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Exploring Alternative Treatment Choices for Multidrug-Resistant Clinical Strains of
Helicobacter pylori in Mongolia
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Background: Since Helicobacter pylori was discovered, it has emerged as one of 16 antibiotic-
resistant pathogens that pose the most serious threat to human health, due to its resistance. In
this study, we determined the potency of furazolidone (FUR), rifabutin (RFB), ciprofloxacin
(CIP), and moxifloxacin (MOXI) against clinical multidrug-resistant H. pylori isolates from
Mongolia. Method: We determined the minimum inhibitory concentration (MIC) for FUR,
RFB, CIP, and MOXI by 2-fold agar dilution method in 361 isolates that had previously been
tested MIC for amoxicillin, clarithromycin, metronidazole, levofloxacin (LVF), and
minocycline. Later, we performed full-genome sequencing for 229 (63% of total) isolates and
analyzed. SPSS Statistics version 25.0 used for statistical significance. Results: The age of
participants was 44.3 + 13.4 (mean + SD) years, and 26.9% (94/361) were male. The MIC of

FUR and RFB were tested in all isolates and resistance was very low: 0% (no isolate) and 0.5%



(two isolates), respectively. Interestingly, all isolates were less than 0.5 pg/mL (100%) for FUR,
and less than 0.06 pg/mL (99.1%) for RFB. Furthermore, to save time and effort, 91(25%) H.
pylori strains were randomly selected based on previous antimicrobial resistance: one antibiotic,
two antibiotics, three antibiotics, five antibiotics, and sensitive to all antibiotics were 21, 20,
20, 10, and 20, respectively. We found that H. pylori strains exhibited a similar level of
resistance to all quinolone antibiotics (LVF, 44%; CIP, 43%; and MOXI, 42%) that was
consistent across sexes. Among these strains, 49 were sensitive, and 42 were resistant to
quinolones. H. pylori 26695 and 10 H. pylori sensitive strains to all nine antibiotics used as
reference and analyzed the full genome sequence of 229 (63%) strains, including 77 (85%) of
selected 91 strains. We found D530N and R701C from the rpoB gene in strain UB217 (MIC
4.0 ng/mL), while strain Ke9 (MIC 8.0 pg/mL) had hypothetical mutations in Table 1. In
addition, two strains (strains UB75 and Kh67) had V5381 mutations, that were reported to be
resistant to RFB; however, both strains were sensitive to RFB. Within 78 sequences, the gyr4
mutations N87K/I (»p <0.0001) and D9IN/Y/G (p < 0.0001) were significantly associated with
CIP, MOXI, and LVF resistance. There were also hypothetical mutations, V199I (p < 0.012)
and N660D (p < 0.005) in Table 1 that were significantly associated with resistance but also 8
resistant strains without significant mutations in gyr4. Conclusion: The potency of RFB, and
FUR against multidrug resistant clinical strains was satisfactory. Also, results suggest that if
patients do not respond to LVF including regimen, further treatment with same group
antibiotics such as CIP, and MOX might need to be carefully considered.
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