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Systematic Review and Meta-analysis of Effect of Traditional Chinese Medicine in

Treating Late Onset Hyponatremia
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ZHANG Yao-sheng’
(Dongzhimen Hospital, Beijing University of Chinese Medicine, Beijing 100700, China)

[Abstract] Objective: The Meta-analysis was used to systematically evaluate the clinical efficacy of
traditional Chinese medicine in treating Late onset hyponatremia (late onset hyponatremia, LOH). Method:
Pubmed, Web of Science, China Knowledge Base Database (CNKI) , Wanfang Database ( WanFang) , Weipu
Full-text Periodical Database (VIP) , Chinese Biomedical Literature Database (CBM ) were retrieved to collect
randomized controlled trials of traditional Chinese medicine (TCM) for treatment of LOH. Two researchers
independently screened out the literatures, extracted the data, conducted quality assessment by Cochrance bias
risk assessment tool, and made Meta-analysis by RevMan 5.3.5 software. Result: Nine eligible documents were
finally included. Meta-analysis results showed that the test group was superior to the control group in improving
patient's physical fitness/cardiovascular score [ mean deviation (MD)=-1.42,95% CI(-2.39,-0.45) , P=0.004]
and psycho-psychological score[ MD=-0.74,95% CI(-1.26,-0.22), P=0.005] , with no statistically significant
difference between test group and control group in sexual function score [ MD=-0.68,95% CI(-1.38,-0.03),P=
0.06] , serum testosterone (TT) concentration[ MD=-0.68, 95% CI(-1.38,-0.03) , P=0.06] and effective rate
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[ odds ratio (OR)=1.57,95% CI1(0.64,3.88), P=0.33]. Conclusion: TCM is equivalent to western medicine

(testosterone undecanoate) in the treatment of late onset hypogonadism, and better than western medicine in

improving patients' physical fitness/cardiovascular score and mental and psychological score.

[Key words]

traditional Chinese medicine; Meta-analysis

IR MM R ) BE 98AR iE (LOH) By 55 Mo
WG AAE T B AR T M R B = SR A
(PADAM) , j& 48 B 45 v 2 A7 B3 PEAR IS 1 1 4, il v
SR AKCOF B W T B BEIE H T AT 53 1T 52 R KT
WEAL, B FEREmESZ AR — R 52
AH G R R BOARAE . SR b AR T IR 3R
B FE Gy Ry = AR, — SRR PR 2 R G IR
P IR G012 TR RS R A DL
oA TR RRE LG A RE IR Gn = ) BT B IR
7 44 0 = e R R R AR DL R B AR
1L A5 B AR 0 5 = S 1k T R R A B R T AE
AR ANPE T BB 55 PR A T i ) e R A A5 R
B4 Bt 3 N £ I I 37 S8 R K OF BE AT M R R L 3L
JiC DR R 58 4 I 3 3R e = S B0 R A R 5, e
A 455 B3R KT 4 % T R RAR X T B AR X R [ 2
6 B 25 A SN e R A U TR R BV R 2
HRE W, EFHLOH LM EEIF N, KWifr
I 27 JH A BF 9% & B, LOH I & 4F I 7 40~55 % ,
OB BEEERTEISY, SEHERH 708,
3 T E AN O LOH BIFSE R R, 76 v 8 4F B 1k
L K2 40% Y N H BEAS [ #2555 LOH AH G 1 I IR
FER S LOH i 15 rp 2 45 59 M A 0 o & B, fg iR
% 00 32 B B, 4 BB ORI RN R AR K 0 B
FEH1.

25 Ay ) 3 JLAF AR OC SCilk & 30, X LOH 136
I7, P B T2 SR SR W 2 AT 1 (TRT) , B ia o 11 iR
25 A0 IR PE AN ST SR R 55 M S 4R R R R K
S, DT B O M AR B 25 5 RS IR L H R R
IR A1 8 1 b 78 52 R 2 25 ) 2 T B AR 1 & 2k
O 145 % g AU 2 75 ot 0 L RER P2 55 5 ()44
Jon BB B g KU 5 DR IR IR i AR KU s @ 2T
Y H 3 2 @ BEIR PB4 . T2 S 350 K
W %5 2, BT LAl oof TRT #b 70 52 B 05, T 22 7 4% W )
RE I HABE B o TR 3 R N R 5 R
PRI TR T Z4F Ay 2 AR B M LOH A i 7E
5 UE B BH 2 A, AN 2 R A T O
Z BB 2 R R LR st IR
JRRANEE B AN T N 7RI R E IR R

- 192 -

late onset hyponatremia; male menopause syndrome; randomized controlled trial;

AT AR S P IS 2534 97 LOH 4 22 19 A e 384, EL 78
I PR A AR 4 g 1) 2055 L (F R o B = R 48 1 PF
o . Rk, &8 i Meta 4381 B 5 B, RGTE
#rrp s 25 3R 97 38 &M Tk IR T BE R E A st S
Gtk HAE R A VRO B 3L R PEAL T 25 R rh 25 7
23 LOH AN [RRE AR VF 43 J5 T 1Y 26 5, I XA 97 97 72
PEAT L4007, B A8 R vh 5 25357 LOH 42 LT 5 11
G UE B 20 3, [ IR A I A B A 4R I TR 2 (3R 97
PR
1 B"REFE
1.1 W AFRE
111 AFRER A ERERWAXTHELIRT
IR R P i I e AR A B BE AL BUR S, T g
A B AL BRI B
1.1.2 WESEXTS 4RI 40~70 2 (1 h 245 N,
& T LOH Wy i2 Wik #E , Z 2% 7t H7 #1 4ii /K Bosphorus
2O FRARE I T PADAM SR BF 43 1 22, BR e+
M58 AR DT 4325 43, SRS RO BRAE IR >4 4, Sod: )
RE VR AE AR =8 43, AT 2 W Ry 3 M AR I 25 A AF 5 B
W (TT) <11.5 nmol - L™, 52 [l 43 W 1§ 5L (TSI) <
2.8 nmol-1U"(TSI=TT/LH, LH J& # & 4= 1 25) ",
1.1.3  THifsE  MEA LS T 25ia)T , A IR 25
T — RS AR TT
1.1.4 45545k  PADAM 143 i % (IR BE/0 145
VRO KGO BEPE 4y (PR BEPE 43 ) L WS TT R EE
SR R
1.2 HEBRARUE  DUR RSO AR 4 g8 A - DR B HL
Xt HE R G 5 @) B A 7™ F G 0 T LA L R 8 R
W PRI A% s DA B e I B S i R B
SCHR R B R 58 @ X IRALIR YT R R
S SE R B AT I 1 SOk
1.3 SCEREE R RS 5 ALK % PubMed, Web of
Science, H [E 1 M %% $i5 & (CNKI) , J7 7 BC¥E P
(WanFang Date) , 2 % 4 SC ] P15 95 2 (VIP) ,
A IS 2 SC R BOHE B (CBM) o IR T 2 23R 97 R
g M iR ) R AR AE 1) Bl AL BRI ES (RCT) L K R
I 6] g 4% B4 PR A 0 2 2020 4F 2 H 3 1) &



527 B 3 W HEXBAFZRS Vol. 27,No. 3
202142 H Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2021

AR T EBE 253497 LOH (T A SCHk o #3142 46
F A A A e A T AR SO 2R
FAG Ty P B2y R 2y R R R R R 2 RE DR
SE B VAW ZEAAE P AT TR MR
it Z Z5 A 4E . & SC Ky & 104 45 Chinese medicine,
Chinese herbal medicine, menopause syndrome, late
onset hyponatremia, partial androgen deficiency
syndrome in middle-aged and elderly men, JZ & ¥
R, LU is e o

1.4 SCHRTH 6 F1AE 232 B0 1 EndNote X8 48 A
K 25 1Y SCHK , SCRR 7 28 R 4 57 A BF 5 o 3[R
HEAT 30 3 ) 15 SCHR A H ORI B ™ R S B AR
B 0 S A5 5 BIF 58 1Y SCHIR 5 98 5 R AT Uk O 2 , i A
5] 52 SCHIR L S B A 58 4 T X B 2H 50T B 2 A 2
R SR S R A R R SR . XTI
SCHR A7 A B0 58 #5 ,  BE 280 44 F 5T L3R ) Ry
W, B AR =07 B TN A SCHR O 8 S AR 4l A
i (8 KR 30 e R B IBOCSCHR A 1D, R R ARy, BF
FENRE, T I, 25 6 b, 2 AT A E B
1.5 JFiE A R Cochrane W E I #2435 (1) fhi £y
JRUIS: VAl B AT SCRR Y B R AN AL D
BEBL 3 C J7 28, @43 BL 7 58 2 15 B, W50 b 2
X5 W58 4% A Z AKX B ik, @& R 16 br Aot 2
o6 R B TIPS UE A A5 R O A TCH b f
fRE SRR o AR X N A T 4 B g KU ARRXUBS: AN
TH 2 AR AR SCHR N 28 EAT P o SO I
P R 045 2, W 27 O AN T A 5 BT I A el 4 44
SERRGE B R PeE A S, B AR = EOE .

1.6 it Hr W RevMan 5.3.5 & 4 # 4T Meta
XN, T AR (AT R R HLAEL EE (OR) S 85
OIMTGETT R i Sk AL B B (PR BE /O 1L P20 L K
FioC BLE 43 PR T RE T 4, TT e B2 ) SR I 24 07 22
(MD) 55 7 7 - 2 22 (SMD) by 8508 43 A7 G 1 ot
I HLI5FH 95% AT A% X [] (CT) i o 4R I % SCik sk
A7 5 Bk 43 BT, A0 AWE 98 485 SR 1) 1 S 5 7 >R )7 A
5, A AR S B RIS TG S O B I
SN AGE R 5 ) e B BIL 500 A5 B E AT Meta 3 AT o
2 HR

2.1 SCHRKE R 45 AR R 307 R SCk , 4%
A A 9K RCT! ™ 4045 739 4 J8 L 1
LT,

2.2 HNACSCHRIEEARRAE 40 AR 9 R SCHR N
RCT, WAL 739 44 - L Ul 240 408 91, 4 iR
2 331451, WL 4H R b 25 b 2R )T, 0 IR R

WIS HR R R IR
HIEHR (n=307)

B Al BERAN AR IR
AHHRCER (n=0)

l

[ SCHR AR E A
VI Tk (n=86)

l

HBREE R, LRk
HILHF T FHE L EH %
(n=36)

HERRARAE . 7 HRIE

I R A R It SR 2. KRB ERA
(n=19)
(n=9)
AN SCHR
(n=9)

El1 LOHMXXEuRRE
Fig. 1 Flow chart of document retrieval of LOH

JH =2 06 5 A7 25, SCER AR 0y 23 42k T 2009 4F 2 2019
Ao YR SCHRFEEAFRAE L3R 1.

2.3 SCERBREIEM FEAN A 9 R SCEk R, 2 5 4R
BT BEALT B AR Ok AR R S g T B
£ VHE DR S A TR H AR AR, SCBR BT
g WL 2 FIE 2,

2.4 Meta /b7

2.4.1  RREAL M EA R RN A 9 R RCT!
XF R A RR O I VE oy B AT T OVEAS L 5 R oK,
[MD=-1.42,95% CI(-2.39,-0.45),P=0.004]; 1 T
P=0.004, '=96% , it & ] Fifi HL 25 0 B Y, Meta 53 B
2k S I 7 W B AL RN X TR ] 7E o3 BB E R B O LA
WA B 2R A F 2 L, HUWEEH A T X5 /-
Ao (R BSAR Al AN [ R R AT A 3 BT 5 2 G BT
A, M yr BN 8 A i, [MD=-3.24, 95% CI
(-6.85,-0.36) , P=0.08 ] , Wl £ 4 ¥7 5% 5 X} 0 2H AH
o, giite iz, B IF 8O 4 B 12 1
mf, [MD=-0.54,95% CI(-0.88,-0.20) , P=0.002],
WEER AT R T 5 B, LR 3.

242 FEHOHIES LA 9R RCTXT B3
K A0 BV A3 64T T PEAL L 45 R B, [MD=-0.74,
95% CI(-1.26,-0.22), P=0.005]; § T P=0.005, ’=
88% , it >R FH Bt AL A4 W A5E 80 45 9, 9 ELAR 9897 B2 M0
oy BT 5 W4 A B 45 R o, 47 R O 8 A B,
[MD=-2.03,95% CI(-4.29,-0.23) , P=0.08] , W £
HEX A Z M2 R Tt E L TR 12
JAmf, [MD=-0.35,95%CI(-0.55,-0.15) , P=0.000 6] ,
WREL AT R T BE AL, UL & 4.

2.4.3 PEIIREVESY X9 SCER VR AT D) BV
53 WAl Meta 43 BT 285 R 1 7R [MD=-0.68,95% CI
(-1.38,-0.03),P=0.06], P=0.06, ’=88%, it % JH Bfi

- 193 -



27 B 3 E SR T S R Vol. 27, No. 3
20214E2 H Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2021
F1 HEZHET LOH RN AE AR
Table 1 Basic characteristics of literature included in study of traditional Chinese medicine treatment of LOH
g Ak ( T{f?;%% AR (T/C) (xts)/ % - i - ’;If Gt
T 55 201810 30/30 53.43+4.83/54.20£6.17 +E% R S T i 8 D@
2 HF 4201307 53/53 56.50£6.90/58.50+7.30 KA R T T S I fe 8 DRB®
i B4R 2014081 68/32 54.36+10.96/55.27+11.23 T HEAR R T TR S e 2 O3
Gk 4E 20191 45/45 53.82+4.71/54.37+4.52 IR H B LA AR T R S i 12 OQ3®@
FMNEE 201900 30/30 63.04+7.46/62.90+6.35 T FEAL 2 S i 8 DG
T L% 201500 29/31 54.43+6.56/55.31+7.39 bR - — R 52 L 12 OO
1 45 20090121 75/52 40~60/40~60 il T TR ST i 2 O2O0®®
JA b 45 201309 40/20 55.02+11.37/54.56£12.12 BET TR ST i 12 OO®
JEl i 55 201404 38/38 55.40+8.60/53.70+7.90 3 P 1 3 TR T TR S A e 2 12 O3®®@

T TOWERAL; Cx AL, DR RE A B 43 ;@R FiG BT 43 s B MDY RETT 43 s @ i 75 S2 B (TT) W i . LOH 2 Wikr i35 R ] AD-

NV BTN

®2 LOHANHARREITMN
Table 2 Evaluation of included LOH research quality

PN AL T 51 7
1o 254 201819 N ¥
A 20130 Ny
i A 20141 AN HE
V5 Bk A5 20191 BEAL B e 1
T 4E4F 2019010 N
FLAF 201500 ENT)
T %5 20090121 N ¥
JA b 45 201303 EN ¥
A 50 55 201404 LNz s ) livEd

TE 73 B FRUBCE S ANV A S T TR 2 D e AU AN 52 B B0 4 R B

45 ) A 14 S ARV L Al mT 8 14 A oy 35 S ST AE L

02 2y bue |

mmmmmm

Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of particip and bias)

Blinding of outcome assessment (detection bias)

Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

V90|00 ¢ @ rcommoz
090900 ¢ comsoz
V90|00 @ @|soznbe
AUILIUIUIRIE
19000 ¢
10000 e
AUILIUIUIGIE
AUILIUIUIRIE
©9|900|2 ¢

Other bias

+ AR — R 7 AR
E 2 LOH N SEk R i KU
Fig. 2 Risk of LOH included studies

BLSK R AR5 98, T P>0.05, FT L2 4H 5 %) IR

2 AE B0 R PR DR VT 43 T T T RORE X4 5 AR T AR

HEAT WA 53 1 5 W41 23 B R, 27 R R 8 JEL A

[MD=-2.04,95% CI(-3.89,-0.20) , P=0.03] , W %%

ST R T X B 27 2 o 12 A B, [MD=-0.07,

95%CI( -0.67, -0.54) , P=0.83] , — FH J7r % A0 Y4 ,
- 194 -

WS,

244 IMWETTHRE 7E95 Xk HA SKEE R
Fe bR ¥E KL VE TT W B, Bl A 5 R SCHRD S 0
BN TT K #EAT AR, 45 8 SR, [MD=-0.68,
95% CI(-1.38,-0.03),P=0.06],P=0.06, P=88%, i
K FH Bt L 250 BB 5 T, BT P>0.05, 07 $2 v AR
M TT e BE 09 97 28007 T8, WL %% 2H 5 5% IR 2 97 44
AH Y MRS AS 6] 97 B2 A7 0 4 43 0, W 41 43 BT 45 R
o, M yT R R 8 A B, [MD=-2.04, 95%CI ( -
3.89,-0.20), P=0.03 ], W52 21 J7 &4 fL F X B4 5 2
Jr A A 12 I, [MD=-0.07,95% CI(-0.67,-0.54),
P=0.83 ], WL 4H 5 X A YT RUHE Y, WL 6.

24.5 ARE FERSCEk T, BB 4R SCER W &
AR BN DY R SCHERS 10 ORI AT T
fli . 45 R B R, [OR=1.57,95% CI(0.64,3.88), P=
0.331, P=0.33, '=50%, & JH Fifi HIL 2% 07 482 74 45 I, th
T P>0.05, B0 SR 20 Fn ot B8 40 76 I PR A R0CR AR A
AR T R ABOW 2 4 BT IS R BRI T R R 8 JH b
s 128, PfEY>0.05, RA& G2 L, —HEIG
PRA RT3 T O, IR 7.

2.4.6 ANEN 99 9B SCER BT L A T
B BT R RO, HoAy 7 R WA RN .
1 SCHR'S rp 5% 4 G 44 R A H R O K X
WA 32 B E RIS, A 400 1 %Ok A7 1
B B O S . 55— SCHRY R R ZE R 1
AF ST WEZEZH B 19 R R AR BL AR, L9 1
TEHE I 5] B AR B3 i B 52 5 ) BECZ i R 4 461)
i & ARBTG5 9 it B T e B4, 13 45 1R 3
MG, LT WA AN R34 kA R F



5527 B 3 ) HESXWHFFESRE Vol. 27,No. 3

2021452 H Chinese Journal of Experimental Traditional Medical Formulae Feb. ,2021
Wl X AL Mean Difference Mean Difference
—Study or Subgroup Mean SD Total Mean SD Total Weight IV. 95% Cl 1V. 95% Cl
1.1.1 8w
Gao Hq 2018 463 067 30 463 067 30 11.7% 0.00 [-0.34, 0.34] T
Li X 2013 26 16 53 67 21 53 112%  -4.10[-4.81,-3.39] ===
Wang J 2019 7.09 212 30 128 226 30 10.3% -5.71[-6.82, -4.60] -
Subtotal (95% CI) 113 113  33.2%  -3.24 [-6.85, 0.36] e
Heterogeneity: Tau? = 10.00; Chi* = 175.26, df = 2 (P < 0.00001); I* = 99%
Test for overall effect: Z = 1.76 (P = 0.08)
1.1.212w
Shang K2014 39 26 68 41 25 32 104%  -0.20[-1.26, 0.86] S I
Tang RZ 2019 423 084 45 475 091 45 11.7%  -0.52[-0.88,-0.16] =
Wang F 2015 452 165 29 596 1.54 31 11.0%  -1.44[-2.25,-0.63] -
Yang M 2009 48 21 75 56 17 52 11.3%  -0.80[-1.46,-0.14] =4
Zhou SH2013 29 16 40 31 15 20 11.0%  -0.20[-1.02, 0.62] ==
Zhou WQ 2014 3.17 116 38 3.34 121 38 11.5%  -0.17 [-0.70, 0.36] A
Subtotal (95% CI) 295 218  66.8%  -0.54 [-0.88, -0.20] ¢
Heterogeneity: Tau? = 0.07; Chi? = 8.24, df = 5 (P = 0.14); I = 39%
Test for overall effect: Z = 3.14 (P = 0.002)
Total (95% CI) 408 331 100.0%  -1.42 [-2.39, -0.45] >
Heterogeneity: Tau? = 2.07; Chi? = 192.65, df = 8 (P < 0.00001); I2 = 96% Ho 5 A + » 0‘
Test for overall effect: Z = 2.86 (P = 0.004) WRIG R
Test for subaroup differences: Chi? = 2.14. df = 1 (P = 0.14). I? = 53.2%
B3 MBASIBESEEFEEME TS Meta 5587 5K
Fig. 3 Meta-analysis forest chart of fitness/cardiovascular score of patients in observation group and control group
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Fig. 4 Meta-analysis forest chart of mental and psychological scores of patients in observation group group and control group
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Fig. 5 Meta-analysis forest map of sexual function scores of patients in observation group and control group
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Pl AL Mean Difference Mean Difference

_Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Random, 95% Cl 1V, Random, 95% Cl
1.4.1 8w
Gao Hq 2018 2178 409 45 1684 37 45 20.7% 4.94[3.33, 6.55] ——
Li X 2013 13.772 2431 30 14.05 1.901 30 21.6% -0.28 [-1.38, 0.83] N
Subtotal (95% Cl) 75 75 423%  2.30 [-2.82, 7.41] ———
Heterogeneity: Tau? = 13.12; Chi? = 27.41, df = 1 (P < 0.00001); I* = 96%
Test for overall effect: Z = 0.88 (P = 0.38)
1.4.212w
Tang RZ 2019 13.02 3.88 53 1361 295 53 21.3% -0.59 [-1.90, 0.72] ===
Yang M 2009 2021 223 38 19.71 375 38 21.1% 0.50 [-0.89, 1.89] ™
Zhou WQ 2014 16.7 7.8 75 256 123 52 15.3% -8.90[-12.68,-5.12] ==
Subtotal (95% CI) 166 143 57.7%  -2.37[-5.76,1.01] -
Heterogeneity: Tau? = 7.61; Chi? = 20.93, df = 2 (P < 0.0001); I? = 90%
Test for overall effect: Z = 1.38 (P = 0.17)
Total (95% CI) 241 218 100.0%  -0.41[-3.02, 2.19] ’
Heterogeneity: Tau? = 7.84; Chi? = 57.39, df = 4 (P < 0.00001); 2 = 93% ; 1 S t T 1’0

Test for overall effect: Z = 0.31 (P = 0.75)
Test for subaroup differences: Chi? = 2.23. df = 1 (P = 0.14). I = 55.2%
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Fig. 6 Meta-analysis forest graph of serum TT concentration in observation group and control group

1.5.1 8

Tang RZ 2019 42 45 35 45 23.8%
Yang M 2009 47 75 34 52 38.7%
Subtotal (95% CI) 120 97 62.5%
Total events 89 69

Heterogeneity: Tau? = 0.82; Chi? = 3.62, df = 1 (P = 0.06); I> = 72%
Test for overall effect: Z = 0.70 (P = 0.49)

1.5.2 12w

Gao Hq 2018 24 30 25 30 24.9%
Wang J 2019 29 30 25 30 12.7%
Subtotal (95% Cl) 60 60 37.5%
Total events 53 50

Heterogeneity: Tau? = 1.14; Chi*=2.32,df =1 (P =0.13); I?=57%
Test for overall effect: Z = 0.58 (P = 0.57)

Total (95% ClI) 180 157 100.0%
Total events 142 119
Heterogeneity: Tau? = 0.41; Chi? = 5.95, df = 3 (P = 0.11); 1> = 50%

Test for overall effect: Z = 0.98 (P = 0.33)

Test for subaroup differences: Chi? = 0.00. df = 1 (P = 0.97). I? = 0%
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Fig. 7 Effective analysis of forest map of patients in experimental and control groups
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