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The Effect of Herbal Medicine for Chronic Kidney Disease:
A Systematic Review and Meta-Analysis

Soo-hwa Hong, U-ryeong Chung. Gil-cho Shin
Dept. of Korean Internal Medicine, Dongguk University Bundang Oriental Medicine Hospital

ABSTRACT

Objectives: This study aimed to evaluate the effect of herbal medicine on patients with non-dialysis chronic kidney disease (CKD).

Methods: Articles published from 2011 to February 17. 2024 were searched via PubMed, EMBASE. Cochrane Library,
CNKI, CiNii, KISS, RISS, and OASIS. The quality of included articles was evaluated using a risk-of-bias tool. Meta-analyses
considered the effects of herbal medicines on the total effective rate, renal function estimates (GFR, SCr, BUN, 24h-Upro),
and other indicators (e.g., uric acid, hemoglobin, and bone density-related indicators).

Results: A total of 13 RCTs were included in this study. The treatment group showed a significantly higher total effective
rate (RR: 147, 95% CI: 1.33-1.62, P<0.00001) and GFR (MD: 9.28, 9% CI: 6.52-12.04, P<0.00001), together with improvements
in other renal function indicators, except for 24h-Upro (p=0.05). There were no significant differences in uric acid, hemoglobin,
and bone density-related indicators. Adverse events were minimal in both groups.

Conclusion: For non-dialysis CKD, this study supports the effectiveness of nine herbal medicines, either alone or in
combination with Western medicines. However, even the meta-analyses provide insufficient evidence to conclusively guarantee
the safety and efficacy of all types of herbal medicines in treating CKD. Therefore, additional well-designed studies are necessary
to enhance the clinical application of herbal medicines in CKD.
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Fig. 1. PRISMA flow diagram of this study.
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Table 1. Characteristics of Participants in Included Studies

First Sample size Age CKD . , 24 hours Syndrome
author primary disease . . .
(year) (male/female)  (range/average) stage urine protein differentiation
Zhang T : 110 (53/57) 54.1£7.9 N e
IDZ C ¢ 105 GL/5)  /5e7eee L CGNor CPN  03~35g  HME
Zhong T : 30 (17/13) 45.6£12.8 11 CON ~ LR,
(2014)% C : 30 (18/12) /54.3+14.9 BRI
Shen T : 37 (18/19) 49.54+10.45 _ SEHT
(QUI)* C : 36 (15/21) /4112952 L CGN 02-2¢  WAE
Ma T1 : 90 (50/740) T1 : 52.47+11.62 i 2
(2016)5 T2 89 (50/39) T2 : 50.60£12.77 III-IV CGN 202 g (Ei .
C 91 (53/38) C : 52.36%12.13
Cu T :97 (54/43)  505:10.27 ] ] s
(Q016)% C : 100 (56/44) /5081069 L1V CGN PR
CGN
Xu T : 38 (23/15) 47.15£3.82
o IIT  (IgA nephropathy, MN, - B
(2016)*" C : 38 (25/13) /47.24%3.75 MPGN)

Han T : 30 (16/14) 51.23+11.18 . T RUE,
QI6)% C @ 30 1713 /s03dxion 0V CGNor CPN C0e e
Tian T : 58 19722627 ] NR ] .
(2017)% C : 58 /49.88+6.13 -1V (No secondary disease) W
Han T : 30 (18/12) 52.19+10.23 [Lk=¥5A
(20171)% C : 30 (16/14) /54.24+9.18 v CGN @0e Vi fekiiizie]

Zhao T : 150 (106/65) 51.89+13.12 NR
(020 C : 150 (121/5D) /320341262 1 (No secondary disease) =0 © NR
Yang T : 45 (24/21) 45.33+12.05 11 NR 015~25 L SRR
(2022)%2 C : 45 (17/28) /57.67+10.31 (No secondary disease) SE &
Han T : 45 (29/16) 62.16+10.71 v NR ~ L SRR
(2022)% C : 45 (27/18) /61.47+10.90 (No secondary disease) R OBEPAE
Qan T 40 (18/2)  5255:9.20 CGN T
(2004 C ¢ 40 (19/2]) 0451169 IV (sA nephropathy, — 0.5~20 ¢ {E(ﬁ
' A5 MPGN, FSGS, MCD) el

CKD : chronic kidney disease, T :

treatment group, C : control group, CGN : chronic glomerulonephritis, CPN :

chronic pyelonephritis, MN : membranous nephropathy, MPGN : membranoproliferative glomerulonephritis, FSGS
focal segmental glomerulosclerosis, MCD : minimal change disease, NR @ not reported
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Table 2. Summary of Interventions/Result in Included Studies

aljlltr}fct)r Treatmen)t group Control )group Duration of Outcome Aéiv\;rtse
(vear) (T (C treatment (T/0)
Thang - 1. TER., GFR @ T>C* .
(2013)2 PUEE Losartan 16 weeks 2. SCr. BUN. 24hrsUpro : XC* 7/3
3. TG, TC : TXC*
Thong . 1. TER., GFR @ T>C*
(2014)% il (-) 8 weeks 2. SCr. BUN. Hb : N/§ N/R
3. UA, 24hrsUpro : T<C*
1. TER : T)C*
(280%24 e g -) 12 weeks g: %%rNZflh%?%‘im + TKC N/R
4. GFR @ THOC**
T1 : S 1. %4hrsUpro ; TIKC*, TAC
Ma +Telmisartan C : Telmisartan T1vsT2 N*/S « "
016)% T2 : HMEEL +olacebo 6 months 2. GFR : TI>C*, TZ)C‘., TTZ 0/0/0
" P 3. TCM syndrome effective rate
+placebo ok s
- TIC**, T2>C*
Cui . 1. SCr = TXC*
(2016)% AN (-) 8 weeks 2 24hrsUpro = T(C* N/R
1. TER., GFR @ T>C*
(25?61)27 TEPE Valsartan 12 weeks g %%rg ]?[,ngilbumm + KC N/R
4. CD4, CD4/CD8, sICAM-1 : T<C*
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. TER. GFR : THOC**

. 24hrsUpro = T<C*

. Hb. BUN, UA : N/S

SCr @ T<C**

. CTGF, BMP-7 : N/S

. TCM syndrome effective rate : TOC**

Han BEAA

(2016)% +Losartan N/R

Losartan 6 months

. TER : T)>C**
. BUN, SCr, 24hrsUpro : T<C** N/R
. CTGF, HGF : T<C**

Tian JERTER YIS

(2017)*  +Simvastatin Simvastatin =~ 12 weeks

. TER. GFR : T)C*

. BUN, SCr, 24hrsUpro, UA : T<C*
. Ca, 1.25 (OH)’D, FGF-23 : N/S
. P, PTH : TXC*

Han

(2017)% BHHEHA (-) 6 months

N/R

. 24hUpro, albumin : N/S

. SCr @ TXC**

. GFR @ TOC** 24/16
. WBC, RBC. Platelet count : N/S

. ALT, AST, blood K+ @ N/S

Zhao

(2020)31 CHFG placebo 24 weeks

TER : TOC*

. BUN, SCr, 24hrsUpro : T<C**

. GFR @ TOC** 0/0
. IL-6, CRP, Leptin : T<C**

. TCM syndrome effective rate : TOC**

(ggggfgg ML ) 24 weeks

. BUN, SCr, 24hrsUpro : T<C*
. GFR, TER : TO>C* 0/0
. AST, ALT : N/S

Han

(2022)33 EﬁxﬁﬁB (_) 12 Weeks

. SCr, 24hrsUpro : TXC*

. BUN, UA : T<C**

. GFR. TER : THOC**

. Ca2+ + N/S 0/0

. P3-, PTH : TXC*

. Beclin-1, LC3-II : T)C**

. Atg? - TOC*

N/S  not significant. TER : total effective rate, 24hrsUpro : 24-hours urine protein, GFR : glomerular filtration rate,
BUN : blood urine nitrogen, SCr : serum creatinine, UA : uric acid, TG : triglyceride, TC : total cholesterol. * :
Treatment group is more favorable than control group. (p<0.05), ** : p{0.01. ¥ : The control group exhibited more

favorable outcomes compared to the treatment group (p<0.05). The composition of herbal medicine in HAN (2016) and
HAN (2017) differs from that in HAN (2022), leading to their respective classifications as &5 A and &X/B.
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Table 3. Herbal Formation of Prescriptions

First
author Herbal formation
(year)
Zhang 1% (Salviae Miltiorrhizae Radix), K% (Rhei Radix et Rhizoma) % 15 g B~ (Persicae
(2013)% Semen) 12 g, ‘&% (Angelicae Sinensis Radix) 12 g, JII4-Ms (Achyranthis Radix) 9 g
HIY (Astragali Radiv) 20 g, % (Epimedii Herba), il % (Polygoni Multiflori Radix), %8
Zhong 1 (Ligustri Fructus), &5 (Angelicae Sinensis Radix), W= (Persicae Semen), ot (Curcumae
(2014)® Rhizoma) % 10 g, 5% (Ecliptae Herba), )II%5 (Cnidii Rhizoma) % 15 g F&E¥ (Centella
asiatica Herba) 30 g
(ZSO}EI;? Tk (Abelmoschus manihot L. medic) 1.5 g
Ma 2 (Codonopsis Pilosulae Radix), ¥ (Astragali Radix) & 15 g ¥R (Amomi Tsao-ko
(2016)5 Semen 6 g Bt (Atractylodis Rhizoma) 10 g, #:# (Coptidis Rhizoma) 3 g, K#¥ (Rhei Radix
et ijzoma) 9¢g
Oui 2 (Codonopsis Pilosulae Radix), ¥ (Astragali Radix) & 15 g ¥R (Amomi Tsao-ko
(2016)% Semen 6 g Bt (Atractylodis Rhizoma) 10 g, ¥ (Coptidis Rhizoma) 3 g, K#¥ (Rhei Radix
et Rhizoma) 9 g
(23?61)27 R EE ¥ (Cordyceps sinensis Sacc) 15 g
Han% B (Astragali Radix), #i5E (Trigonellae Semen), K% (Rhel Radix et Rhizoma), FAEELT
(2016)® (Melandrii Herba), #jft (Curcumae Rhizoma) & 15 g
FtF (Aconiti Lateralis Radix Preparata) 9 g %% (Zingiberis Rhizoma) 15 g 1545 (Poria
Tian  Sclerotium) 12 g, E25% ( Paeoniae Radix alba) 9 g, Bt (Atractylodis Rhizoma Alba) 12 g, &
(2017)% # (Zingiberis Rhizoma Recens) 9 g, 1% (Dioscoreae Rhizoma) 10 g, 51~ ( Coicis Semen) 10 g,
H¥ (Glycyrrhizae Radix et Rhizoma) 9 g
Han k% (Rhel Radix et Rhizoma), ¥t (Astragali Radiv), #55E (Trigonellae Semen), FAEE
(2017)* (Melandrii Herba), #Fift (Curcumae Rhizoma) % 15 g
# I (Astragall Radix) 6 g &5 (Angelicae Gigantis Radix) 2 g, FAUR (Polygoni Cuspidati
Zhao  Rhizoma et Radix) 3 g, BT 16 (Herba Serissae) 6 g, 1 1%% (Smilacis Glabrae Rhizoma) 6 g,
(2020)* 2R (Achyranthis Bidentatae Radix) 2 g fi# (Pyrrosiae Folium) 4 g. K# (Rhel Radix et
Rhizoma) 1 g HB8E¥ (Centellae Herba) 6 g, #4% (Polygonati Rhizoma) 4 g
YVan #3% (Codonopsis Pilosulae Radix) 15 g, "% 1€ (Astragali Radix) 15 g, ¥R~ (Amomi Tsao—ko
(2022§32 Semen) 6 g. Bt (Atractylodis Rhizoma) 10 g, ## (Coptidis Rhizoma) 3 g. #I K& (Rhel
Radix et Rhizoma) 9 g
wIG (Astragall Radix) 30 g ¥BEI (Atractylodis Rhizoma Alba), B5JR (Saposhnikovia divaricata
Han Schischkin), FAC. (Sinomenium acutum Rehder et Wilson), #ti#E (Pericaeta communisma Gate et Hatai),
(2022)% 1% (Salvia miltiorrhiza Bunge), Pif (Artemisia capillaris Thunberg), FLENE (Trogopterus
xanthipes (Milne Edwards) % 10 g, %ifi# (Dioscorea tokora Makino), /A& (Acorus gramineus
Solander % 1g
% (Codonopsis Pilosulae Radiv), E2£# (Epimedii Herba), ¥% (Salviae Miltiorrhizae Radix).
Qian EaEﬁ? (angelicae Sinensis Radix), 3K (Rhel Radix et Rhizoma), %% (Perillae Fructus), )I[=
(2024)* (Cnidii Rhizoma), ¥~ (Persicae Semen) % 15 g, %% (Coptidis Rhizoma) 6 g, #%#i%2 (hyphae

of Cordyceps) 5 g
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Table 4. Frequency of Herbal Medication

Frequency Herbal medicine
8 (5) PN

4 HiE B (2) FH (D)

3 B 5 #=R (D) Bl (D

9 R EBEE IS BEE At @ﬁiﬁ
HEE (1) EAET (D Fok (
P #%4e MEsE KA+ ?éﬁ
JRMAR B 8 RS A5%E AR
EUCOHE B PR SKERE Bk

hE {1 LIRS

() : Frequency adjusted for duplicate prescriptions

Random sequence generation (selection bias) _:- Qian 2024
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Fig. 2. Results of risk of bias graph and summary.
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of o5 Foi3 v waolvh. =3 2FAAE A
AatA] ke 3t 8= el Al A A9 H 9l

1) 52 &(TER, total effective rate)

-24,

Ol o TR el RAe] 3k ¢loh
KPP EA R SN 25T 2983 < papt s
?@%mm PRIE T RS PRk (AT 73%)>>?“6 5

£ 7|Eo R ARSI 2447 e Al 9
zaﬂ oleld 42](SCr), ¢4 24k A
et gEds B E 34, 34, fE, FE
o] 4HA 2 EHaheich

gHepx g 728 ol 2o H]ste]

W2 $-ou|d g3} 9)ge

FhEge 147

Uzﬂﬂ o];ﬂ}dg

< 3 92
+ ]—r. 3/4 Al 75}‘}%1 EFUAE WE F=0%2 JebgeHN=9, RR : 147, %% CI :
) A5} olo} o) ﬂ-—,v‘? Mol 23 4 gl AAl 1.33 to 1.62, P=<0.00001) (Fig. 3).
A = ‘10
dole $EE motd £ glonE J¥E g
Treatment Group  Control Group Risk ratio Risk ratio
Study or Subgroup Events Total Events Total Weight |V, Random, 35% CI IV, Random, 95% CI
Zhang 2013 85 110 54 105 219% 1.50 [1.22, 1.86] ——
Zhong 2014 24 30 14 30 5.5% 1.71[1.12., 2.62] —_—
Shen 2014 29 37 23 36 11.0% 1.23[0.91, 1.65] —
Xu 2016 36 38 26 38 18.8% 1.38 [1.10, 1.74] —m-—
Han 2016 24 30 i 30 3.9% 218[1.32, 3.61] —
Tian 2017 46 58 35 58 16.1% 1.31[1.03, 1.68] -
Han 2017 26 30 16 30 7.5% 1.63 [1.13, 2.34] —_—
‘Yang 2022 39 45 25 45 121% 1.56 [1.17 , 2.08] —
Qian 2024 22 40 12 40 3.2% 1.83[1.06, 3.18] ——
Total (95% Cl) 418 412 100.0% 1.47 [1.33, 1.62] ‘
Total events 331 216
Heterogeneity: Tau? = 0.00; Chi* = 6.46, df = 8 (P = 0.60); I?= 0% 0.2 05 1 2 5

Test Tor overall effect: Z = 7.64 (P < 0.00001)

Favours [control] Favours [treatment]

Fig. 3. Forest plot of the effects of herbal medicine on total effective rate (TER).
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2) A7|5A =

(1) A=A o= Glomerular Filtration Rate, GFR)

= 1099 oqv222527283032347} HEFRA e 3
9t} o]F GFRY AA-E2]2 MDRD 39#90%

EPI 233 2}4] ZAlS A48 131258 £3he)gl
RS PARED oquzzams% 2aAe A= A%

= AABHA skt

greFA B> 2ol vlste FA ¥ HF A
FA e F-go] 928 ml/min/1.73 m*ZE 2lFH
oront, FA7E o)A o] P=T5%2 HA Yeldth
(N=10, MD : 928 %% CI : 652 to 12.04,
P=<0.00001) [Fig. 4(a)].

@ MDRD

MDRD 51/\]% }\}%_5“_ 33:]24.30.32& 5}_
x| g o] ol vlste] HF ARFA o Fgo]
12.03 ml/min/1.73 mle2 §-9&7 =9kory
Azt o AALE P=R%=z A YepdeH(N=3 MD
212,03, 95% CI = 2.32 to 21.74, P=<0.00001) [Fig.
4(b)].

@ EPI

A=
=

=1
RN

EPI 34 & AHd A7 £ 2o 3o}
Age] Wz wlste] HF AbFA o g
932 ml/min/1.73 m’e.2 §-<J3A Hston, £
7 oA P=0%% vebteh(N=2, MD : 9.32,
9% CI = 458 to 14.06, P=0.0001) [Fig. 4(c)].

Fig. 4. Forest plot of the effects of herbal medicine on (a) glomerular filtrationrate (GFR), (b) GFR-MDRD
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(a) Treatment Group Control Group Mean difference Mean difference

Study or Subgroup  Mean sD Total  Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Zhang 2013 477 11.8 110 405 14.6 105 11.8%  7.20[3.64,10.76]

Zhong 2014 5255 1108 30 4534 1333 30 84%  721[101,13.41] o

Shen 2014 4521 10.03 37 4137 1135 36 100% 3.84[-1.08,8.76] oo

MA 2016 79.78 6.52 90 684 1007 91 131% 11.38[8.91, 13.83] -

Xu 2016 6024 1538 38 5183 m2v 38 86%  841[235,14.47] e

Han 2016 3018 523 30 2456 579 30 127% 562[283,841] -

Han 2017 31.21 6.21 30 2214 719 30 120%  9.07[5.67,12.47] -

Zhao 2020 5574 5082 149 44485 126 148 62% 11.28[2.87,19.69] R

‘Yang 2022 789 196 45 549 98 45 82% 2400[1760, 30.40] e

Qian 2024 3527 15.04 40 2686 1082 40 90%  8.41[267,14.19] —

Total (95% CI) 599 593 100.0%  9.28[8.52,12.04] ’

Heterogeneity: Tau® = 13.55; Chi* = 36.14, df = 9 (P < 0.0001); I* = 75%

Test for overall effect: Z = 6.59 (P < 0.00001) 50 25 55 50

Favours [control] Favours [treatment]

(b) Treatment group Control group Mean difference Mean difference

Study or Subgreup  Mean sD Total  Mean sD Total Weight IV, Random, $5% CI IV, Random, 95% CI

Shen 2014 4521 10.03 37 #1371 1135 36 334% 3.84[-1.08, 8.76] b

Han 2017 312 621 30 2214 719 30 35.0% 9.07 [567 ,12.47] L

‘Yang 2022 789 196 45 549 9.8 45 316% 24.00[17.60, 30.40] i

Total (95% CI) 12 111 100.0% 12.03 [2.32, 21.74] <5

Heterogeneity: Tau® = 67.12; Chi* = 24 68, df = 2 (P < 0.00001); I* = 92%

Test for overall effect: Z =2.43 (P = 0.02) 50 .95 25 50

Favours [control] Favours [treatment]

(C) Treatment group Control group Mean difference Mean difference

Study or Subgroup  Mean sD Total  Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI

Zhao 2020 55.74 5082 145 4446 126 148 31.8% 11.28[2.87, 19.69] ——

Qian 2024 3527 1504 40 288 1082 40 B82%  841[267,14.15] ——

Total (95% Cl) 189 188 100.0%  9.32 [4.58 , 14.08] <

Heterogeneity: Tau® = 0.00; Chi*=0.31, df =1 (P = 0.58); I = 0%

Test for overall effect: Z = 3.85 (P = 0.0001)

and (c) GFR-EPI.

-20 -10 10 20
Favours [control] Favours [Treatment]



(2) 24717F QskubA 2 (24hours urine protein,
24hrsUpro)

Z (|99] of FRUBBNRYUG A 94X 7F Q bl
s AFAEE Jeplidot. D9 g/24hE 5
dzte] AARsIY oM, gHFX B t2ol B}
UA|1Z A o] FF 049 g/24h Ao} p-value
= 0052 foJ3hA] kskem Fazh oA
[P=98%% A Jepdeh(N=11, MD : -0.49, %%
CI @ -0.98 to 0.00, P=0.05)[Fig. 5(a)].

(3) &4 Z# ol d(Serum Creatinine, SCr)

Z [1mo] o TRUNBNLG A FH Z#o}E]

= A5 o
s - FRY - AEE

U A3A 22 Jeplileh X ads d2d
of vjste] dA Foleldoe] Ht 2941 umol/L
2 FYs Fren F3zk o] AAL P=R%=
A vebgti(N=11, MD : -2941, 9% CI
-46.33 to 12.48, P=0.0007) [Fig. 5(b)].
(4) ¥ 2444 (Blood urine nitrogen, BUN)
2 gule] QFRUTNRAG N ol Q2D

AHA x2 G e A2 A2l v
ste] "R Feole]do] H 143 mmol/L #te

87k o] WAL P=08%= A vERIEHN =9, MD
© =143, 9% CI = -2.33 to 053, P=0.002)[Fig. 5(c)].

Treatment Group Control Group

( a) Study or Subgroup

Mean difference

Mean difference

Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Zhang 2013 1.08 1.04 110 1.19 083 108 9.5% -0.11 [-0.37 , 0.15] —_
Zhong 2014 1.04428 100512 30 14245 1218 30 86% -038[095,6018] e
Shen 2014 0384 0863 34 1.35 092 33 92% -051[-089,-013] ——
MA 2016 093 o7 90 1.09 082 91 96% -0.16[-0.38,008] —
Cui 2016 098 327 97 1.02 3.01 100 74% -004[-092,6084] e
Han 2016 118 141 30 175 1.08 30 84% -059[-123,009] ———t
Tian 2017 1.05 0.15 58 277 034 58 97% -172[-182 -162] -
Han 2017 121 0.75 30 215 112 30 89% -094[-142 -048§] ———
Zhao 2020 087 114 149 097 125 148 9.5% 0.00 [-0.27 , 0.27] g
‘Yang 2022 0376 0206 45 0837 0413 45 97% -056[-070,-043] -
Qian 2024 149 0.56 40 178 069 40 95% -029[-057,-001] ]|
Total (85% CI) 713 710 100.0%  -0.49 [-0.98, 0.00] ’-
Heterogeneity: Tau* = 0.65; Chi* = 453.03, df = 10 (P < 0.00001); I* = 98%
Test for overall effect: Z = 1.96 (P = 0.05) .

Treatment Group Control Group

Favours [treatment]

Mean difference

Favours [control]

Mean difference

Study or Subgroup  Mean sD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Zhang 2013 168.5 66.2 110 2012 708 105 88% -32.70[-51.04,-14.36] e

Zhong 2014 14038 5322 30 15545 7721 30 71% -1507[-48.63, 18.49] ——t

Shen 2014 140.92 38.86 37 15131 3741 36 89%  -10.39[-27.89,7.11] et

Cui 2016 165.07 3424 97 18112 4532 100 95% -16.05[-27.25, -4.85] -

Xu 2016 8167 794 38 90.26 9.08 38 9.8% -659 1243 -479] -

Han 2016 20513 18.78 30 25913 19.18 30 96% -54.00[-6361 . -4439] -

Tian 2017 95.62 10.83 58  110.31 13.79 58 9.8% -14.69[-19.20, -10.18]

Han 2017 205.31 11.13 30 28717 13.46 30 9.7% -81.86[-88.11,-75.61] -

Zhao 2020 130.78 32.55 149 14912 41.27 148 9.6% -18.34[-26.80, -9.88] -

Yang 2022 82.9 23.8 43 1193 21 43 9.6% -32.40 [-41.67 , -23.13] -

Qian 2024 1909  69.23 40 22688 68.42 40 7.5% -35.98[-66.14,-5.82] —

Total (95% CI) 664 660 100.0% -29.41[-46.33,-12.48] ‘
Heterogeneity: Tau? = 755.51; Chi® = 454 80, df = 10 (P < 0.00001); I* = 98%

Test for overall effect: Z = 3.41 (P = 0.0007) 100 -50 50 100

Treatment Group Control Group

Favours [treatment]

Mean difference

Favours [control]

Mean difference

Study or Subgroup  Mean sD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Zhang 2013 832 272 110 1024 379 105 133% -192[-281,-1.03] -

Zhong 2014 10.33 258 30 10.08 437 30 9.4% 025[-1.57.2.07] -

Shen 2014 871 274 37 821 28 ® MT% 050[-0.77 . 1.77] e

Xu 2016 6.08 0.71 38 6.45 0.64 38 15.0% -0.37[-0.67,-0.07]

Han 2016 16.39 6.04 30 17.39 .89 30 56%  -1.00[-4.01,2.01] —

Tian 2017 6.02 0.67 58 8.25 0.97 58  15.0% -222[-2.52,-1.92]

Han 2017 10.13 5.25 30 18.13 7.82 30 4.8% -8.00[-11.37, -4.63] —_—

‘Yang 2022 58 162 45 717 188 45 139% -1.37[-2.10,-064] -

Qian 2024 10.09 317 40 1217 29 40 114% -208[-342,-074] —

Total (35% CI) 418 412 100.0% -1.43[-2.33,-0.53] .
Heterogeneity: Tau? = 1.38; Chi* = 100.22, df = § (P < 0.00001); I = 92%

Test for overall effect: Z = 3.12 (P = 0.002) e o

and (c) Blood urine nitrogen.

-10 -5
Favours [treatment]

2 10
Favours [control]

Fig. 5. Forest plot of the effects of herbal medicine on (a) 24hours Urine protein, (b) Serum

creatinine
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3) RHTEY A= & Apol7t glslen ¥t

(D
ESE.

o

g g dagel vele 8% 2 @ #¥ Az

x7b 3 13,08 umol/L R9rer] F¥7k o)A F oo d3helM F

e = 99 9. 9% YHEaE )%

95% CI

t

87%= A Jebgdoh(N=4, MD : -13.08
2 =27.97 to 1.80, P=0.08)[Fig. 6(a)]. vehlgid) st e o
) S BEFEAl( Hemoglobm Hb) P A I i b ) S5 s e

UYL P=0%2 1

8AH(Uric acid, UA) e (N=2, MD : 0.10, 95% CI : -2.80 to 3.00,
0o BB N 2AME AR R P=0.95)[Fig. 6(b)].

=4d A(EA 24,
!

o ong 2%

2JH A 5%l A & % ARA 22 7} 50% ol4koz vepdeFig. 6(c)-(e)].
Jeisie, werzzs) Tﬂ A2 5 #9

(a) Treatment Group Contrel Group Mean difference Mean difference

Study or Subgroup  Mean sD Total Mean sD Total Weight IV, Random, 95% CI IV, Random, 85% CI

Zhong 2014 42656 5812 30 47538 8058 30 119% -48.82[-84.37,-13.27]

Han 2016 43612 1027 30 43156 11.54 30 353% 456 [-0.97 , 10.09] -

Han 2017 40127 12.36 30 41112 11.24 30 350% -9.85[-15.83,-3.87] £l

Qian 2024 43484 5438 40 46531 613 40 178% -30.47[-55.86,-5.08]

Total (95% CI) 130 130 100.0%  -13.08 [-27.97 , 1.80] ’

Heterogeneity: Tau® = 155.53; Chi* = 23.07, df =3 (P < 0.0001); F = 87%

Test for overall effect: Z=1.72 (P = 0.08) 100 50 50 100

Favours [treatment] Favours [control]

(b) Treatment Group Control Group Mean difference Mean difference

Study or Subgroup  Mean sD Total Mean sD Total Weight [V, Random, 95% Cl IV, Random, 5% CI

Zhong 2014 104.28 512 30 104.5 814 30 71.0% -022[-366,322]

Han 2016 118.01 117 30 1714 10.08 30 29.0% 087[-451,6.25]

Total (95% CI) 60 60 100.0% 0.10[-2.80, 3.00]

Heterogeneity: Tau® = 0.00; Chi* = 0.11,df = 1 (P = 0.74); F = 0%
Test for overall effect: Z = 0.06 (P = 0.95) 20 10
Favours [control]

[ 10 20
Favours [treatment]

( C) Treatment Group Control Group Mean difference Mean difference
Study or Subgroup  Mean sD Tetal  Mean sD Total Weight IV, Random, $5% CI IV, Random, 95% CI
Han 2017 221 014 30 198 012 30 498% 023[0.16,0.30] i
Qian 2024 219 0.16 40 214 0.12 40 502% 0.05[-0.01,0.11] L
Total (85% Cl) 70 70 100.0% 0.14 [-0.04, 0.32] -‘-
Heterogeneity: Tau? = 0.02; Chi* = 15.19, df = 1 (P < 0.0001); I*=93%
Test for overall effect: Z = 1.55 (P = 0.12) 05 095 055 05
Test for subgroup differences: Not applicable Fawvours [control] Favours [treatment]
( d) Treatment Group Centrol Group Mean difference Mean difference
Study or Subgroup  Mean sD Total Mean sD Total Weight IV, Random, $5% CI IV, Random, 95% CI|
Han 2017 112 0.13 30 1.82 1.16 30 426% -070[-1.12,-0.2§] —
Qian 2024 1.23 0.27 40 1.41 0.39 40 574% -0.18[-0.33,-0.03] -]
Total (95% CI) 70 70 100.0%  -0.40[-0.91,0.10] -
Heterogeneity: Tau*=0.11; Chi*=5.30,df=1(P=0.02); F=81%

Test for overall effect: Z = 1.56 (P = 0.12)

Test for subgroup differences: Not applicable Favours [treatment] Favours [control]
(e) Treatment Group Control Group Mean difference Mean difference

Study or Subgroup  Mean sD Total Mean sD Total Weight IV, Random, 85% CI IV, Random, 85% CI

Han 2017 167.11 86.14 30 2781 94.21 30 47.4% -11110[-156.78, -65.42] ——

Qian 2024 137.76  68.21 40 168.66 6213 40 526% -30.90[-59.49 , -2.31] —

Total (85% CI) 70 70 100.0%  -68.94 [-147.43 , 8.55] .

Heterogeneity: Tau® = 2838.02; Chi* = 8.51, df = 1 (P = 0.004); I = 88%

Test for overall effect: Z = 1.72 (P = 0.09) 200 100 100 200

Test for subgroup differences: Not applicable Favours [treatment] Favours [control]

Fig. 6. Forest plot illustrating the effects of herbal medicine on indirect indicators of CKD : (a) uric
acid, (b) hemoglobin, (c) serum calcium, (d) serum phosphorus, and (e) parathyroid hormone.
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(4) 2 9

Zg5 d79ME CTGF**, BMP-7%, HGF”,
FGF- 2330 CD3, CD4, CD4/8, SICAM-17 IL-6,
CRP, LEP*, Beclin-1, Atg7, LC3-II* & H9, 4
F % ARSI - AxE vl o F
VN Q785N CTGRE AHAEZ AMslge
U a7 SA%ke] 29 24 Al(ng/L. mg/L)
10°] o] ZFelste] wlehME A&stA] ekgket.
]9 Ax= /NE AFolMt FrA xR EEH
of vekeAE AT 4 dsi+
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oLo}

TJT& 717} %i_ﬁi t—1.1066, df =8, p=0.3006)
AgH el FdHFe] des FAstAt(Fig. 7).

0 SE(MD) &

. Lt

18 MD
<100 50 [] 50 100

Fig. 7. Funnel plot of studies assessing glomerular
filtration rate for publication bias.
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Z, kst 2 o] & B3t AAAR3 gAlE AdH
FHAeHML B oA 43] oAb AR #rte}
= Bcl-XL, NF-«xB, TNF-a, TGF-81 59 =
A& E3) %"Wl L] ASIAEH 2o tfsle] B
s v, NOS 843k 58 AAE/E A
s, 7H‘§ ek A EE Shen 529 4
ol A} Huangkui 2] ST FAQl EEHHAE
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T & A3 A gt Aubel] dukstsd
F glom, A AEAe d3 =7 =HE
o g dollnt YHE AES e} vl &
ATl A 7H4 ko] ARS-El kA o] 2| RL, superoxide
dismutase(SOD), IL-6, TNF-a 59 24<& E3t
A7) ghabst, gl A3 s Y=
Al iAo AE ER stress @ v EZ =z o}
W NZAFEAR fFEE 53t A E &4
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[Supplement 1] Search terms used in each database

SEARCH DATE. 2024.2.17

MEDLINE via PubMed

Searches Results
chronic kidney disease[ MeSH] OR chronic renal failure[lMeSH] OR “chronic kidney™”[title/
#1 . , . 192,065
abstract] OR “chronic renal*"[title/abstract]
“Drugs, Chinese Herbal"[MeSH] OR “Medicine, Chinese Traditional " [MeSH] OR “Medicine,
Kampo”[MeSH] OR “Medicine, Korean Traditional " [MeSH] OR “Herbal Medicine"[MeSH]
#2 | OR "herb*"[title/abstract] OR “tang”[title/abstract] OR “decoction”[title/abstract] OR | 346.836
“granule® " [title/abstract] OR “san”[title/abstract] OR “korean medicine”[title/abstract]
OR “chinese medicine”[title/abstract] OR “kampo”[title/abstract]
#3 |random™[title/abstract] OR placebol[title/abstract] 1,579,253
#4 | #1 AND #2 AND #3 258
#5 | #1 AND #2 AND #3 Filters: from 2011 - 2024 203
EMBASE via Elsevier
Searches Results
‘chronic kidney disease’/exp OR ‘chronic renal failure’/exp OR ‘chronic kidney™ :ab.ti
#1 . , o , 252.762
OR ‘chronic renal® :ab,ti
‘Chinese medicine’/exp OR ‘Kampo medicine/exp OR ‘Korean medicine'/exp OR
#2 | 'herb*:abti OR ‘tang:ab.ti OR ‘decoction:ab.ti OR ‘granule®:ab,ti OR ‘san":abti OR| 422,549
‘korean medicine’:ab,ti OR ‘chinese medicine’:ab,ti OR ‘kampo :ab.ti
#3 |random™:ab,ti OR placebo:ab.ti 2,147,939
#4 | #1 AND #2 AND #3 303
#4 AND (2011:py OR 2012:py OR 2013:py OR 2014:py OR 2015:py OR 2016:py OR
#5 |2017:py OR 2018:py OR 2019:py OR 2020:py OR 2021:py OR 2022:py OR 2023:py 260

OR 2024:py)
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Cochrane Library

Searches Results
#1 | MeSH descriptor: [Renal Insufficiency, Chronic] explode all trees 9583
#2 | “chronic kidney” OR “chronic renal” 15902
#3 | MeSH descriptor: [Drugs, Chinese Herball explode all trees 4589
#4 | MeSH descriptor: [Medicine, Chinese Traditional] explode all trees 1750
#5 | MeSH descriptor: [Medicine, Kampo] explode all trees 67
#6 | MeSH descriptor: [Medicine, Korean Traditional] explode all trees 42
“Korean medicine” OR “Chinese medicine” OR Kampo OR herb* OR decoction® OR
#7 . 86778
granule® OR san OR tang
#8 |random™ OR placebo 14274353
#9 | (#1 OR #2) AND (#3 OR #4 OR #5 OR #6 OR #7) AND #8 in Trials 685
410 (#1 OR #2) AND (#3 OR #4 OR #5 OR #6 OR #7 OR #8) AND #9 with 609
Publication Year from 2011 to 2024, in Trials
0ASIS
Searches Results
#1 | w1 8A AND shef 1
KISS
Searches Results
#1 |vHgA18A AND shef 1
RISS
Searches Results
#1 | w1 5A AND shef 1
CNKI
Searches Results
SU= (‘chronic kidney disease’ + ‘chronic renal failure + 1BMEBER + 18EERK + '8
MEETIRESE + EMEEE + EMEREE + CEEETEEA e + EEEIEER) AND
#1 SU= (Higy + HhEZy + AF + 4 + W+ B+ U7+ Bk + REE + Cherb’ + 2340
‘herbal) AND AB=(FEN + random’ + XHE +ZEHAI + “placebo’)
2011 ~2024, Disciplines:Traditional chinese medicine, Traditional Chinese Medicinal Herbs,
Academic journals
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CiNIl
Searches Results
(“chronic kidney disease” OR “chronic renal failure” OR 12V EH) AND (“chinese
#1 medicine” OR “korean medicine” OR kampo OR herb OR decoction OR # /% OR /\— 2
7 OR # OR # OR #) AND (Random OR #{E}s OR i OR 77 ) from 2011
to 2024

Duplicate eliminated (n=281)
— n=3,158
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