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Evaluation of prescribing trends and cost analysis of peptic ulcer disease
regimen in tertiary care setting
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Abstract: PUDs are extensively prevalent in individuals having H. Pylori infections and in chronic NSAIDs” users. Various therapies have
been explored for the management of PUDs in different regions of world. An observational study was designed between July to December
2015, to evaluate the current prescribing trends in tertiary care settings of Karachi, Pakistan. Both H. Pylori positive and negative patients
having gastric or duodenal ulcers from Gastroenterology department were investigated. The effectiveness of various regimens used to
manage PUDs was assessed and compared with the standard guidelines for PUDs treatment. PUDs are more common in older aged male
individuals. The most effective treatment of PUDs was found to be the triple therapy comprising of proton pump inhibitor (PPIs) with
combinations of two antibiotics (amoxicillin and clarithromycin). Moreover, omeprazole/esomeprazole was prescribed commonly for
prolong duration as a single medication. However; according to the standard guidelines for PUD management, this mono-therapy is not
recommended and workable. The cost of various regimens (given for a week) was also estimated. The mono-therapy was found to be
cheaper than any other regimen but as it is prescribed for longer time period, increases the ultimate cost of treatment. No significant
difference was found in the cost of dual (PPIs with one antibiotic) and triple regimen. Moreover, Quadruple therapy (with bismuth
subcitrate) was not seen in any subject although the effectiveness of this regimen has been well established globally. Besides the fact that
current practices are successful in managing the PUDs but regimens need to be revised and inclusion of bismuth subcitrate is highly
recommended.
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INTRODUCTION

Peptic ulcer disease (PUD) is one of the growing
dilemmas seen in population of all age groups
world?. Gastric ulcer (GU) and duodenal ulcer (DU)
are embraced in PUD usually associated with
gastroduodenal bleeding, damages and blockage
leading to high mortality rate?. The foremost factors
of PUD are excessive consumption of NSAIDs and
H. pylori infections. The common clinical symptoms
of PUD include loss of appetite, mild nausea, ache or
upper abdomen discomforts®.

It has been estimated that H. pylori infections
are more prevalent in developing countries like
Eastern Europe, Asia, Africa and South America.
According to a survey conducted in U.S, about
500,000 patients of PUDs are being admitted every
year utilizing an approximate expenditure of $10
billion dollars®. Additionally the reported occurrence
of PUD in Taiwan and Iran was 9.4% and 8.20%
respectively*®. It has been noticed that PUD is more
common in individuals belonging to rural area (91%)
than urban regions (60%)8. Duodenal ulcers are more
prevalent than gastric ulcers and the estimated
incidence of these ulcers were 5:1 and 32:1 in
Pakistan and India respectively’. A study was
conducted in Pakistan to outline the factors of PUD
and it was found that 53% of DUs were due to H.
pylori, 10% were NSAID-related and 29% were non-
H. pylori and non NSAID-dependent®.

Different regimens are available for treatment of
PUDs worldwide. Eradication therapy is considered
to be enough effective in negative users of NSAIDs®.

Triple therapies comprising of
omeprazole+amoxicillin/metronidazole+clarithromy-
cin or omeprazole+metronidazole+clarithromycin
recommended for one week have been effectively
used universally to cure PUDs!! Additionally
bismuth sub-citrate is included in quadruple therapy
for H.Pylori eradication®2.

Fortunately, a declining trend for H. pylori-
based ulcers has been seen recently across various
regions of world. Denmark showed a decrease in
incidence of physician-diagnosed PUD from 0.18%
in 1993 to 0.15% in 2002, Belgium reported a
reduction from 0.40% to 0.19% 2003 and Spain
stated a fall from 0.22% to 0.14% in 20002

The aim of the present study is to assess the
incidence, effectiveness and the treatment cost of
PUDs prescribed to the residents of metropolitan city
Karachi, Pakistan.

MATERIALS AND METHODS

An observational prospective study was
conducted from July to December 2014 in various
tertiary care hospitals of Karachi, Pakistan. Patients
from Gastroenterology department diagnosed with
peptic ulcer disease (hospitalized and non-
hospitalized) were included in the study. Eighty nine
subjects were recruited between the ages of 20 to 70
years. Patients’ profile (including demographic
information and provided treatment) was examined
in detail and clinical investigation through
endoscopy and other tests were done. Pakistan is a
middle-income country, the medical cost matters to
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the patients and their families hence direct cost of all
prescribed drugs (one week) were also estimated.
The effectiveness of various regimens of PUDs was
also evaluated.

RESULTS

Total 92 human subjects having PUD
complaints were recruited in the study but three of
them were excluded due to incomplete information.
The prevalence of PUDs was found to be greater in
H. pylori positive patients than non-H. pylori ones. It
was also seen that these complaints were more
common in males than females (Figure 1).
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Figure 1: Distribution of male and female patients.

The investigation findings revealed that patients
with the age of above 50 years were more prone to
the underlying complaint (Figure 2). Positive H.

pylori was more commonly associated with DU
(62%) than in GU (38%) (Figure 3).

¢

Figure 2: Prevalence of H. pylori in different age groups

m20-30
m31-40
41-50

W =50

Various treatment regimens were used for
management of PUDs. However; it was observed
that the prescribing practice for majority of H. pylori
positive patients was not according to the universal
standard recommendations. Cost of therapy was

considered to be one of the major factors that
influencing the practice. Cost of various prescribed
drugs (one week) was estimated and given in table 1.
The most common drug in all regimens was Proton
Pump Inhibitor (PPI) (Esomeprazole). The use of
bismuth citrate as quadruple therapy was not seen in
any case which could be effective as well.
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Figure 3: Incidence of GU and DU in study population.

Figure 4: Prescribing trends of PUD regimens.

DISCUSSION

H. pylori infection is considered to be a prime
cause of gastric and duodenal ulcers with its
attributes persuading the communal health concerns
of low socioeconomic countries'® 4. The incidences
of gastric and duodenal ulcers associated with H.
pylori infection augment with age and are more
common in males than females®. The eradication
patterns of H. pylori have been very well
demonstrated in various studies®®. The present study
was designed to assess the compliance of standard
treatment guidelines of PUD and to explore the
factors that obscure the success of the current
practice in Pakistan. Drug cost, antibiotic resistance
and accessibility of the drug(s) are the major factors
that complicate the treatment!®'7. These escalating
issues necessitate the suitable selection of H. pylori
PUD regimen for effective outcomes *3 14,
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Table 1: Cost of different PUD regimens.

Drug Drug Drug
cost cost cost
S.NO Regimen Drugs Dosage per per per
dose day treatment™
PKR ($) PKR ($) PKR ($)
Colloidal
1a Quadruple Bismuth 240mg Rs. 9/= Rs. 36/= Rs. 252/=
therapy subcitrate q.i.d (0.09 $) 0.34 %) (2.39 %)
(Cebe-S)
(Bismuth
PJl:’I Omeprazole 20mg Rs. 14/= Rs. 28/= Rs. 196/=
+ (Risek) b.id (0.13%) 0.27 %) (1.86 $)
2 antibiotics)
Metronidazole 400mg Rs. 2/= Rs. 8/= Rs. 56/=
(Flagyl) qg.i.d (0.02$) (0.08 $) (0.53 %)
Tetracyclines HCI 250mg Rs. 0.6/= Rs. 2.4/= Rs. 16.8/=
(Tetracycline) g.i.d (0.01 %) (0.02 $) (0.16 $)
Rs. 25.6/= Rs. 74.4/= Rs. 520.8/=
(0.24 %) (0.71 %) (4.94%)
Colloidal
1b Bismuth 240mg Rs. 9/= Rs. 36/= Rs. 252/=
subcitrate qg.i.d (0.09 $) (0.34 %) (2.39 %)
(Cebe-S)
Esomeprazole 20mg Rs. 11.5/= Rs. 23/= Rs. 161/=
(Esso) b.id (0.10%) (0.21%) (1.52 %)
. 400mg Rs. 2/= Rs. 8/= Rs. 56/=
Metronidazole (Flagy!) qid (0.02 %) (0.08'%) (053 %)
Tetraﬁg"”es 250mg Rs. 0.6/= Rs. 2.4/= Rs. 16.8/=
(Tetracycline) g.i.d (0.01 %) (0.02 %) (0.16 $)
Rs. 23.1/= Rs. 69.4/= Rs. 485.8/=
(0.22 %) (0.65 %) (4.60 %)
2 S%f"r’:gfgd omeprazole 20mg Rs. 14/= Rs. 28/= Rs. 196/=
therapy b.id (0.13%) 0.27 %) (1.86 $)
(P+PI Amoxicillin 500mg Rs. 7.5/= Rs. 15/= Rs. 105/=
2 antibiotics) (Amoxil) b.id (0.07 %) 0.14 %) (0.99 %)
Clarithromycin 500mg Rs. 65/= Rs. 130/= Rs. 910/=
(Klaricid) b.id (0.62 %) (1.23%) (8.64 %)
Rs. 86.5/= Rs. 173/= Rs. 1211/=
(0.82 %) (1.64 %) (1150 %)
20mg Rs. 11.5/= Rs. 23/= Rs. 161/=
2b Esomeprazole b.id (0.10%) (0.219) (1529)
s 500mg Rs. 7.5/= Rs. 15/= Rs. 105/=
Amoxicillin b.i.d (0.07 %) (0.149) (0.99 %)
. . 500mg Rs. 65/= Rs. 130/= _
Clarithromycin b.id (0.62$) (1.23$) Rs. 910/= (8.64 $)
Rs. 84/= Rs. 168/= _
©079%) (1593) Rs. 1176/= (11.15 $)
Triple 20mg Rs. 14/= Rs. 28/= _
3a therapy Omeprazole bid (013 9) 0.279) Rs. 196/= (1.86 $)
(PPI1 _ _
+ Metronidazole 48?39 (%5022/5) (%502/5) Rs. 28/=(0.27 $)
2 antibiotics) " ) )
. . 250mg Rs. 36/= Rs. 72/= _
Clarithromycin b.id (0.34 %) (0.68 %) Rs. 504/= (4.78 $)
Rs. 52/= Rs. 104/= _
0499) 0.99%) Rs. 728/= (6.90 $)
20mg Rs. 11.5/= Rs. 23/= _
3b Esomeprazole bid (0.108) (0.219) Rs. 161/= (1.52 $)
. 400mg Rs. 2/= Rs. 4/= _
Metronidazole b.id (0.02$) (0.04 $) Rs. 28/=(0.27 $)
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Clarithromycin ZS(irEg ?53::’165 ?56;25 Rs. 504/= (4.78 $)
R(Sd_jg'ggz Ee()s..g%gg Rs. 693/= (657 $)
PPI
4a antibiotic Omeprazole o ?5.'1?5 ?05.22785 Rs. 196/= (1.86 9)
(Clarithromycin)
Clarithromycin Sg(irgg ?56255 R(Slgg %/): Rs. 910/= (8.64 $)
?5_‘7294? R(sl'_ég%z Rs. 1106/= (10.48 $)
4b Esomeprazole 2b921d9 Rfoll%g)lz ?522135 Rs. 161/= (1.52 $)
Clarithromycin Sg(irgg ?56255 R(Slzlg %/): Rs. 910/= (8.64 $)
Momy | e | re107u=qoiss)
5a PPI Omeprazole 2b(?r1dg ?051%45 ?522785 Rs. 196/= (1.86 $)
5b Esomeprazole zbqrdg Rfollts?)/: ?522135 Rs. 161/= (1.52 $)

1 PKR =0.0094829 US Dollar, *one week treatment period

In the last 2 decades, a variety of combinations
including different antibiotics and anti-secretory
agents were investigated for different treatment
periods varying from 7-14 days. The current global
consensus suggested standard triple therapy to be
considered as the first choice for the annihilation of
H. pylori infection? 18,

In present study the current prescribing
regimens that have been observed for H. pylori
eradication were; triple therapy, a combination of
PPI (Omeprazole/Esomeprazole) with combination
of two Antibiotics (Amoxicillin/Metronidazole+
Clarithromycin), dual therapy, a combination of PPI
(Omeprazole/Esomeprazole) with Antibiotic
(Clarithromycin), single therapy, either Omeprazole
or Esomeprazole (alone). The most commonly
prescribed regimen in both H. pylori positive and H.
pylori negative was single agent (i.e. PPI). The
rationale of prescribing only PPIs was to make
treatment cost effective however, in contrast to other
regimens, PPIs were prescribed for prolong duration
and thus no-longer remained cost effective.
Additionally it was also not complies with
recommendations as a sole prescription for H. pylori
eradication regimen.

The study depicted no significant saving in cost
of regimen 2 (a and b) and regimen 4 (a and b) for
the period of 7-days treatment, but the effectiveness
of regimen 2 was considerably higher than regimen
4. Whilst, combination of dual therapy was often
found to administered for 10-14 days or more for
successful recovery and thus consumes more
expenditures. In contrast, triple therapy of both type
(regimen 2 and regimen 3) have significant cost

differences; as Regimen 3 (a and b) was cheaper than
regimen 2 (a and b). Regimen 3 including
metronidazole and clarithromycin are well known for
their resistance. But in practice, regimen 3 was found
to be in the same proportion as that of regimen 2.

In accordance with the previous studies in
Pakistan, the rate of failure of triple therapy was
about 32% despite of using it for 2 weeks treatment,
but still practice was not suffice to prescribe as an
alternative regimen that is use of Quadruple
therapy®. Quadruple regimen consists of colloidal
bismuth subcitrate, with two antibiotics (Tetracycline
and  Metronidazole), PPl  (Omeprazole or
Esomeprazole). In current study, it was evaluated
that the cost of quadruple therapy was least in
contrast to other regimens and could be effectively
incorporated in patients who failed to eradicate H.
pylori by triple therapy?®.

Misunderstanding for the cost and lesser
commercial accessibility of bismuth sub-citrate
might be the factors for limiting the prescribing
practice of quadruple therapy in local community. It
was also noticed that there were non-compliance of
patients for polypharmacy (regimen of four drugs).
Additionally ~ physicians  were  often  more
comfortable with conventional medicines because of
their good experience and to fulfill the patient’s
demand.

It is recommended that practitioners should need
to modify their prescribing practice according to the
current guidelines for the effective and better
management of H. pylori infections.
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CONCLUSION

It is concluded that the most effective PUD
regimen was the standard triple therapy comprising
of PPl + 2 antibiotics amongst other regimen.
Quadruple therapy is considered to be the most
successful therapy globally for H. pylori eradication,
is still not prescribe in local population of Karachi.
However incorporation of bismuth subcitrate is
suggested owing to its comparable efficacy and cost
effectiveness. Additionally, dual therapy was found
to be effective if given for 10-14days. H. pylori
suppression by PPI is not encouraging as it increases
the direct cost and also the management guidelines
of PUDs do not support the utilization of PPI as a
sole medication agent.

REFERENCES

1.  Sirinthornpunya S. Prevalence of Helicobacter pylori
infection in patients with peptic disease. J. Med. Assoc.
Thai., 2012; 95: 22-27.

2. You JHS, Lee KKC, Ho SS, Sung JY, Kunga NS, Yung M
and Yee GC. Economic analysis of four triple regimens for
the treatment of Helicobacter pylori-related peptic ulcer
disease in in-patient and out-patient settings in Hong Kong.
Aliment Pharmacol. Ther., 2001; 15: 1009-1015.

3. Ramakrishnan K and Robert CS. Peptic Ulcer Disease. Am.
Fam. Physic., 2007; 76:1005-1012.

4. Wang AY and Peura DA. The prevalence and incidence of
Helicobacter pylori-associated peptic ulcer disease and upper
gastrointestinal bleeding throughout the world. Gastrointest.
Endosc. Clin. N. Am., 2011: 613-635.

5. Barazandeh F, Yazdanbod A, Pourfarzi F, Sepanlou SG,
Mohammad H and Malekzadeh DR. Epidemiology of Peptic
Ulcer Disease: Endoscopic Results of a Systematic
Investigation in Iran. Middle East J. Dig. Dis., 2012; 4: 90-
96.

6.  Windsor HM, Morrow SD, Marshall BJ, Kuteyi EAA, Leber
JM and Bulsara MK. Prevalence of Helicobacter pylori in
Indigenous Western Australians: comparison between urban
and remote rural populations. Med. J. Aust., 2005; 182: 210-
213.

7. Javed M, Husain A, Mahmood N, Amin K and Muhammad
D. Prevalence of H. Pylori. Professional Med. J., 2010; 17:
431-439.

8. Jafri YJ, Jafri N, Islam M, Abid S, Hamid S, Ali Shah H
and Shaikh H. Prevalence of non-Helicobacter pylori

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

duodenal ulcer in Karachi, Pakistan. World J.
Gastroenterol., 2005; 21; 11: 3562-3565.

Nakajima S, Graham DY, Hattori T and Bamba T. Strategy
for treatment of Helicobacter pylori infection in adults. I.
Updated indications for test and eradication therapy
suggested in 2000. Curr. Pharm. Des., 2000; 1503-1514.
Habu Y, Mizuno S, Hirano S, Kiyota K, Inokuchi H, Kimoto
K, Nakajima M and Kawai K. Triple therapy with
omeprazole, amoxicillin and clarithromycin is effective
against Helicobacter pylori infection in gastric ulcer patients
as well as in duodenal ulcer patients. Results of a
randomized controlled trial in Japan. Digestion, 1998; 59:
321-325.

Sun WH, Ou XL, Cao DZ, Yu Q, Yu T, Hu JM, Zhu F, Sun
YL, Fu XL and Su H. Efficacy of omeprazole and
amoxicillin with either clarithromycin or metronidazole on
eradication of Helicobacter pylori in Chinese peptic ulcer
patients. World J. Gastroenterol. 2005; 28; 11: 2477-2481.
Wang AY and Peura DA. The prevalence and incidence of
Helicobacter pylori-associated peptic ulcer disease and upper
gastrointestinal bleeding throughout the world. Gastrointest.
Endosc. Clin. N. Am., 2011: 613-635.

Abbas Z, Yakoob J, Abid S, Jafri W, Islam M, Azam Z and
Hilal I. Furazolidone, Co-amoxiclav, Colloidal Bismuth
Subcitrate, and Esomeprazole for patients who failed to
eradicate Helicobacter pylori with triple therapy. Diges. Dis.
Sci., 2009; 54: 1953-1957.

Fock KM, Graham DY and Malfertheiner P. Helicobacter
pylori research: historical insights and future directions. Nat.
Rev. Gastroenterol. Hepatol., 2013; 10: 495-500.

Chao H, Tuo BG, Min WW , Gao Y, Qing QX and Zhao K.
Prevalence of Peptic Ulcer in Dyspeptic Patients and the
Influence of Age, Sex, and Helicobacter pylori Infection.
Dig. Dis. Sci., 2008; 53: 2650-2656.

Felga G, Silva FM, Barbuti RC, Rodriguez TN, Zaterka S
and Eisig JN. Clarithromycin-based triple therapy for
Helicobacter pylori treatment in peptic ulcer patients. J.
Infect. Dev. Ctries., 2010; 4: 712-716.

Wonga BCY, Changb FY, Abidc S, Abbasd Z, Line R,
rensburgf C , Cheng C, Schneiderh H, Simjeei E , Hamidj S,
seebarank A, Zhangl , Destefanol and Lama K. Triple
therapy with clarithromycin, omeprazole, and amoxicillin for
eradication of Helicobacter pylori in duodenal ulcer patients
in Asia and Africa. Aliment Pharmacol. Ther., 2000; 14:
1529-1535.

Yuan Y, Padol IT and Hunt RH. Peptic ulcer disease today.
Nature clin. Pract. Gastroenterol. Hepatol., 2006; 3: 80-89.
Grigorev PIA, lakovenko AV, lakovenko EP, Vasil'ev IV,
KomlevaluV, Oprishchenko IV and Aldiiarova MA.
Methods to optimize the management of Helicobacter pylori
infection. The comparative efficacy of the triple and
quadruple therapy used as a first line therapy. Eksp. Klin.
Gastroenterol., 2004; : 31-8: 148.


http://www.ncbi.nlm.nih.gov/pubmed?term=Sirinthornpunya%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22619883
http://www.ncbi.nlm.nih.gov/pubmed/22619883
http://www.ncbi.nlm.nih.gov/pubmed/22619883
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20AY%5BAuthor%5D&cauthor=true&cauthor_uid=21944414
http://www.ncbi.nlm.nih.gov/pubmed?term=Peura%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=21944414
http://www.ncbi.nlm.nih.gov/pubmed/21944414
http://www.ncbi.nlm.nih.gov/pubmed/21944414
http://www.ncbi.nlm.nih.gov/pubmed?term=Jafri%20W%5BAuthor%5D&cauthor=true&cauthor_uid=15962375
http://www.ncbi.nlm.nih.gov/pubmed?term=Jafri%20N%5BAuthor%5D&cauthor=true&cauthor_uid=15962375
http://www.ncbi.nlm.nih.gov/pubmed?term=Islam%20M%5BAuthor%5D&cauthor=true&cauthor_uid=15962375
http://www.ncbi.nlm.nih.gov/pubmed?term=Abid%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15962375
http://www.ncbi.nlm.nih.gov/pubmed?term=Hamid%20S%5BAuthor%5D&cauthor=true&cauthor_uid=15962375
http://www.ncbi.nlm.nih.gov/pubmed?term=AliShah%20H%5BAuthor%5D&cauthor=true&cauthor_uid=15962375
http://www.ncbi.nlm.nih.gov/pubmed?term=Shaikh%20H%5BAuthor%5D&cauthor=true&cauthor_uid=15962375
http://www.ncbi.nlm.nih.gov/pubmed/15962375
http://www.ncbi.nlm.nih.gov/pubmed/15962375
http://www.ncbi.nlm.nih.gov/pubmed?term=Nakajima%20S%5BAuthor%5D&cauthor=true&cauthor_uid=10974147
http://www.ncbi.nlm.nih.gov/pubmed?term=Graham%20DY%5BAuthor%5D&cauthor=true&cauthor_uid=10974147
http://www.ncbi.nlm.nih.gov/pubmed?term=Hattori%20T%5BAuthor%5D&cauthor=true&cauthor_uid=10974147
http://www.ncbi.nlm.nih.gov/pubmed?term=Bamba%20T%5BAuthor%5D&cauthor=true&cauthor_uid=10974147
http://www.ncbi.nlm.nih.gov/pubmed/10974147
http://www.ncbi.nlm.nih.gov/pubmed?term=Habu%20Y%5BAuthor%5D&cauthor=true&cauthor_uid=9693202
http://www.ncbi.nlm.nih.gov/pubmed?term=Mizuno%20S%5BAuthor%5D&cauthor=true&cauthor_uid=9693202
http://www.ncbi.nlm.nih.gov/pubmed?term=Hirano%20S%5BAuthor%5D&cauthor=true&cauthor_uid=9693202
http://www.ncbi.nlm.nih.gov/pubmed?term=Kiyota%20K%5BAuthor%5D&cauthor=true&cauthor_uid=9693202
http://www.ncbi.nlm.nih.gov/pubmed?term=Inokuchi%20H%5BAuthor%5D&cauthor=true&cauthor_uid=9693202
http://www.ncbi.nlm.nih.gov/pubmed?term=Kimoto%20K%5BAuthor%5D&cauthor=true&cauthor_uid=9693202
http://www.ncbi.nlm.nih.gov/pubmed?term=Kimoto%20K%5BAuthor%5D&cauthor=true&cauthor_uid=9693202
http://www.ncbi.nlm.nih.gov/pubmed?term=Nakajima%20M%5BAuthor%5D&cauthor=true&cauthor_uid=9693202
http://www.ncbi.nlm.nih.gov/pubmed?term=Kawai%20K%5BAuthor%5D&cauthor=true&cauthor_uid=9693202
http://www.ncbi.nlm.nih.gov/pubmed/9693202
http://www.ncbi.nlm.nih.gov/pubmed?term=Sun%20WH%5BAuthor%5D&cauthor=true&cauthor_uid=15832421
http://www.ncbi.nlm.nih.gov/pubmed?term=Ou%20XL%5BAuthor%5D&cauthor=true&cauthor_uid=15832421
http://www.ncbi.nlm.nih.gov/pubmed?term=Cao%20DZ%5BAuthor%5D&cauthor=true&cauthor_uid=15832421
http://www.ncbi.nlm.nih.gov/pubmed?term=Yu%20Q%5BAuthor%5D&cauthor=true&cauthor_uid=15832421
http://www.ncbi.nlm.nih.gov/pubmed?term=Yu%20T%5BAuthor%5D&cauthor=true&cauthor_uid=15832421
http://www.ncbi.nlm.nih.gov/pubmed?term=Hu%20JM%5BAuthor%5D&cauthor=true&cauthor_uid=15832421
http://www.ncbi.nlm.nih.gov/pubmed?term=Zhu%20F%5BAuthor%5D&cauthor=true&cauthor_uid=15832421
http://www.ncbi.nlm.nih.gov/pubmed?term=Sun%20YL%5BAuthor%5D&cauthor=true&cauthor_uid=15832421
http://www.ncbi.nlm.nih.gov/pubmed?term=Sun%20YL%5BAuthor%5D&cauthor=true&cauthor_uid=15832421
http://www.ncbi.nlm.nih.gov/pubmed?term=Fu%20XL%5BAuthor%5D&cauthor=true&cauthor_uid=15832421
http://www.ncbi.nlm.nih.gov/pubmed?term=Su%20H%5BAuthor%5D&cauthor=true&cauthor_uid=15832421
http://www.ncbi.nlm.nih.gov/pubmed/15832421
http://www.ncbi.nlm.nih.gov/pubmed?term=Wang%20AY%5BAuthor%5D&cauthor=true&cauthor_uid=21944414
http://www.ncbi.nlm.nih.gov/pubmed?term=Peura%20DA%5BAuthor%5D&cauthor=true&cauthor_uid=21944414
http://www.ncbi.nlm.nih.gov/pubmed/21944414
http://www.ncbi.nlm.nih.gov/pubmed/21944414
http://www.ncbi.nlm.nih.gov/pubmed?term=Fock%20KM%5BAuthor%5D&cauthor=true&cauthor_uid=23752823
http://www.ncbi.nlm.nih.gov/pubmed?term=Graham%20DY%5BAuthor%5D&cauthor=true&cauthor_uid=23752823
http://www.ncbi.nlm.nih.gov/pubmed?term=Malfertheiner%20P%5BAuthor%5D&cauthor=true&cauthor_uid=23752823
http://www.ncbi.nlm.nih.gov/pubmed/23752823
http://www.ncbi.nlm.nih.gov/pubmed/23752823
http://link.springer.com/search?facet-author=%22Hui-Chao+Wu%22
http://link.springer.com/search?facet-author=%22Bi-Guang+Tuo%22
http://link.springer.com/search?facet-author=%22Wei-Min+Wu%22
http://link.springer.com/search?facet-author=%22Yuan+Gao%22
http://link.springer.com/search?facet-author=%22Qing-Qing+Xu%22
http://link.springer.com/search?facet-author=%22Kui+Zhao%22
http://link.springer.com/journal/10620
http://www.ncbi.nlm.nih.gov/pubmed?term=Grigor'ev%20PIa%5BAuthor%5D&cauthor=true&cauthor_uid=15770858
http://www.ncbi.nlm.nih.gov/pubmed?term=Iakovenko%20AV%5BAuthor%5D&cauthor=true&cauthor_uid=15770858
http://www.ncbi.nlm.nih.gov/pubmed?term=Iakovenko%20EP%5BAuthor%5D&cauthor=true&cauthor_uid=15770858
http://www.ncbi.nlm.nih.gov/pubmed?term=Vasil'ev%20IV%5BAuthor%5D&cauthor=true&cauthor_uid=15770858
http://www.ncbi.nlm.nih.gov/pubmed?term=Komleva%20IuV%5BAuthor%5D&cauthor=true&cauthor_uid=15770858
http://www.ncbi.nlm.nih.gov/pubmed?term=Oprishchenko%20IV%5BAuthor%5D&cauthor=true&cauthor_uid=15770858
http://www.ncbi.nlm.nih.gov/pubmed?term=Aldiiarova%20MA%5BAuthor%5D&cauthor=true&cauthor_uid=15770858
http://www.ncbi.nlm.nih.gov/pubmed/15770858
http://www.ncbi.nlm.nih.gov/pubmed/15770858

