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Background : Doxycycline has been the drug of choice for the treatment of scrub typhus. However,
scrub typhus with poor response to doxycycline was first reported in Thailand in 1996. To date,
it is not known whether doxycycline resistant scrub typhus is present in Korea. To investigate the
doxycycline resistance of scrub typhus in Korea, we performed an experiment to evaluate the
degree of growth inhibition of Orientia tsutsugamushi at the minimal inhibitory concentration
(MIC) of doxycycline.

Materials and Methods : 37 isolates of Orientia tsutsugamushi were collected from Korean patients
with scrub typhus during 10 year period (from 1997 to 2007). 34 isolates consisted of Boryong
serotype or related serotypes. These strains were stained with FS15, a monoclonal antibody against
the linear epitope on the protein located at the outer membrane of O. tsutsugamushi. Three isolates
were confirmed as serotype Gilliam, which was stained by anti-Gilliam antibody. The antibody-
stainable 35 isolates were incubated in media containing 0.1 and 0.2 yg/mL of doxycycline for 3
days. Then the growth indices of Orientia were measured by flow cytometry. If the growth index
was greater than 10%, the isolate was tentatively classified as an isolate resistant to doxycycline
and its MIC was measured.

Results : Demographic and treatment data were similar to the results of previous reports. Infec-
tion was mainly observed in Inchon and the Chungcheongnam province. No patient showed
delayed response to antibiotics. Of 35 hospitalized patients, 4 (11.4%) were managed at the inten-
sive care unit, and 1 (2.9%) died of nosocomial pneumonia. All the 2 patients whose isolates were
serotype Gilliam Yonchon/lkeda-like strain were managed at the intensive care unit.

Six of the 34 isolates from Korean patients exhibited growth indices greater than 10% at the MIC
of doxycycline: however, the MICs of these isolates did not exceed 0.2 yg/mL. One isolate of
serotype Gilliam showed an MIC of 0.0125 ug/mL, which seemed to be underestimated due to
weak fluorescence of the anti-Gilliam antibody.

Conclusions : Although the number of tested isolates is small, insensitivity of scrub typhus to doxy-
cycline is not a major reason for treatment failure in Korea. Serotype Gilliam, especially Yochon/
|keda-like strain, may be associated with severe form of scrub typhus. More studies concerning the
antibiotic susceptibility for serotype Gilliam are warranted.
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Table 1. Demographic and Treatment Data of 37 Patients with Culture-Confirmed Scrub Typhus

No. year ) Antibiotics & Duration of

of patient Sexfage Areas infected duration (day) hospitalization (day) Comment-

1-2007 M/16  Inchon Azithromycin 3 d 3d Primary pneumonitis

2-2007 F/82  Inchon Doxycycline 14 d 7d Shock; care at ICU

3-2007 M/71 ChungcheongNam-do Doxycycline 3 d 3d

4-2007 M/46  Inchon Doxycycline 5 d 3d

5-2007 M/62  ChungcheongBuk-do Doxycycline 3 d 3d

6-2007 M/44  ChungcheongNam-do Doxycycline 10 d 6 d Pneumonitis

7-2006 M/34  Inchon Doxycycline 6 d 4 d

8-2006 F/50  ChungcheongNam-do Doxycycline 11 d 6 d

9-2005 F/62 ChungcheongBuk—do Telithromycin 3 d 3d

10-2005 M/34  ChungcheongNam-do Telithromycin 3 d 3d

11-2005 F/26 GyungsanNam-do Telithromycin 3 d 3d

12-2004 F/65  Inchon Telithromycin 3 d 3d

13-2004 M/43  ChungcheongNam-do Telithromycin 4 d 4d

14-2004 M/72  ChungcheongNam-do Doxycycline — Alcoholism & SDH?; care at ICU;

azithromycin IV 13 d 26 d pneumonitis and encephalitis;

died of nosocomial pneumonia

15-2004 F/28 ChungcheongNam-do Telithromycin 3 d 3d

16-2004"  NA ChungcheongNam-do NA NA Encephalitis; care at ICU

17-2004 F/77  JeollaNam-do Telithromycin 3 d 3d

18-2003 M/69  ChungcheongNam-do Doxycycline 7 d 8 d Gastric cancer

19-2003 F/75 GyeongGi—do Doxycycline 4 d 5d

20-2003 F/71 Inchon Gatofloxacin 3 d 7d

21-2003 M/76  Inchon Clarithromycin IV 6 d 1d Gastric ulcer bleeding

22-2003 F/39 ChungcheongNam-do Doxycycline 7 d - Managed at out-patient clinic

23-2002 F/42 Inchon Doxycycline 4 d 5d

24-2002 F/76  Inchon Doxycycline 5 d 6 d

25-2002 M/71 ChungcheongBuk—do Doxycycline 8 d 9d

26-2002 F/62 ChungcheongNam-do Doxycycline 3 d 5d

27-2001 M/56  Inchon Doxycycline 4 d 5d

28-2001 F/60 Inchon Doxycycline 5 d 5d Epiglottitis; steroid

29-2001 F/80  Inchon Doxycycline 5 d 6 d

30-2001 F/72 GyeongsangNam-do Doxycycline 14 d 17 d Encephalitis; care at ICU;
serotype Gilliam?

31-2001 M/74  ChungcheongNam-do Doxycycline 7 d 12 d Pernicious anemia

32-2001 M/66  Inchon Doxycycline 7 d 6 d

33-1998 M/41 Inchon Doxycycline 3 d 6 d Serotype Gilliam

34-1998 F/48  ChungcheongNam-do Dirithromycin 3 d 4d

35-1998 M/Q0  Inchon Ciprofloxacin 3 d 4 d

36-1997 F/76 Inchon Doxycycline 10 d 16 d Pneumonitis; care at ICU
serotype Gilliam?

37-1997 F/56 Inchon Clarithromycin 3 d 6 d

"All except 3 isolates were FS15-reactive serotypes, i.e., serotype Boryong, Karp, Kato, Kuroki,

Treferred from the ChungNam University hospital; NA - not available
2 strains were O. tsutsugamushi serotype Gilliam Yonchon/Ikeda-like strain
ICU, intensive care unit; SDH, subdural hematoma

or Kawasaki.
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Table 2. Growth Indices (%) of 34 Clinical Isolates from HhE2 glloha & o= gtk 99 fAbEo] A HAd 3
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