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VCM tapered regimen? D ~19

Dose Dosing period
VCM 125 mg four times a day 1 week—10 days
VCM 125 mg twice a day 1 week
VCM 125 mg daily 1 week
VCM 125 mg once every other day 1 week
VCM 125 mg every 3 days 1 week

|

VCM maintained regimen

Dose Dosing period

Until discharge or

VCM 125 1 k
mg every & wee until completion of TB treatment

Fig.1 VCM, tapered and then maintained, regimen
VCM: Vancomycin
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Fig.2 Occurrence of CDI in our tuberculosis units (n=35)

= Duration of CDI treatment
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Table 1 Clinical characteristics and clinical outcomes of patients with CDI during tuberculosis treatment (n=35)

Characteristic gﬁs}gn( é/i?R) Characteristic g/rlil(;lNan( C(%I) ?R)

Age (year) 83 (75—89) Complications

Sex: Female 21/35 (60.0) Dementia 16/35 (45.7)

Hospitalization course Diabetes mellitus 8/35 (22.9)
Hospital or nursing home 22/35 (62.9) Pneumonia 7/35 (20.0)
Patient’s home 13/35 (37.1) Respiratory failure 4/35 (11.4)

Antibiotics use before hospitalization 17/35 (48.6) Steroid use 3/35 (8.6)

Diagnosis Post gastrectomy 3/35 (8.6)

Pulmonary TB
Miliary TB
Tuberculous pleurisy
Blood examination
Alb (g/dl)
CRP (mg/dl)
WBC (/ul)
Lym (/ul)
Hb (g/dl)
HbAlc (%)
BMI (kg/m?)
Antibiotics use after hospitalization
Antibiotics dosing period (days)

29/35 (82.9)
335 (8.6)
335 (8.6)

29 (23-32)
6.24 (3.29-8.84)
6900 (5600-9300)
788.3 (521.2-1482.2)
1.6 (9.7-12.9)
58 (5.5-6.2)

19 (17.3-21.3)
19/35 (54.3)

7 (5-%)

Bedridden state
Tube feeding
Two or more
CDI onset from TB treatment (days)
First treatment regimen
MNZ
VCM
No medication
Recurrence of CDI
No recurrence
Once
Twice or more
Days of hospitalization (days)

13/35 (37.1)
12/35 (34.3)
18/35 (51.4)
18 (11.5-36.5)

30/35 (85.7)
435 (11.4)
135 (2.9)

15/35 (42.9)
12/35 (34.3)
8/35 (22.9)
95  (58-156)

Antacid use 18/35 (51.4) Prognosis

TB treatment Survival 25/35 (71.4)
HREZ 12/35 (34.3) Death 10/35 (28.6)
HRE 22/35 (62.9) Death associated with CDI 0/35 (0)
RE-+LVFX 135 (29

Incidence of CDI during TB treatment 35/285 (12.3%), 18.02 cases per 10,000 patient-days

CDI: Clostridium difficile infection, IQR: interquartile range, TB: tuberculosis, H: isoniazid, R: rifampicin,

E: ethambutol, Z: pyrazinamide, LVFX: levofloxacin, MNZ: metronidazole, VCM: vancomycin

Table 2 Comparison between CDI and Non-CDI patients
Characteristic CDI (n=35) Non-CDI (n=250) p value
Median (IQR) or n/N (%) Median (IQR) or n/N (%)

Age 83 (75—-89) 80 (68—186) 0.044*

Sex (female) 21/35 (60.0) 97/250 (38.8) 0.017%%*

Hospitalization course: Hospital or nursing home 22/35 (62.9) 116/250 (46.4) n.s.**

Antibiotics use before hospitalization 17/35 (48.6) 106/250 (42.4) n.s.**

Blood examination
Alb (g/dl) 29 (23-32) 3.2 (2.5-3.8) 0.017*
CRP (mg/dl) 6.24 (3.29-8.84) 3.56 (0.98-6.99) 0.011°*
WBC (/ul) 6900 (5600—9300) 6500 (5100—8500) n.s.*
Lym (/ul) 788.3 (521.2—-1482.2) 963.3  (657.0—1317.7) 0.001*
Hb (g/dl) 11.6 (9.7-12.9) 11.7 (10.4-13.1) n.s.*
HbAlc (%) 58 (5.5-6.2) 5.7 (5.4-6.2) n.s.*

BMI (kg/m?) 19 (17.3-21.3) 19.3 (17.6—21.6) n.s.*

Days of hospitalization (days) 95 (58—156) 48 (32-80) <0.001*

Complications
Dementia 16/35 (45.7) 68/250 (27.2) 0.025%%*
Diabetes mellitus 8/35 (22.9) 56/250 (22.4) n.s.**
Pneumonia 7/35 (20.0) 32/250 (12.8) n.s.#*
Respiratory failure 4/35 (11.4) 34/250 (13.6) n.s.**
Steroid use 3/35 (8.6) 23/250 (9.2) n.s. %
Post gastrectomy 3/35 (8.6) 9/250  (3.6) n.s.**
Bedridden state 13/35 (37.1) 54/250 (21.6) 0.043%%*
Tube feeding 12/35 (34.3) 44/250 (17.6) 0.020%%*

Antibiotics use after hospitalization 19/35 (54.3) 88/250 (35.2) 0.029%*

Antacid use 18/35 (51.4) 98/250 (39.2) n.s.#*

RFP use 35/35 (100.0) 244/250 (97.6) n.s. %

Death 10/35 (28.6) 33/250 (13.2) 0.019%%*

RFP: rifampicin

*Mann-Whitney U-test, ** X2 test, n.s.: not significant
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Table 3 20 patients of recurrent CDI with CDI treatment and outcomes
Case CDI treatment .VCM Erllgtgfjgtrilggt CDI recurrence Prognosis
maintenance caused by CDI after treatment

1 MNZ— MNZ— VCM — MNZ X O O Death

2 MNZ— VCM X X X Death

3 MNZ — MNZ X X X Survival
4 MNZ— VCM X O X Death

5 MNZ— VCM— VCM X O O Death

6 MNZ— MNZ— MNZ X O O Survival
7 MNZ— MNZ X X X Survival
8 MNZ— MNZ X X X Survival
9 MNZ— VCM#* — VCM* — VCM* — MNZ X O O Survival
10 MNZ— VCM — VCM* X X X Survival
11 MNZ— VCM* X X X Survival
12 MNZ— VCM* X X X Death

13 MNZ— VCM — VCM* X X X Survival
14 VCM— VCM*— VCM X O O Survival
15 MNZ— MNZ— VCM — VCM#¥ O X X Survival
16 MNZ— VCM — VCM** O X X Death

17 MNZ— VCM+MNZ iv > VCM?** O X X Survival
18 MNZ— VCM*— VCM — VCM** O X X Death

19 MNZ— VCM — VCM#** O X X Survival
20 MNZ— VCM — VCM — VCM** O X X Survival

Normal therapy vs. VCM tapered therapy I . - .

vs. VCM, tapered and then maintained, therapy

Case 1—8: normal therapy
Case 9—14: VCM tapered therapy
Case 15-20: VCM, tapered and then maintained, therapy

iv: intravenous injection, *VCM tapered therapy, **VCM, tapered and then maintained, therapy,

*+*kFigher’'s exact test, n.s.: not significant
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CLINICAL CHARACTERISTICS OF PATIENTS WITH CLOSTRIDIUM DIFFICILE
INFECTION DURING TUBERCULOSIS TREATMENT, AND A PROPOSAL
FOR USING TAPERED AND THEN MAINTAINED VANCOMYCIN
THERAPY FOR RECURRENT CLOSTRIDIUM DIFFICILE INFECTION

"Yasunori TOJO, 'Akira TADOKORO, *Shuji BANDOH, “Kyoko YOKOTA,
SMasahiro YAMAGUCHI, and *Hitoshi HOSOKAWA

Abstract [Background/Objectives] Clostridium difficile in-
fection (CDI) is steadily rising worldwide in incidence and
the severity of CDI has increased in recent years. CDI is
known to develop after antibiotic administration, but tuber-
culosis (TB) medication is not commonly associated with
its development. We herein describe the characteristics of
patients with CDI during TB treatment, and propose a
method for administering vancomycin (VCM) therapy, which
is tapered and then maintained, for recurrent CDI.

[Materials and Methods] We retrospectively evaluated
285 TB patients admitted to our hospital between January
2012 and December 2015. We analyzed the clinical char-
acteristics of patients with CDI during TB treatment, and we
conducted a comparison between CDI and non-CDI patients.
Furthermore, we evaluated the effectiveness of VCM therapy,
tapered and then maintained, for recurrent CDI. The regimen
for administering VCM therapy, tapered and then maintained,
was as follows: 125 mg four times a day for 1 week—10
days, 125 mg twice a day for 1 week, 125 mg daily for 1
week, 125 mg once every other day for 1 week, 125 mg every
3 days for 1 week, and finally 125 mg every 1 week until
discharge or the completion of TB treatment.

[Results] A total of 285 TB patients were included in this
study. CDI developed in 35 of these 285 TB patients (12.3%)
with a CDI incidence of 18.02 cases per 10,000 patient-days.
Many CDI patients had a previously identified risk profile
with factors such as advanced age, undernutrition, and
multiple comorbidities. Twenty of the 35 CDI patients had a
recurrence (57.1%), and there were also multiple recurrences.
CDI patients required long-term hospitalization and 10 of the
35 patients died (28.6%). Comparison between the 35 CDI

patients and 250 non-CDI patients revealed significant dif-
ferences in age, sex, albumin, lymphocytes, dementia, bed-
ridden state, tube feeding, antibiotics use after hospitaliza-
tion, length of hospitalization, and the death rate (p<0.05).
VCM therapy, tapered and then maintained, for recurrent
CDI did not interrupt the treatment of TB, nor was there
CDI recurrence after this maintenance therapy regimen.
[Conclusions] CDI tends to develop during TB treatment
in patients with poor general conditions and advanced age.
There is a high CDI recurrence rate in patients receiving TB
treatment and deaths are common. VCM therapy, tapered
and then maintained, for recurrent CDI suppresses CDI
recurrence and is effective and useful for continuation of

TB treatment.

Key words: Tuberculosis, Clostridium difficile infection,
VCM therapy tapered and maintained

"Department of Respiratory Medicine, *Department of Inter-
nal Medicine, National Hospital Organization Takamatsu
Medical Center; 3Associate Professor, Department of Med-
ical Education, Kagawa University Faculty of Medicine;
‘Department of Infectious Diseases, Kagawa Prefectural
Central Hospital; Department of Internal Medicine, Sho-
doshima Central Hospital

Correspondence to: Yasunori Tojo, Department of Respira-
tory Medicine, National Hospital Organization Takamatsu
Medical Center, 8 Otsu, Shinden-cho, Takamatsu-shi, Kagawa
761-0193 Japan. (E-mail: toujyoy@hosp.go.jp)




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.3
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 100
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 300
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
>
    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e5c4f5e55663e793a3001901a8fc775355b5090ae4ef653d190014ee553ca901a8fc756e072797f5153d15e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc87a25e55986f793a3001901a904e96fb5b5090f54ef650b390014ee553ca57287db2969b7db28def4e0a767c5e03300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200036002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>
>
    /HRV <>
    /HUN <>
    /ITA <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020d654ba740020d45cc2dc002c0020c804c7900020ba54c77c002c0020c778d130b137c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200036002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor weergave op een beeldscherm, e-mail en internet. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 6.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for on-screen display, e-mail, and the Internet.  Created PDF documents can be opened with Acrobat and Adobe Reader 6.0 and later.)
    /JPN <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToRGB
      /DestinationProfileName (sRGB IEC61966-2.1)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing false
      /UntaggedCMYKHandling /UseDocumentProfile
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


