Du 2020 4283 3.72 31 4018 541 31 529% 264 [0.33, 495] =
Liu 2016 1412 5454 43 965 612 43 471% 4. 47 [2.00, 6.94] ——
Total (95% Cl) 74 74 100.0% 3.50 [1.71, 5.29] i
Heterogeneity: Tau®= 0.19; Chi*=1.13,df=1 (P=0.29); F=11% :-m 5 ) 5 10:
Test for overall effect: Z=3.83 (P = 0.0001) Control Experimental
Fig. 4. Forest plot for serum Ferritin (ng/L).
Experimental Control Risk Ratio Risk Ratio
Study or Subgroup _ Events _ Total Events Total Weight M-H. Random.95% Cl Year M-H. Random. 95% CI
Qin 2007 77 77 B8 71 282% 1.04 [0.99,1.10] 2007 .
Song 2008 68 70 B0 70 20.0% 1.13[1.02,1.26) 2008 =
Li2015 18 21 12 21 2.9% 1.50[1.00,2.26] 2015 | T
Liu 2016 39 43 33 43 10.2% 1.18[0.98,1.43] 20186 T
Tuo 2017 32 35 27 35 9.0% 1.19[0.96,1.46] 2017 E®
Du 2020 3| 3 28 3 16.3% 1.11[0.97,1.26] 2020 i
Wan 2021 42 44 36 44 135% 1.17[1.00,1.36] 2021 =
Total (95% CI) 3 315 100.0% 1.13[1.05,1.21] ¢
Total events 307 264
Heterogeneity: Tau®= 0.00; Chi*=11.79, df= 6 (P = 0.07); F= 49% T o3 o5 ] 4 pre

Testfor overall effect: Z= 3.19 (P = 0.001)

Fig. 5. Forest plot for total effective rate (%).

2) PHA 4

(1) oA+

629 A} o) Abke-& 1 T8} o} Tuo
(2017)9) A= oj bk WA E XukE A|A]

Experimental Control

Control Experimental

19 4 A7 Aa g,

T

ol A gt o) ntgE el T A3 7
ARG FoLZ HFogel Hlg o]t o

AEo] 0302 F o] Ajol= EATH o=
218t eH(95% CI 0.22 to 0.70, P=0.002) (Fig. 6).

Study or Subgroup _Events  Total Events Total Weight M-H, Random, 95% CI

Song 2008 3 70 12 70 228%
Liu 2016 5 43 10 43 350%
Du 2020 3 iyl 10 31 24.0%
Wan 2021 3 44 5 44 182%

Total (95% CI) 188
Total events 14 37
Heterogeneity: Tau*= 0.00; Chi*=1.33,df=3 (P=0.72), F=0%
Testfor overall effect Z= 3.16 (P = 0.002)

Fig. 6. Forest plot for adverse effect.
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0.50[0.19,1.34] 2016 —
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0.60[0.15,2.36] 2021 T
0.39 [0.22, 0.70] -
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Experimental Control
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Fig. 7. Risk of bias graph.
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Study ID D5 Overall

Du 2020 1 @ @ Low risk

Li 2015 ! . ! Some concerns

Liu 2016 @ @ o risk

Qin 2007 o O

Song 2008 . . D1 Randomisation process

Tuo 2017 ! . . D2 Deviations from the intended interventions
Wan 2021 ! ! . D3 Missing outcome data

D4 Measurement of the outcome
D5 Selection of the reported result

Fig. 8. Risk of bias summary.

5, 2HFE 7+ 285 e] 9lo] HIEHY A9 SHFE F
GRADE W&oz weiAsd Az Ax9 A sk v 2 oA o] vrol Al
TAFES Fhslsih VA s o g Hrlsisinh RIAAA 9> &
1) RBC. Hb SF FEEE R Y8 FRAQ 9 S ANA
235 3P mr RCTo|mz AF A4 AEE TIAH7] dEol S5 3 A $34
Aol N FHE FFA Utk HEHHE 499 of wAEA g welRA e 23 A7
oAl SFe] 7% SF el A4} 349 w|EH AF 47F 40078 o] A, forest plote] 95% Al 77k
o] et FAHE AFE AYsty deEA S = 23S 99 AUA gol SHe WFA
At e aheb AR SEoleeR HE o adokeh AEH oz 2HE g A4S 249 A
T 23k 0] GRADEeIME 3 53 w34l o] v okeh(Table 3).
o). RBC, Hbe 7% A& st o]ake] niEd] 3] 3) o] Auks
o] 2 A7 25 e F 7 #F4 w23y bl ne ROTE
o} Y HA JHE B oA o] ol Al7ts}A] T AAG Gl TFE FFA sk vERS
Seoz Frlslgdeh wAAA 9> 2% A% 3 d9e uEHF o ¥ dF 29l £
Moz ZAE A AxE FLsglormz o] glo] SFS F WA WFo wdAA o
AZEA gFoE Hrlstglnr BAEA 9 - oA e] Vol AlAEHA] vty Hrlsksd
RBC, Hb, SF 5 AFe4AF 71 4008 2ot 4 v 2G4 ]9 welE e 23ty AT TF 8
o] 5#% & @A W3 ol¢] wel RBC, Hb T e 3hEE 34 2 AT Jgdsia F
o] A% A A eo] wjg g A HY ghale] o] AMbS-& 3AEE A £5 APH o
3, SFe= A9 FalAe] dgez A= 2 EFSYorE SF& WFA dsith viAd
(Table 3). A g9e ddEE 97 HARPE 008 9A
2) Total effective rate ool gF oA ol Aoz o AubS-e] 7

s Q77 25 RCTE 947 AA 99 + 279 AL o b (Table 3).
AN THE FFA AU HEHANH ] w2 4
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Table 3. The Quality of Evidence Regarding Outcome and Adverse Effect between Danggui Buxue Decoction

and Conventional Treatment

Outcome Certainty assessment No. of patients Effect
No of Study  Risk of . . .. Other DBD Relative Absoulute Certainty
TEASUTES 1 \dies design bias Iessisiersy Lnitesiness Impesiion considerations +WM Bl (95% CI) (95% CI)
. MD 0.38 higher
RBC 3 Randgmlzed Vgry Not serious Not serious  Serious None 118 118 (0.16 higher to HO0O
trials serious . Very low
0.6 higher)
. MD 12.45 higher
Hb 4 Randgmlzed Vgry Not serious Not serious  Serious None 139 139 (10.27 higher to HO0O
trials serious ; Very low
14.63 higher)
. MD 3.5 higher
SF 2 Randelzed Serious Not serious Not serious  Serious None 74 74 (L.71 higher to 8800
trials ; Low
.29 higher)
Total . RR 113 109 more per 1,000
effective 7 Randgmlzed Vgry Not serious ~ Serious ~ Not serious None 307/3021 264/3015 (105 to  (from 42 more $O00
trials serious (95.6%) (83.8%) Very low
rate 2.21) to 176 more)
. RR 0.39 91 fewer per 1,000
Adverse Randomized ~Very . . . 14/188  28/188
effect 4 trials serious Not serious Not serious  Serious None (74%)  (149%) (0.22 to  (from 116 fewer OO0

0.70) to 45 fewer)  Very low

No : number, DBD : Danggui buxue decoction, WM : West medicine, RBC : red blood cell, Hb : hemoglobin, SF
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Zi2 - 20z - tix5

[Appendix] 71441

(tLkwab : &AM OR tikwab : &Il OR tikw.ab : Anemia OR tikw,ab : Anemias)

CNKI AND (tikwab @ HHEWNMZ OR tikwab : EE#im% OR tikwab : KM% OR
tikw,ab : danggui buxue OR tikw,ab: dangguibuxue OR tikw,ab : Dang-Gui-Bu-Xue)
(i :tiabkw OR #&I:tiabkw OR anemia:tiabkw OR anemias:tiabkw) AND (%14
EMBASE | #MZ:tiabkw OR Bl tiabkw OR HUIRIME: ti.abkw OR (danggui AND
buxue:ti,ab.kw) OR dangguibuxue:tiabkw OR ‘dang gui bu xue :ti,ab.kw)
([ Title/Abstract]) OR (#&IM[Title/Abstract]) OR (Anemia[Title/Abstract]) OR
PubMed (Anemias[Title/Abstract])) AND  (((H4IHthmZ[Title/Abstract]) OR  (EE#HILE
[Title/Abstract])) OR (4315 [ Title/Abstract]) OR (danggui buxuel Title/Abstract])
OR (dangguibuxue[Title/Abstract]) OR (Dang-Gui-Bu-XuelTitle/Abstract]))
Cochrane | (‘A" OR ‘i’ OR ‘Anemia’ OR ‘Anemias’) AND (‘H4#My7 OR “Efwim’ OR
library WIS OR ‘danggui buxue’ OR ‘dangguibuxue’ OR ‘Dang-Gui-Bu-Xue')
RISS (=27 " OR) =89 © &l ) ( =29 : 2R (AND) =59 : Eins)
OASIS (=29 WE OR) =29 @ &l ) ( =29 @ FAREE (AND) =29 © EEFHis)
ScienceON | (=% : °ld (OR) =21 : &M ) ( =89 : FARIE (AND) =59 : EiFHimng)
CiNii Title danggui buxue OR HIF#MILZ OR HIA#HILE
J-stage Title danggui buxue OR HIHHMILZ OR LM%
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