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In an urban jail population, 3 months of isoniazid and rifa-
pentine (3HP) was associated with an 85% latent tuberculosis
infection treatment completion rate compared with 18% in a
standard 9-month isoniazid treatment group. Among the 91
patients who started 3HP therapy, there were 2 treatment dis-
continuations from adverse drug reactions.
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The estimated prevalence of active tuberculosis (TB) among in-
mates in correctional facilities is 4 to 17 times greater than the
general US population, and over 7% of inmates have latent TB
infection (LTBI) [1]. In 2012, there were more than 9900 active
TB cases reported in the United States, and 4% of cases occurred
among incarcerated persons [2]. Because many TB outbreaks
have been reported in correctional facilities [3, 4], treatment
of LTBI in correctional settings is a priority.

Implementing a 9-month isoniazid (9H) regimen for LTBI in
jails is challenging due to short durations of incarceration. His-
torically, 9H treatment completion rates in correctional settings
have been low, between 31% and 37% [5, 6]. In addition, patient
education and monetary incentives to increase postincarcera-
tion LTBI treatment completion have been ineffective [7].

A recent clinical trial implementing 3 months of isoniazid
and rifapentine (3HP) given as 12 once-weekly doses by directly
observed therapy (DOT) was found to be noninferior to 9H in
preventing progression of LTBI to active TB and resulted in
higher completion rates [8]. However, there was an increased
discontinuation rate from adverse drug reactions (ADRs) with
3HP [8]. Although this clinical trial was conducted among close
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contacts to individuals with active TB disease [8], the perfor-
mance of 3HP in an incarcerated population with high rates
of substance abuse, human immunodeficiency virus (HIV),
and hepatitis that could potentially increase medication intoler-
ance and ADR is unclear [1]. The goals of the current study
were to determine the safety, tolerability, and completion
rates of 3HP in an urban county jail population.

METHODS

Santa Clara jail has an average daily population of 4632 inmates
with an average length of stay of 110 days. Latent TB infection
treatment in the jail was 9H until implementation of 3HP in
June 2012. We prospectively observed 3HP patients and com-
pared LTBI treatment completion rates to a historic cohort
that received 9H. The primary endpoint was treatment comple-
tion. The secondary endpoint was permanent 3HP discontinu-
ation due to ADRs. Statistical analyses were conducted using
SAS, version 9.3 (SAS Institute Inc., Cary, NC). The study
was approved by Santa Clara Valley Medical Center Research
and Human Subjects Review Committee with waiver of in-
formed consent. The Centers for Disease Control and Preven-
tion (CDC) determined the project was not human subjects
research and did not require approval by an institutional review
board.

Patients included in both cohorts were those who were
asymptomatic with a tuberculin skin test (TST) of >10 mm
and normal chest radiographs. Exclusion criteria for both co-
horts included the following: TB disease, known treatment
drug allergy, liver function tests (LFTs) including aspartate or
alanine transaminase levels greater than 3 times the laboratory
normal range, pregnancy, or previously completed LTBI treat-
ment. Patients were clinically evaluated monthly. Upon discov-
ery of an ADR, medical providers assessed severity and
determined whether treatment could be continued. If patients
agreed and providers determined continuation safe, treatment
was continued. Treatment was discontinued if LFT's were great-
er than 5 times baseline. Because patients were unable to be ob-
served after they were released or transferred to other facilities,
only data of patients completing treatment at this facility were
analyzed.

Retrospective 9-Month Isoniazid Cohort

Patients who initiated 9H between January 1, 2010 and Decem-
ber 31, 2011 were included in this analysis. Patients were eligible
if the anticipated incarceration time was >3 months. Patients re-
ceived 900 mg of isoniazid (INH) and 50 mg of pyridoxine
twice weekly for 9 months by DOT. Liver function tests were
evaluated at baseline, 1 month after treatment initiation and
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as clinically indicated. Completion was defined as receiving 72
doses of INH within 12 months. The number of INH adminis-
tered doses and reasons for discontinuation were abstracted
from medication administration records.

Prospective 3-Month Isoniazid and Rifapentine Cohort

Patients with both positive TST and subsequent positive whole
blood interferon gamma-release assay who initiated 3HP be-
tween June 11, 2012 and March 18, 2014 were included in the
analysis. Patients were not eligible to start 3HP if they were
HIV positive and on antiretroviral medications consistent
with the CDC guidelines or had an expected incarceration of
<4 months [9].

Patients received 900 mg of rifapentine, 900 mg of INH, and
50 mg of pyridoxine weekly by DOT for 12 doses. Monthly
LFTs and complete blood counts were obtained. In addition
to previously described discontinuation parameters for
9H, treatment was discontinued for new leukopenia (white
blood cell <3.9 x 1000/mcL) or thrombocytopenia (platelets
<100 x 1000/mcL). Completion was defined as receiving 11
doses within 16 weeks. Data were abstracted from electronic
medical records.

RESULTS

Patients in the 2 cohorts differed in age, but not gender, race,
ethnicity, or body mass index (Table 1).

Retrospective 9-Month Isoniazid Cohort

Among 154 patients, 28 patients (18%) completed treatment
and 126 (82%) did not. Of those not completing treatment,
82% (n = 103) transferred out of jail, 13% (n = 16) had no iden-
tifiable reason, 5% (n =6) declined treatment after initiation,
and 1 discontinued medication due to hepatotoxicity and was
subsequently transferred out of the facility for further evalua-
tion. The median time on 9H for all patients was 3 months (in-
terquartile range, 1.5-6.0) and 2 months for noncompleters
(interquartile range, 1.0-4.0).

Prospective 3-Month Isoniazid and Rifapentine Cohort

Among 91 patients, 77 (85%) completed treatment and 14
(15%) did not complete treatment. Of those not completing
treatment, 11 (79%) were transferred out of jail, 2 (14%) discon-
tinued treatment because of rash, and 1 (7%) had an unrelated
illness and declined further treatment. Of 11 transferred pa-
tients, 5 were released to the community and 6 were transferred
to another correctional facility. The 3HP completion rate was
significantly higher compared with 9H (85% vs 18%, respective-
ly; % P<.001).

Of 91 3HP patients, 5 (6%) had hepatitis C and 1 (1%) had
hepatitis B. In addition, 33 (37%) reported consuming more
than 2 alcoholic beverages per day before incarceration,
55 (60%) reported a history of noninjection drug use, and
4 (4%) reported a history of injection drug use.

Table 1. Sociodemographic and Clinical Characteristics of 9H and 3HP
Patients in an Urban County Jail®

Characteristic 9H Cohort 3HP Cohort P
(N=154) n (%) (N=91) n (%) Value
Median age, years 32 (26-42) 39 (31-47.5) <.001
(IQR)
Sex
Male 151 (98.1) 87 (95.6) A3
Race/ethnicity .10
Hispanic ethnicity 107 (69.5) 63 (69.2)
Asian, non-Hispanic 21 (13.6) 17 (18.7)
White, non-Hispanic 13 (8.4) 4 (4.4)
Other, non-Hispanic 12 (7.8) 3(3.3)
Unknown 1(0.6) 4 (4.4)
Body mass index®
Median (IQR) 25.7 (23.8-29.0) 25.8 (23.5-29.0) .39
Medical risk factors N/A
and habits
Hepatitis B NC 1(1.1)
Hepatitis C NC 5 (5.5)
Diabetes NC 8(8.8)
HIV positive NC 0(0.0)
Current or past NC 39 (43.9)
smoker
History of NC 33 (36.3)
alcoholism®
History of NC 55 (60.4)
noninjection drug
use
History of injection NC 4 (4.4)
drug use
Any adverse event N/A
Hepatotoxicity NC® 1(1.1)
Dizziness NC 4 (4.4)
Fever or chills NC 5 (56.5)
Rash/hives NC 4(4.4)
Abdominal pain NC 1(1.1)
Numbness or NC 2(2.2)
tingling
Nausea NC 3(3.3)

Abbreviations: BMI, body mass index; IQR, interquartile range; NA, not applicable; NC, data
not collected; 3HP, 3 months of isoniazid and rifapentine; 9H, 9-month isoniazid.

@ Significance was by Pearson x2 test for sex, Fisher's exact test for race/ethnicity, and
Mann-Whitney U test for age and BMI.

° The BMI is the weight in kilograms divided by the square of the height in meters.

© Patient reported consuming more than 2 alcoholic beverages per day before incarceration.
9 Liver function tests included aspartate transaminase or alanine transaminase levels >3
times normal range.

¢ Data were not collected on adverse drug reactions for 9H cohort, but 1 patient did not
complete treatment due to hepatotoxicity.

Common ADRs included fever or chills (n =5, 5.5%) and
dizziness and rash (n =4 each, 4.4%; Table 1). All episodes
were mild and transient and required no medical interven-
tion or change in treatment. Nausea (n = 3, 3.3%), numbness
and tingling (n =2, 2.2%), and abdominal pain (n=1, 1.1%)
were infrequently reported. Post hoc analysis of LFTs showed
that 1 patient had LFTs greater than 3 times baseline; how-
ever, the LFTs returned to baseline and treatment was
completed.
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DISCUSSION

Latent TB infection completion rates increased after 3HP imple-
mentation compared with 9H. In addition, our 3HP completion
rate (85%) was higher than rates in another 9H jail population
(32%) and similar to the community 3HP clinical trial (82%)
[7, 8]. Frequency and severity of ADRs were low in our 3HP co-
hort. Although we had a small sample size, our study did not rep-
licate ADR rates reported in the community 3H trial [8].

Previous studies reported lower rates of hepatotoxicity with
3HP compared with 9H and rifampin/pyrazinamide (8, 10];
we found similarly low rates of hepatotoxicity in an incarcerated
population. Post hoc analysis showed no significant difference
between baseline and treatment LFTs in the 3HP cohort, sug-
gesting a very limited effect of 3HP on LFTs. Our experience
suggests that this regimen may be used in populations with a
similar history of substance abuse.

In cost studies, 3HP is more expensive than 9H primarily due
to the cost of DOT and rifapentine [11]. Two correctional set-
ting factors may increase 3HP cost-effectiveness. First, patients
in correctional settings already receive medications via DOT;
therefore, no additional visit or staffing costs are incurred. Sec-
ond, progression to active TB among incarcerated patients may
result in higher societal costs compared with cases occurring in
the community due to increased potential for outbreaks and
large contact investigations in a congregate setting. The 3HP
cost-effectiveness analyses in correctional settings are needed
to determine whether preventing progression to active TB in
high-risk groups may offset the additional cost of 3HP.

Our study had several limitations. The retrospective 9H design
potentially impacted data collection quality for this cohort. Be-
cause we used medical administration records and not medical
charts for the 9H cohort, we may have underestimated 9H treat-
ment completion rates. Patients who transferred before treatment
was completed were considered to be noncompleters, although
they may have completed treatment elsewhere, which may have
disproportionately underestimated the treatment completion of
the 9H cohort because the treatment duration is shorter for 3HP
therapy. Moreover, the side-effect profile among the 3HP cohort
who transferred before treatment completion was also incomplete.
The inclusion criteria between 9H and 3HP were different, which
may have influenced characteristics and completion rate differenc-
es. Although the 3HP cohort was older, we were not able to eval-
uate age effect on completion rate given the limited data collected
on the historical 9H cohort. In addition, we were unable to com-
pare differences in ADRs between groups because we did not have
medical charts for the 9H cohort. We were also unable to identify
factors associated with the higher 3HP treatment completion rate;
however, a shorter treatment duration and once-weekly versus
twice-weekly dosing may have been contributing factors.

CONCLUSIONS

In summary, LTBI treatment completion increased with imple-
mentation of the 3HP regimen in this urban county jail. Ad-
verse drug reactions with 3HP were mild with low rates of
treatment discontinuation. Despite high rates of substance
abuse and hepatitis, only 1 case of transient hepatotoxicity
was reported in the 3H group. Because correctional settings
are important LTBI reservoirs for community TB cases, 3HP
may be an effective strategy in decreasing correctional and
possibly subsequent community TB cases [12].

Acknowledgments

We thank Patricia Dadone, Julie Higashi, Tammy Lin, Santa Clara Coun-
ty Public Health Laboratory, Santa Clara Valley Medical Center, and the
Centers for Disease Control and Prevention isoniazid-rifapentine post-
implementation workgroup for efforts in implementing this study.

Disclaimers. The opinions expressed by authors contributing to this
journal do not necessarily reflect the opinions of the Centers for Disease
Control and Prevention or the institutions with which the authors are
affiliated.

Financial support. This project was supported in part by the appoint-
ment of M.G. to the Applied Epidemiology Fellowship Program adminis-
tered by the Council of State and Territorial Epidemiologists and by
funding from CDC (cooperative agreement no. 1U38HM000414).

Potential conflicts of interest. ~All authors: No reported conflicts. All
authors have submitted the ICMJE Form for Disclosure of Potential Con-
flicts of Interest.

References

1. National Correctional Healthcare Association. Prevalence of communicable
disease, chronic disease and mental illness among the inmate population.
In: The Health Status of Soon-to-Be-Released Inmates: A Report to Congress.
Vol 1. 2002; 5-20.

2. Centers for Disease Control and Prevention (CDC). Trends in tuberculosis—
United States, 2012. MMWR Morb Mortal Wkly Rep 2013; 62:201-5.

3. Centers for Disease Control and Prevention (CDC). Notes from the field: outbreak
of tuberculosis associated with a newly identified Mycobacterium tuberculosis
genotype-New York City, 2010-2013. MMWR Morb Mortal Wkly Rep 2013;
62:904.

4. Bergmire-Sweat D, Barnett BJ, Harris SL, et al. Tuberculosis outbreak in a Texas
prison, 1994. Epidemiol Infect 1996; 117:485-92.

5. Centers for Disease Control and Prevention (CDC). Prevention and control of
tuberculosis in correctional facilities: recommendations from CDC. MMWR
Morb Mortal Wkly Rep 1996;45.

6. Al-Darraji HA, Kamarulzaman A, Altice FL. Isoniazid preventive therapy in
correctional facilities: a systematic review. Int J Tuberc Lung Dis 2012; 16:
871-9.

7. White MC, Tulsky JP, Menendez E, et al. Incidence of TB in inmates with latent
TB infection: 5-year follow-up. Am J Prev Med 2005; 29:295-301.

8. Sterling TR, Villarino ME, Borisov AS, et al. Three months of rifapentine and iso-
niazid for latent tuberculosis infection. N Engl ] Med 2011; 365:2155-66.

9. Centers for Disease Control and Prevention (CDC). Prevention and control of Tu-
berculosis in Correctional and Detention Facilities: Recommendations from CDC.
MMWR July 7, 2006/55(RR-09); 1-44. Available at: http://www.cdc.gov/mmwr/
PDF/rr/rr5509.pdf. Accessed 6 January 2016.

10. Schechter M, Zajdenverg R, Falco G, et al. Weekly rifapentine/isoniazid or daily
rifampin/pyrazinamide for latent tuberculosis in household contacts. Am J Respir
Crit Care Med 2006; 173:922-6.

11. Shepardson D, Marks SM, Chesson H, et al. Cost-effectiveness of a 12-dose regi-
men for treating latent tuberculosis infection in the United States. Int ] Tuberc
Lung Dis 2013; 17:1531-7.

12. MacNeil JR, McRill C, Steinhauser G, et al. Jails a neglected opportunity for
tuberculosis prevention. Am J Prev Med 2005; 28:225-8.

BRIEF REPORT e OFID e 3


http://www.cdc.gov/mmwr/PDF/rr/rr5509.pdf
http://www.cdc.gov/mmwr/PDF/rr/rr5509.pdf


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /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 <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


