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Abstract
Background: Drugs to protect the liver are frequently prescribed in some countries as part of
treatment for tuberculosis. The biological rationale is not clear, they are expensive and may do
harm. We conducted a systematic review to a) describe the ingredients of "liver protection drugs";
and b) compare the evidence base for the policy against international standards.

Methods: We searched international medical databases (MEDLINE, EMBASE, LILACS, CINAHL,
Cochrane Central Register of Controlled Trials, and the specialised register of the Cochrane
Infectious Diseases Group) and Chinese language databases (CNKI, VIP and WanFang) to April
2007. Our inclusion criteria were research papers that reported evaluating any liver protection
drug or drugs for preventing liver damage in people taking anti-tuberculosis treatment. Two
authors independently categorised and extracted data, and appraised the stated methods of
evaluating their effectiveness.

Results: Eighty five research articles met our inclusion criteria, carried out in China (77), India (2),
Russia (4), Ukraine (2). These articles evaluated 30 distinct types of liver protection compounds
categorised as herbal preparations, manufactured herbal products, combinations of vitamins and
other non-herbal substances and manufactured pharmaceutical preparations. Critical appraisal of
these articles showed that all were small, poorly conducted studies, measuring intermediate
outcomes. Four trials that were described as randomised controlled trials were small, had short
follow up, and did not meet international standards.

Conclusion: There is no reliable evidence to support prescription of drugs or herbs to prevent
liver damage in people on tuberculosis treatment.

Background
China has a long history of traditional medicine, based on
the theory of yin yang and its balance with qi (vital
energy) [1]. There are over 100,000 defined traditional
Chinese medicine therapies and 80% of these are herbal

combinations [2]. To treat tuberculosis (TB), traditional
Chinese medicine practitioners typically advocate a com-
bination of biomedical treatment to eliminate bacteria,
and traditional medicine to strengthen qi [1], and herbs to
protect the liver.
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Anti-tuberculosis drugs, including isoniazid, rifampicin
and pyrizinamide have hepatotoxic effects. A meta-analy-
sis of studies involving several anti-tuberculosis drug reg-
imens estimates the incidence of liver toxicity is 2.6% with
co-administered isoniazid and rifampicin, 1.6% with iso-
niazid alone, and 1.1% with rifampicin alone [3]; some
estimates give the incidence of liver damage among peo-
ple taking anti-tuberculosis drugs in China to be much
higher – at around 15–30% of all patients [4,5].

The number of people being prescribing 'liver protection
drugs' worldwide is not known, but it is generally agreed
that it is almost universal for TB patients in China [6].
These drugs are either given to all patients on anti-tuber-
culosis treatment, or those with some liver function test
abnormalities. There is some emerging evidence that the
out of pocket costs to patients are high. For example, a
recent descriptive study of TB treatment and policy in one
municipality found that on top of the TB drugs (which are
free) patients were charged expensive fees for liver protec-
tion drugs', and this was an important reason why
patients interrupted drug taking [6]. Others report the
administration of additional non-TB drugs in China, at a
higher than necessary cost to patients [7].

There is no obvious biological rationale for these herbal
drugs. Yet clinicians and TB specialists in China appear
convinced that these various pharmaceutical and herbal
preparations may have a protective effects on the liver in
people taking anti-TB treatment. However, a primary con-
cern is patient adverse reactions to herbal drugs; some
Chinese herbs are known to cause acute hepatitis, and
other herbs used in phytomedicine can cause liver toxicity
and even liver failure [2]. It is unclear how the effects, and
safety, of these drugs are being evaluated in TB patients.

To help open up the debate in this area, we systematically
summarised what these agents are as reported in scientific
papers that describe evaluations of these liver protection
drugs; and critically appraised the evidence base against
international standards for appropriate scientific study
designs that could justify their use.

Methods
Search
We searched international medical databases (MEDLINE,
EMBASE, LILACS, CINAHL, Cochrane Central Register of
Controlled Trials, and the specialised register of the
Cochrane Infectious Diseases Group) and Chinese lan-
guage databases (CNKI, VIP and WanFang) to April 2007.
In the two step process, we firstly used combinations of
key words including: tuberculosis, liver damage, hepato-
protector, liver protection drug. From the literature iden-
tified we generated a list of compounds used. In the

second step, we searched the databases on the specific
names.

Inclusion criteria and application
We included research papers that reported evaluating any
liver protection drug or drugs for preventing liver damage
in people taking anti-tuberculosis treatment.

Data extraction
Two authors (HS, QL) screened titles and abstracts of
papers retrieved from English databases; BH and QL
screened titles and abstracts of articles retrieved from Chi-
nese databases. For studies written in Chinese, two
researchers independently categorised and extracted data
from the full text articles. An additional six studies from
Russia were included based on the English abstracts; sub-
sequent categorisation and extraction of information on
study design was done by a researcher based in Russia
who is also fluent in English.

Analysis
We categorised drugs and herbs using a modified version
of WHO standard definitions for the evaluation and
research of herbal medicines [8]. Herbal preparations
include comminuted or powdered herbal materials,
extracts of herbal materials, or preparations made by
steeping or heating herbal materials in beverages; finished
manufactured herbal products are made from one or
more herbs, may contain excipients (non-active sub-
stances combined with drugs to make them suitable for
administration), but do not include products with chem-
ically defined active ingredients; we defined non-herbal
preparations as either combinations of vitamins and other
non-herbal substances or pharmaceutical preparations
(manufactured drugs).

Effects
To detect any real effects over and above placebo, and
therefore determine the potential value of liver protection
drugs would require rigorous scientific testing using a ran-
domised, blinded, controlled trial. We examined the
design of each included study against international stand-
ards for clinical trials. We looked specifically at whether
the studies were prospective, whether patients were allo-
cated randomly to treatment groups, if studies were pla-
cebo-controlled, and whether authors defined the length
of follow up, or methods used to monitor adverse events.

Results
We identified 191 research papers (175 from the Chinese
databases; 16 from international databases) examining
liver protection drugs in TB patients. Overall, 85 research
articles reported evaluations of drugs or herbs to prevent
drug-induced liver damage in patients taking anti-tuber-
culosis treatment (we excluded 106 studies of drugs used
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to treat liver damage). Most were conducted in China
(77); other countries were India (2); Russia (4); Ukraine
(2).

a) What are the ingredients?
We categorised the ingredients of drugs and herbs accord-
ing to the WHO classification of traditional herbal medi-
cines [8]; we added categories to describe drugs derived
from non-herbal and other substances (see table 1).

Three studies examined herbal preparations for prevent-
ing liver damage in TB patients. In two studies from
China, the preparations contained 11 different herbs; in
one study different combinations of herbs were adminis-
tered to participants depending on their vital energy (qi)
and bodily balance (yin yang). One study from Russia
reported the effect of herbal infusions containing on aver-
age 25 different herbs tailored to individual patient needs.

51 studies evaluated manufactured herbal products.
Extract of milk thistle (Silymarin) was the most frequently
evaluated in the studies we identified (9 studies from
China). Oleanic acid (extract of Swertia) and glycyrrhizin
(extract of Liquorice) were also common in studies con-
ducted in China. Two studies in India evaluated combina-
tions of many different indigenous herbs and plants; one
trial examined Stimuliv tablets, the other a capsule called
Optiliv.

We found 27 reports of the hepatoprotective effect of
combinations of vitamins and other non-herbal sub-
stances in TB patients. The most commonly evaluated was
Tiopronin, a ramification of glycine (17 studies in China);
three studies used the drug named 'liu pu luo ning', the
other 14 were of the drug 'kai xi lai'. The injectable anti-
oxidant glutathione (GSH) was also commonly used in
studies conducted in China; two different trade names of
this drug were evaluated, 'tai te' and 'a tuo mo lan'.

Four studies reported on the effect of manufactured phar-
maceutical preparations. Three studies conducted in
China concerned Glucurolactone. One study from Russia
concerned the drug Zixoryn.

b) What is the evidence base for their use?
Table 2 summarises the design features of studies evaluat-
ing liver protection drugs grouped into those conducted
in China, and those carried out in other countries (India,
Russia and Ukraine). From the Chinese studies, we iden-
tified 51 prospective studies, where TB patients were fol-
lowed forward in time and prior to the occurrence of liver
damage. In most of these studies exact recruitment and
follow up times were not clearly stated. All eight studies
conducted in other countries were classified as prospec-

tive, but again recruitment and follow up times were not
clearly stated.

No studies conducted in China were placebo controlled;
most compared one liver protection drug with another or
anti-tuberculosis treatment alone. Most studies conducted
in other countries were open trials, comparing one drug to
another with no placebo.

It is interesting to note that no studies in China described
the methods for monitoring for adverse events, and more
than half did not report adverse events at all. Six out of
eight non-Chinese papers provided methods for monitor-
ing adverse events.

The length of follow up reported in the Chinese studies
varied from less than a month, to more than six months;
in 22 studies the exact length of follow up was unclear.
The main outcomes assessed in the included studies were
indicators of drug-induced liver damage measured by liver
function test, such as ALT and AST.

Reported as randomised
Overall we identified five studies that reported to be ran-
domised. Three studies conducted in China mentioned
randomly allocating patients to treatment groups using
random number tables. Two studies conducted in India
mentioned randomisation, but only one stated using ran-
dom number tables to allocate patients. Methods to con-
ceal allocation were not described in the studies from
China; one of the Indian studies described concealing the
drug codes in a sealed envelope. Two of the studies con-
ducted in China followed patients for two months or less;
the other did not specify a follow-up period. The study in
India that was clearly randomised followed patients for
less than 2 months (45 days), and the study where ran-
domisation was unclear followed patients for two
months. All three Chinese studies included less than 250
participants (one included only 80); both the Indian stud-
ies included less than 150 participants.

Discussion
This is the first attempt that we are aware of to systemati-
cally summarise the ingredients of drugs and herbs used
to protect the liver in patients taking anti-tuberculosis
treatment, and to scrutinise the methods used to evaluate
their effects. The literature suggests a large difference in
the proportion of patients with hepatotoxicity in China
(15–30%) compared to elsewhere (about 2.6%). We
believe this is due to varying definitions and understand-
ing of what hepatoxicity is, with a more liberal interpreta-
tion in the Chinese context. However, we have not
systematically examined the literature to clarify this.
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Table 1: Categorisation of drugs and herbs by main ingredients

Type Name Description of ingredients Number of 
studies

Country

Herbal preparations Yue hua wan Various combinations of more than 11 
Chinese herbs decocted in water

1 China [10]

Bu pi yang fei bao gan decoction 11 herbs decocted in water 1 China [12]
Phytotherapy Infusions of a combination of herbs (on 

average 25) tailored to individual patients
1 Russia [13]

Finished manufactured herbal 
products

Hu gan pian Tablet including a combination of six 
ingredients 
(herbs, animal extract, green bean)

8 China [14-21]

Silymarin Extract of milk thistle 11 China [22-32]
Astragalus Plant extract given intravenously 1 China [33]
Astragalus dasyanthus Tincture containing: coumarins; 

ferrocoumarins; tanning substances; sugars; 
saponins; ascorbic acid; flavonoids; 
phytosterols; tocopherols

1 Russia [34]

Biphenyldicarboxylate Tablet with extract of wu wei zi plant 2 China [35,36]
Biphenyldicarboxylate Extract of wu wei zi combined with 

glucurolactone
1 China [37]

Wu zhi capsule Capsules with extract of the fruit of the wu 
wei zi plant

3 China [38-40]

San shen bao gan capsule Capsules containing combination of 13 herbs 1 China [41]
Hugan yi fei granule Granule containing a combination of 12 

herbs
1 China [42]

Oleanolic acid Tablet with extract of Swertia herb 5 China [43-47]
Hugan yao Exact of Swertia herb combined with inosine 

and Vit C
1 China [48]

Dan shen Injectable preparation of Chinese sage 
(Salvia Miltiorrhiza Bunge)

3 China [49-51]

Stimuliv Tablets containing a combination of: 
Andrographis Paniculata; Eclipta alba; 
Peumas Boldus Molina; Cynara scolymus; 
Fumaria perviflora

1 India [52]

Galstena Chelidonium majus; Taraxacum officinale; 
Carduus crispus 
(curled thistle extracted with enthanol)

1 Russia [53]

Optiliv Capsules containing extracts of: 
Andrographis paniculata; Picrorhiza kurroa; 
Eclipta alba; Boerhaavia diffusia; Azadirachta 
indica; Swetia chirata; Solanum nigrum; 
Terminalia arjuna; Aphanamixis rohituka; 
Terminalia chebula; Furmaria indica; 
Excipients

1 India [11]

Glycyrrhizin Capsules or injection containing extract of 
liquorice (gan cao)

6 China [54-59]

Anisodamine Tablet containing plant extract 1 China [60]
Spirin or Spirulina Derived from blue-green algae, contains 

proteins, vitamins and essential amino acids
2 China [61,62]

1 Ukraine [63]
Combinations of vitamins and 
other non-herbal substances

Tiopronin 
(liu pu luo ning or kai xi lai)

Ramification of Glycine (amino acid) 17 China [64-80]

Glutathione 
(GSH) (tai te or a tuo mo lan)

Injectable antioxidant 5 China [81-85]

ATP Adenosine Triphosphate 1 China [86]
Inosine Inosine combined with vitamin C 1 China [87]
Essentiale Vitamin B6, vitamin B12, derivatives of 

vitamin B3 (nicotinamide), vitamin E and 
essential phospholipids

1 China [88]

Gan ning pian Liver hydrolysate, compounds of vitamin B, 
inositol, vitamin B6 and vitamin B12

1 China [89]

Tocopherol acetate Vitamin E 1 Ukraine [90]
Pharmaceutical preparations Glucurolactone Manufactured drug 3 China [91-93]

Zixoryn Manufactured drug 1 Russia [94]
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Our study revealed thirty distinct types of liver protection
drugs or preparations used in patients with TB, and each
contains a complex combination of herbal extracts, vita-
mins or compounds. Few studies provided a clear biolog-
ical or clinical rationale for the use of specific herbs or
drugs, but we know that some of the herbs identified in
our summary have already been studied in China with
researchers claiming general hepatoprotective properties,
although not in TB patients. For example, Silymarin is
known to be widely used as a remedy for liver diseases and
glycyrrhizin has been used in chronic viral hepatitis [2,9].
The numerous ingredients of Chinese herbs and drugs
make it more difficult to determine the active ingredients
or properties of these preparations or drugs, something we
recognised when extracting information from our
included studies. It seems unconvincing that so many dif-
ferent preparations all have properties that protect against
liver damage by drugs used to treat TB, and we do not
know of any convincing biological mechanism. In addi-
tion, we do not know the number of studies that were
sponsored by pharmaceutical companies as this is not
generally reported in Chinese research papers.

Relatively few studies we identified evaluated herbal prep-
arations; most were concerned with the effect of finished
manufactured herbal products. Herbal preparations are
more complicated to evaluate, and it has been suggested
that a conventional randomised controlled and blinded
trial design might not be appropriate [8]. Preparations
usually have a distinct smell or taste and the herbs used
are sometimes blended to suit individual patient needs;

all of which preclude blinding of participants and trialists,
and use of placebo preparations. For example, one study
of the Chinese herbal preparation 'yue hua wan' claimed
to be a prospective study that used a random number
table to allocate patients to standard anti-tuberculosis
treatment plus the herbal preparation or anti-tuberculosis
treatment alone [10]. The study is weakened by the lack of
a placebo control, but the published report does not
describe the preparation in detail, so we cannot determine
whether a placebo preparation would have been possible.
Studies that fail to use a placebo-control cannot deter-
mine the effect of the herb or drug relative to a control
treatment and this is less useful for clinical decision mak-
ing.

Our summary indicates that the evidence base for the use
of liver protection drugs in TB patients comprises mainly
small, poorly conducted studies that do not reach the
standards of trials used in reliable systematic reviews such
as those produced by the Cochrane collaboration. Only
one study, out of 85 we identified in the international lit-
erature, appeared to be a prospective, randomised, pla-
cebo controlled trial of a manufactured herbal product
[11]. But the trial followed patients for 45 days only, too
short a time period to identify liver damage or toxicity; the
authors failed to specify particular outcomes a priori; and
the study included only 70 patients.

Sample size is a critical consideration in relation to the
primary outcome in studies evaluating liver protection
drugs-liver damage or toxicity. We have estimated that to

Table 2: Key design features of studies evaluating liver protection drugs

Study characteristics Studies conducted in China (n = 77) Studies conducted in other countries (n = 8)

Length of follow up
<1 month 5 1
<6 months 19 4
> or = 6 months 31 3
Unclear 22 0
Clearly prospective
Prospective 51 8
Retrospective 18 0
Unclear 8 0
Random allocation
Clear 3 1
No 20 6
Quasi 15 0
Unclear 39 1
Comparisons
Placebo 0 2
Anti-TB drugs alone 32 2
Alternative liver protection drug(s) 42 4
No 3
Methods for monitoring adverse events stated 0 6
Adverse events reported 29 2
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detect an effect on an incidence of liver damage of 15–
30% in China [4,5] would require a sample size of 1145
for each trial arm with 95% confidence and 90% power,
and if the calculation is based on a global incidence of 1–
2% [3], a much larger sample size would be required. It
would be impractical and expensive to run trials of this
size, and trials of these drugs are not really justified.

Although we classified most of the studies we identified
from the Chinese literature as 'prospective', only three
appeared to randomly allocate participants to groups, and
these were not placebo controlled. Eighteen studies
appeared to be retrospective, and used patient records to
examine outcomes historically. Generally we found it dif-
ficult to determine from the short full text journal reports
which particular observational design the authors had fol-
lowed. Most studies classified as retrospective appeared to
be case reports or case series. The reports generally did not
describe the research procedures in detail, and it was diffi-
cult to determine which studies were case-controlled.

An important finding is the lack of attention in the
research papers to adverse events associated with the
drugs or herbs used. Some studies mentioned adverse
events, but did not describe methods used routinely to
monitor patients for events; a large number of the Chinese
studies did not mention adverse events at all. Given the
existing concerns over the safety of some herbs in use [2],
it is important that studies include methods to routinely
assess participants for adverse events; that samples are
large enough; and studies follow patients over a sufficient
period of time to detect infrequent events.

Other authors report poor methodological quality of
studies evaluating herbal preparations; often studies do
not adequately randomise participants, do not specify
outcome measures or end points, contain small sample
sizes, and suffer from publication bias [2]. WHO provide
guidelines for good practice in conducting clinical trials of
herbal medicine, and recommend the design of trials be
adapted to the peculiarities of herbal medicines [8].

Conclusion
In terms of policy implications, this review indicates there
is no reliable evidence to support taking liver protection
drugs with TB treatment. Indeed some may do harm. Thus
there is no medical reason to continue prescribing them;
and, given the wide variety of compounds, many of which
may have side-effects, it is more likely that they will do
more harm than good. Understanding of what liver toxic-
ity is and criteria for diagnosis are probably also different
which further complicates any comparison.

In terms of research, it could be argued that trials follow-
ing accepted international standards for conduct and

reporting are required. However, given the poor rationale
for using the drugs and large sample size required, then
the reasons for doing a proper RCT will be limited. The
one justification could relate to the fact that they are
widely prescribed, so identifying no effect, or a harmful
effect, could potentially be a powerful influence on cur-
rent policies.

Competing interests
The authors declare that they have no competing interests.

Authors' contributions
HS and QL conceived of the study and designed the
research with input from PG and YW. HS, BH and QL
searched and retrieved studies. HS and QL screened
papers in English for inclusion; BH and QL screened
papers in Chinese. HS and QL extracted, categorised and
interpreted data and drafted the manuscript. PG and YW
helped revise the manuscript, and all authors read an
approved the final version.

Acknowledgements
We would like to thank Lilia Ziganshina for extracting and categorising the 
data from studies published in Russian. We would like to thank Sarah Don-
egan for calculating the sample size required for a trial of liver protection 
drugs and Vittoria Lutje for running the searches in international medical 
databases. We would also like to thank the Cochrane Hepato-Biliary Group 
(Christian Gluud and Dimitrinka Nikolova) for helpful comments on an 
early outline of this research.

The research was funded by the DFID Effective Health Care Research Pro-
gramme Consortium, UK for the benefit of people in developing countries. 
The views expressed are not necessarily those of the funding organization.

References
1. Ho MJ: Perspectives on tuberculosis among traditional Chi-

nese medical practitioners in New York City's Chinatown.
Culture, Medicine & Psychiatry 2006, 30:105-22.

2. Stickel F, Schuppan D: Herbal medicine in the treatment of liver
diseases.  Digestive and Liver Disease 2007, 39:293-304.

3. Steele M, Burk RF, DesPrez RM: Toxic hepatitis with isoniazid
and rifampin. A meta-analysis.  Chest 1991, 99:465-471.

4. Guo YJ, Cui DJ: Liver damage induced by anti-tuberculosis
drugs.  Chinese Journal of Tuberculosis and Respiratory Diseases 1998,
21(5):308-309.

5. Zhang DR: Liver damage and anti-tuberculosis treatment Beijing, China
Agricultural Science Press; 1995:292-296. 

6. Hu DY, Liu XY, Chen J, Wang Y, Wang T, Zeng W, Smith H, Garner
P: Direct observation and adherence to tuberculosis treat-
ment in Chongqing, China: a descriptive study.  Health policy
and Planning 2008, 23:43-55.

7. Zhan S, Wang L, Yin A, Blas E: Revenue-driven in TB control –
three cases in China.  Int J Health Plann Mgmt 2004, 19:S63-S78.

8. World Health Organization Division of Traditional Medicine: General
Guidelines for Methodologies on Research and Evaluation of Traditional
Medicines Geneva; World Health Organization; 2000. 

9. Wang R, Kong J, Wang D, Lien L, Lien E: A survey of Chinese
herbal ingredients with liver protection activities.  BMC Chi-
nese Medicine 2007, 2:5.

10. Li LM: Research on Yuehuawan in preventing drug-induced
hepatitis caused by anti-TB drugs.  Chinese Journal of Integrated
Traditional and Western Medicine 2003, 23(3):233-234.

11. Singh VK: Efficacy of a herbal formulation 'optiliv' against
hepatotoxicity of antituberculosis drugs: a double blind
study.  JK-Practitioner 2000, 7(4):289-292.
Page 6 of 8
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1824929
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1824929


BMC Public Health 2008, 8:365 http://www.biomedcentral.com/1471-2458/8/365
12. Huang QH: Research on Bupiyangfeibaogan Decoction in pre-
venting and treating liver injury caused by anti-TB drugs.
Zhejiang Journal of Integrated Traditional Chinese and Western Medicine
1998, 8(4):219-220.

13. Galitskií LA, Barnaulov OD, Zaretskií BV, Malkov MI, Konenkov SI,
Gol'm NP, Tomakov VS, Ogarkov PI, Batskov SS: Effect of phyto-
therapy on the prevention and elimination of hepatotoxic
responses in patients with pulmonary tuberculosis, carriers
of hepatitis B virus markers [in Russian].  Problemy Tuberkuleza
1997, 4:35-38.

14. Li HR: Clinical Observation on Hugan Pian in preventing liver
damage caused by anti-TB drugs.  China Journal of Traditional Chi-
nese Medicine and Pharmacy 2005, 20(7):421-2.

15. Xing BC, Zhang LJ, Yang XY: Clinical observation on Hugan Pian
in preventing and treating liver damage caused by anti-TB
drugs.  Medicine Industry Information 2006, 3(14):173-5.

16. Liu Q: Liver protection drugs on preventing liver damage
caused by anti-TB drugs.  Modern Medicine and Health 2005,
21(20):2791-2.

17. Zheng XM, Lin GX: Clinical observation on Huganpian in pre-
venting 80 cases of liver damage induced by anti-TB drugs.
Fujian Medical Journal 2003, 25(5):138-139.

18. Hao XP: Clinical observation on Huganpian in preventing
liver injury caused by anti-TB drugs.  The Journal of Practical Med-
icine 2003, 19(7):786-787.

19. Li HR: Clinical observation on Huganpian in preventing and
treating liver injury caused by anti-TB drugs.  China Journal of
Traditional Chinese Medicine and Pharmacy 2005, 20(7):421-422.

20. Bao W: Curative effect on Huganpian against liver injury
caused by anti-TB drugs.  Import Inquiry 2003, 4:54.

21. An GF: Clinical observation on Huganpian in preventing and
treating liver damage caused by anti-TB drugs.  The Journal of
the Chinese Antituberculosis Association 2002, 4(5):302.

22. Dong AG, Xu JY, Cui DM: The clinical study on preventing med-
icamentous liver lesion induced by antituberculosis drugs of
silybin meglumine tablets.  The Journal of The Chinese Antitubercu-
losis Association 2005, 27(2):104-6.

23. Gao Y: Liver protective effect of Silybin Meglumine during TB
treatment.  Chinese Medical Journal of Metallurgical Industry 2005,
22(3):334.

24. Huang ZH: Clinical observation on Silybin Meglumine in pre-
venting liver damage induced by anti-TB drugs.  Journal of Clin-
ical Pulmonary Medicine 2004, 9(5):554.

25. Zhang HY, Qiu HL: Clinical Observation on silybin meglumine
in preventing liver damage induced by anti-TB drugs.  Chinese
Journal of the Practical Chinese with Modern Medicine 2004, 4(17):3074.

26. Zhang Z, Sun H, Wen DY: Clinical observation on Silybin meg-
lumine in preventing and treating liver damage caused by
anti-TB drugs.  Journal of Chinese Modern Medicine 2004,
1(5):468-469.

27. Tian L, Bai M, Li AN, Zhang JS, Yang LG: Clinical study on Silybin
meglumine in preventing liver injury caused by anti-TB
drugs to patients with HBV.  Clinical Journal of Medical Officer 2003,
31(2):19-21.

28. Wei YJ, Gao J, Zhang L: Analysis on Silybin meglumine in pro-
tecting liver during TB treatment.  Journal of Medical Radiology
Technology 2006, 1:74-75.

29. Chang J: Clinical observation on Silybin Meglumine Com-
pound in preventing and treating liver injury caused by anti-
TB drugs.  Henan Journal of Preventive Medicine 2006, 17(1):59-60.

30. Chen YX, Chen SW, Li RX: Clinical observation on Silyamrin
against liver toxicity caused by anti-TB drugs.  Central Plain
Medical Journal 1994, 2:41-42.

31. Chen XH, Ning XY, Lv H: Curative effect on Compound Yigan-
ling capsule in preventing liver damage caused by anti-Tb
drugs.  Modern Medicine & Health 2006, 22(12):1771-1772.

32. Chai ZJ, Lv GQ, Yan JC, Zhou CL: Study on Compound Yiganling
capsule in protecting liver to TB patients co-infection with
HBV.  Journal of Changchun College of Traditional Chinese Medicine
1997, 13(61):24.

33. Fu LJ, Zhou ZM, Li ZK: Study on Astragalas in reducing liver
damage caused by anti-TB drugs.  Central Plain Medical Journal
1999, 26(10):54.

34. Skakun NP, Blikhar EI, Oleinik AN: Use of Astragalus dasyanthus
in lesions of the liver in patients with pulmonary tuberculosis
[in Russian].  Vrachebnoe delo 1988, 6:51-4.

35. Zhu Wl: Clinical observation on Biphenyldicarboxylate in
preventing liver injury caused by anti-TB drugs.  Central Plains
Medical Journal 2004, 31(1):46.

36. Cheng JF, Cheng XS, Xu YC: Clinical observation on Biphenyldi-
carboxylate in preventing liver damage caused by anti-TB
drugs.  Clinical Focus 1995, 10(20):947.

37. Jin GP, Liu JW, Wang ZY, Chen Y, Wang JH: Clinical research on
liver protection drugs on preventing liver injury induced by
anti-TB drugs.  The Journal of the Chinese Antituberculosis Association
1994, 16(3):136.

38. Yu Sl, Qu YW, Han YH: Effect appraisal on Wuzhi capsules
combined with Silymari in preventing and treating drug-
induced liver injury.  West China Medical Journal 2006,
21(3):466-467.

39. Xiao JQ, Deng XM: Clinical observation on Wuzhi capsules in
preventing and treating liver damage caused by anti-TB
drugs.  The Journal of the Chinese Antituberculosis Association 2003,
25(6):371-373.

40. Wu YM, Huang YX, Yuan GX: Effect observation on Wuzhi cap-
sules in preventing liver injury caused by TB drugs.  Journal of
Guangdong Pharmacy 2005, 15(3):40-42.

41. Kang SW, Chen CM, Huo XZ, Zhang GL, Qiao HC, Wu XJ: Clinical
observation on sanshenbaogan capsule in preventing liver
damage and reducing toxin side effect during TB chemo-
therapy.  Chinese Journal of Practical Internal Medicine 2001,
15(1):34-35.

42. Pan HQ, Wu QH, Sun GH, Gong YH, Wu CS, Xu CY, Yin MS, Chen
YZ, Peng JM: Clinical curative effect observation on Huganyifei
Granule in preventing and treating liver damage caused by
anti-TB drugs.  Lishizhen Medicine and Material Medical Research
2005, 16(8):705-706.

43. Ge JF: Clinical observation on Oleanolic Acid in preventing 88
cases of liver injury caused by anti-TB drugs.  Chongqing Medical
Journal 2002, 31(5):426.

44. Tian L, Bai M, Yang LY: Effect on Oleanolic acid and Glucurolac-
ton in preventing liver injury induced by anti-TB drugs.  Prac-
tical Journal of Medicine & Pharmacy 2002, 19(7):495-496.

45. Zhang P: Clinical observation on Oleanolic acid in preventing
and treating liver injury caused by anti-TB drugs.  Central Plain
Medical Journal 2002, 29(9):49.

46. Li YM: Clinical observation on Oleanolic acid in preventing
and treating liver injury caused by anti-TB drugs.  Chinese Med-
icine Journal of General Practitioners 2003, 2(4):70.

47. Liang SL, Li WZ, Li YM: Clinical observation on Oleanolic acid
in preventing liver damage caused by anti-TB drugs.  The Jour-
nal of the Chinese Antituberculosis Association 1998, 20(1):34.

48. Fu BQ, Yan XL: Study on Huganyao in treating TB.  Journal of clin-
ical pulmonary Medicine 2002, 7(3):64-65.

49. Chen B, Gao CJ, Liu SM, Wei Q, Jiang D: Curative effect observa-
tion on protecting liver of Salvia Miltiorrhiza Bunge in treat-
ing TB.  Chinese Journal of Hubei Traditional Chinese Medicine 2001,
23(10):23.

50. Chen YK, Xu YY, Xue SZ: Salvia Miltiorrhiza Bunge on preven-
tion of liver damage caused by anti-TB.  Journal of General Clinical
Medicine 1998, 14(4):358.

51. Du KZ, Ma XY, Guan L: Observation on Salvia Miltiorrhiza
Bunge in preventing and protecting liver damage induced by
anti-TB.  Medical Journal of the Chinese People's Armed Police Force
1996, 7:49.

52. Dange SV, Shah KU, Bulakh PM, Joshi DR: Efficacy of an indigenous
compound formulation against hepatotoxicity of antitubler-
cular drugs.  Indian J Chest Dis Allied Sci 1992, 34(4):175-83.

53. Katikova OI, Asanov BM, Vize-Khripunova MA, Burba EN, Ruzov VI:
Use of the plant hepatoprotector Galstena tuberculostatics-
induced hepatic lesions: experimental and clinical study [in
Russian].  Problemy Tuberkuleza 2002, 4:32-36.

54. Yang S, Zhang YT, Yin JT: Study on compound glycyrrhizin in
preventing drug-induced hepatitis caused by anti-TB drugs.
Journal of Clinical Pulmonary Medicine 2006, 11(1):45-46.

55. Yuan Y, Zhang YM, Gu HY: Clinical observation of liver-protec-
tion effects of compound ammonium glycyrrhetate in chem-
otheraphy of TB patients.  Journal of Clinical Pulmonary Medicine
2005, 10(5):605-6.

56. Sun P, Li E, Qiu JW, Cai ML: Study on Compound glycyrrhizin in
preventing and treating liver damage to patients with HBV.
Journal of Shantou University Medical College 2006, 19(2):100-101.
Page 7 of 8
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9333815
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9333815
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=9333815
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3420913
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3420913
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=3420913
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1302750
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1302750
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=1302750
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12125250
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12125250
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=12125250


BMC Public Health 2008, 8:365 http://www.biomedcentral.com/1471-2458/8/365
Publish with BioMed Central   and  every 
scientist can read your work free of charge

"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."

Sir Paul Nurse, Cancer Research UK

Your research papers will be:

available free of charge to the entire biomedical community

peer reviewed and published immediately upon acceptance

cited in PubMed and archived on PubMed Central 

yours — you keep the copyright

Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp

BioMedcentral

57. Zhang QH: Clinical observation on diammonium glycyrrhiz-
inate in preventing liver damage caused by anti-tuberculosis
drugs.  Chinese Journal of Interated Traditional and Western Medicine
2002, 22(9):717.

58. Zhang XF, Zhou JL, Zhang JW, Long L, Wang BG: Study on Diam-
monium Glycyrrhetate capsules in preventing liver injury
caused by anti-TB drugs.  General Doctors 2001, 10(3):138.

59. Wang WL, Luo XK, Sang XJ: Clinical observation on Diammo-
nium Glycyrrhetate injection in preventing and treating liver
injury caused by anti-TB drugs.  Chinese Journal of Hospital Phar-
macy 1999, 19(2):102-103.

60. Cheng JF, Cheng XS, Xu YC, Li H: Clinical study on liver dysfunc-
tion caused by anti-TB drugs alone or combined with Aniso-
damine.  Chinese Journal of Pharmacoepidemiology 1995,
4(3):151-153.

61. He LF, Liu LP, Wu SL: Clinical observation on the role of spir-
ulina in antituberculosis agent induced hepatic damage.  The
Journal of the Chinese Antituberculosis Association 2000, 22(4):225-226.

62. Zhang X: Clinical observation of effect on Luoxuanzao in pre-
venting liver damage caused by anti-TB drugs.  Henan Journal
of Preventive Medicine 2002, 13(6):375.

63. Kostromina VP, Derkach OV, Symonenkova NV, Riechkina OO,
Otroshchenko AO: Evaluation of the efficacy of a plant adap-
togen (spirulina) in the pathognic therapy of primary tuber-
culosis in children [in Ukrainian].  Likars'ka Sprava 2003:102-5.

64. Ye CJ, Luo F, Lan YN: Observational Study on Tiopronin in pre-
venting liver damage induced by anti-tuberculosis drugs.
Zhejiang Prev Med 2005, 17(5):68.

65. Sun RM, Leng XY: Observational study on Tiopronin in pre-
venting liver damage caused by anti-TB drugs.  Clinical Medicine
of China 2003, 19(7):616-7.

66. Wang ZD: Clinical observation on Tiopronin in preventing
and treating liver damage caused by anti-TB drugs.  Yunnan
Medical Journal 2006, 27(2):163-164.

67. Zhu Q, Chen M: Tiopronin on preventing liver damage caused
by anti-TB drugs.  Chinese Medical Journal of Metallurgical Industry
2001, 14(1):34-35.

68. Liu FJ, Tang N: Clinical observation on Tiopronin in preventing
liver damage caused by anti-TB drugs.  Journal of Chuanbei Med-
ical College 2003, 18(4):27.

69. Wu LW, Huang WZ, Wu CX: Tiopronin on preventing liver
damage in TB treatment.  Journal of Clinical Pulmonary Medicine
1998, 5:25.

70. Niu ZC, Zhang L, Zhang PC, Duan GC, Wang XJ: Clinical observa-
tion on Tiopronin in preventing and treating liver damage
caused by anti-TB drugs.  HeBei Prev Med 2003, 25(6):468.

71. Ding GY, Xu YH, Chen FM: Clinical curative effect observation
on Tiopronin in preventing and treating liver damage caused
by anti-TB drugs.  Lishizhen Medicine and Materia Medica Research
2002, 13(7):422.

72. Liu B, Si G, Kou GX, Long B: Clinical observation on Tiopronin
in preventing pharmic liver damage to patients with hepati-
tis B during TB treatment.  SiChuan Prev Med 2003, 24(10):1053.

73. Lan K: Effect on liver function of Tiopronin in preventing liver
injury to patients co-infection HCV.  Guangxi Prev Med 2006,
28(8):1249-1250.

74. Tan Q, Lv LB: Study on liver protection role of Tiopronin
Injection in treating TB.  Haerbing Prev Med 2002, 22(5):83-84.

75. Bi ZG, Xiao MY: Clinical Observation on Tiopronin preventing
313 cases of liver injury induced by anti-TB drugs.  Journal of
Dali College 2005, 6(4):47-50.

76. Liang LL, Yao YX, Liu X: Observation on Tiopronin protecting
liver during TB treatment of patients so-infection HBV.  Clin-
ical Medicine of China 2003, 10(6):831-832.

77. Quan B: Observation on Tiopronin in preventing liver dam-
age caused by Tiopronin.  Journal of the Fourth Military Medical Uni-
versity 2006, 27(15):1417.

78. Ma LY: Study on Tiopronin in protecting liver during TB
treatment.  China Pharmaceuticals 2001, 36(2):129-130.

79. Wu JJ, Zhang KR, Zheng Q, Shen WM, Chen Y, Zhao J, Tang JY:
Study on Tiopronin in preventing liver injury caused by anti-
TB drugs.  Public Medical Forum Magazine 2006, 10(4):304-305.

80. Liu J, Ji SY, Sun M: Curative effect observation on Tiopronin in
preventing and treating drug-induced liver injury.  The Journal
of Chinese Medical Theory and Practice 2003, 9:1290-1291.

81. Li XL, Wu JD: Clinical Observation on GSH in treating liver
damage caused by anti-TB drugs.  Chinese Journal of Clinical Med-
icine Research 2004, 131:13966-7.

82. Wang L, Wang JL, Lao GQ: GSH on preventing liver damage
induced by anti-TB drugs to patients with hepatitis B.  Chinese
Journal of Channel Pharmaceuticals 2005, 17(2):146-147.

83. Wu XL, Zhao MC, Situ GY: GSH on preventing liver damage
caused by anti-TB drugs.  Chinese Journal of Estimating and Analyzing
on Drugs in Hospitals 2004, 4(6):359-360.

84. Lin JG: Study on GSH protecting liver on treating TB patients
with hepatitis.  Right-River Medical Journal 2005, 33(5):469-470.

85. Feng TM: Clinical observation on Reductive Glutathione pre-
venting and treating pharmic liver damage to patients with
hepatitis B.  International Medical Health Journal 2006, 12(2):64-66.

86. Lei DN, Li XF, Zhang YE, Zhao KX: Clinical observation on ATP
in preventing and treating liver damage caused by anti-TB
drugs.  Chinese Medicine and Western Medicine Integrating 2005,
2(1):36-7.

87. Sun XP: Effect observation on Inosine and VitC in preventing
and treating liver damage caused by anti-TB drugs.  World
Journal of Medicine Today 2003, 4(2):128-129.

88. Liu XY, Li XR: Observation on Essentiale in protecting liver
during TB chemotherapy.  Journal of Clinical Pulmonary Medicine
2002, 7(1):18-19.

89. Cui W, Wu Y, Gao P, Chen YF: Effect observation on GanNing-
Pian against liver injury caused by anti-TB drugs to patients
with HBV.  Journal of Clinical Pulmonary Medicine 2006, 11(1):26-27.

90. Hrechin So: The treatment of pulmonary TB patients with
liver involvement [in Ukrainian].  Likars'ka Sprava 1996, 3–
4:127-30.

91. Lv SL: Analysis on preventive liver protecting during TB
treatment.  Medical Journal of Public Health and Preventive Medicine
2005, 16(4):67-68.

92. Niu G: Clinical analysis on Glucurolactone in preventing and
treating liver injury caused by anti-TB drugs.  The Journal of the
Chinese Antituberculosis Association 2003, 25:75-76.

93. Qu YW, Yu SL: Effect appraisal on Glucurolactone combined
with Biphenyldicarboxylate in preventing and treating drug-
induced liver injury.  The Journal of the Chinese Antituberculosis Asso-
ciation 2000, 22(2):86-87.

94. Mezhebovskii VR: Effectiveness of the treatment of patients
with pulmonary tuberculosis using a liver protector zixoryn
[in Russian].  Problem Tuberkuleza 1990:32-5.

Pre-publication history
The pre-publication history for this paper can be accessed
here:

http://www.biomedcentral.com/1471-2458/8/365/pre
pub
Page 8 of 8
(page number not for citation purposes)

http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14618819
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14618819
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&dopt=Abstract&list_uids=14618819
http://www.biomedcentral.com/1471-2458/8/365/prepub
http://www.biomedcentral.com/
http://www.biomedcentral.com/info/publishing_adv.asp
http://www.biomedcentral.com/

	Abstract
	Background
	Methods
	Results
	Conclusion

	Background
	Methods
	Search
	Inclusion criteria and application
	Data extraction
	Analysis
	Effects

	Results
	a) What are the ingredients?
	b) What is the evidence base for their use?
	Reported as randomised


	Discussion
	Conclusion
	Competing interests
	Authors' contributions
	Acknowledgements
	References
	Pre-publication history

