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ABSTRACT

Objectives: The main aim of the study is to compare the acceptance, adherence, tolerance and safety of short course
therapies in comparison to a standard 9 month treatment for latent tuberculosis infection (LTBI) in directly observed therapy
(DOT) and contrast this with previous results from a standard therapy in patient self-administered treatment.

Materials and methods: Retrospective longitudinal study carried out at a medium sized prison. Period of inclusion
covers 10 years, from January 2000 to December 2009. The Centers for Disease Control and Prevention (CDC) inclusion
and exclusion criteria were used, as well as the ones included in the Program for Tuberculosis Prevention and Control in
the Prison Environment. 4 LTBI therapies according to the preference of the patient and possible interactions with other
treatments were utilised. Therapy I consisted of isoniazid (H) in doses of 300 mg/day for 9 months (9H), therapy II with
rifampicin for 2 months, twice a week, (2R,Z;) therapy III with rifampicin and isoniazid for 3 months (3RH) and therapy IV
with rifampicin for four months (4R). Treatment was administered under strict DOT conditions by nursing staff.

Results: 902 patients were included, of which 810 accepted the treatment (89.90%), distributed as follows: 400 in the 9H
therapy, and 410 with short course therapies (316 in the 2R,Z, 82 in the 3RH therapy and 12 in the 4R therapy). 92 patients
(10.20%) did not accept LTBI therapy, 271 patients (67.75%) concluded the LTBI treatment with 9H, and 314 (76.60%)
with short courses. 232 patients (73.42%) concluded the 2R,Z,, 85.40% with the 3RH 70 therapy and 12 (100%) with the
4R treatment.

129 patients (32.25%) did not complete the LTBI 9H therapy (63 due to voluntary withdrawal, 35 due to adverse reac-
tions, 26 for release or transfer, 2 for unknown reasons, 1 due to tuberculosis in a HIV- patient and 1 due to suicide). 96
patients (23.41%) did not conclude the short course therapies (36 due to voluntary withdrawal, 54 due to adverse reactions, 1
due to release or transfer, 3 for unknown reasons, 1 due to a psychotic episode, and 1 due to hepatitis of unknown aetiology).

Significant differences could be discerned in the LTBI therapy conclusion rates when comparing the standard 9H and
short course therapies. A greater, statistically significant, probability is observed with the short course therapies: p: 0.006;
Odds Ration: 1.56 (LC95%: 1.14-2.12).

This difference is a result of the 9H therapy presenting a greater number of voluntary withdrawals for no apparent rea-
son (p: 0.002; OR: 2.03 [1.30-3.15]) and a greater number of withdrawals as a result of transfers to another prison or release
(p<0.0001; OR 30.22 [4.07-224.29]), with no significant differences being found in withdrawals for adverse reactions between
the 9H therapy and the short course treatments as a whole.

The 2R2Z, therapy shows a higher probability of withdrawals for adverse reactions (p: 0.006; OR: 1.87 [(1.21-2.88]) than
the other therapies.

Conclusion: Greater acceptance of initiating therapy was observed in all the DOT therapies. The 3RH, 2R,Z; and 4R
short course therapies favoured better adherence, with significantly lower ratios of withdrawal than the 9H therapy for the
treatment of latent tuberculosis infection. Tolerance and safety of the short course therapies was very similar to the standard
9H treatment, with a significantly higher percentage of adverse reactions in the 2R,Z; therapy in comparison to others.

Our data backs up the safety and adherence of a short course 3RH therapy in DOT for treating latent tuberculosis in-
fection and its preferential use in the prison environment in comparison to isoniazid due to the greater number of patients
concluding treatment.

(1): 2010 5% Prison Health Research Award-Winning Article.
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The administration of LBTT therapy in DOT achieves a high percentage of acceptance and conclusion of treatments in
prison, significantly improving on the previous results in a cross-sectional study of the prison environment and others ob-

tained at our centre in self-administered treatment.
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INTRODUCTION

Tuberculosis is a preventable and curable disease.
The Program for Tuberculosis Prevention and Con-
trol in the Prison Environment of the Spanish Prison
Department ! has achieved to give priority to early
detection of TB cases, decrease its numbers and reach
high recovery rates, and so the following strategy
must be directed at the treatment of latent tuberculo-
sis infection. A person infected by tuberculosis is the
one who hosts a latent infection by Mycobacterium
tuberculosis. A special feature of Tuberculosis (TB) is
that before its development, there can be a variable
period of latent infection (which can last for several
weeks or as long as a lifetime), during which bacilli do
not reproduce, the person is not ill and does not trans-
mit the disease. The treatment of latent tuberculosis
infection (LTBI) is fundamentally aimed at prevent-
ing the development of TB disease in someone who is
already infected.

Spain and its prisons present one of Europe’s
highest HIV infection rates and is the country most
affected by AIDS. Different studies have determined
the annual incidence of TB in patients coinfected by
HIV and M. tuberculosis and lacking treatment of
latent tuberculosis infection, and results ranged be-
tween 3% and 16% % 3. In the same way, other risk
factors such as contacts of TB patients, convertors,
diabetes, malnutrition, alcoholism, the prevalence of
injecting drug users, etc. favor the development of tu-
berculosis disease, especially in a risky environment
such as the prison.

The effectiveness of the treatment for LTBI is de-
termined by several factors among which pharmaco-
logical effectiveness of the regimen chosen, the proba-
bility of suffering TB within the involved community,
and adherence ® are highlighted. Depending on these
three factors, the effectiveness varies extraordinarily,
so that in some cases treatment is justified and in oth-
ers it is not. Therefore, if the risk of suffering tuber-
culosis within the infected patients is low (5%) and

Text accepted: February 2011

the adherence to LTBI treatment is also low (30%),
even if the effectiveness of the pharmacological regi-
men is high (80%), operational effectiveness will be
low on the whole and in order to prevent one case of
TB, LTBI treatment will have to be administered to
100 infected patients. This would be the case of com-
munities with a low risk for developing TB. On the
other hand, in infected groups with a high risk for
developing TB (30%), if we manage a slightly higher
adherence (50%) and we use the same effectiveness in
the pharmacological regimen (80%), operational ef-
fectiveness is boosted and it will only be necessary to
administer LTBI treatment to a few patients (about
8) in order to prevent one case of TB among them.
Finally, if we take a population with the same risk for
developing TB (30%) with the same pharmacologi-
cal effectiveness (80%) and we increase the adherence
(80%), it would only be necessary to treat very few
patients (5) to avoid one case of Tuberculosis.

In summary, the treatment for LTBI depends on
three factors, of which the first —the pharmacological
regimen- stays regular and the second —the risk of de-
veloping TB- can be estimated among the differently
risky communities, so that at least intervention on the
high risk groups should be carried out. Nevertheless,
adherence to treatment is the feature subject to more
intervention to improve the operational effectiveness
of LTBI treatment.

Even though the extraordinary importance of the
adherence to LTBI treatment has been proved, very
few DOT ¢ experiences have been reported, because
traditionally, it has been done in a self-administered
way both within the prison environment and outside.
Consequently, this has entailed low adherence to nor-
mally used regimens due to the poor perception of the
disease by the infected patients, the long duration of
the treatment and the profile of inmates in the prison
environment.

The social profile of Spanish inmate in 2000 was
a young person, with a history of drug consumption
in over half of the cases, frequent infectious diseases,
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psychiatric disorders, social uprootedness, and nu-
merous refusals to treatments with poor adherence to
them. Throughout recent years, this profile is chang-
ing, and so a fewer incidence of injecting drug users is
being observed. Moreover, within this environment,
discontinuation of treatment is not uncommon due to
conduction of transfers between facilities and due to
release, something which frequently entails treatment
withdrawal before its completion due to poor coordi-
nation with the community’s health services.

According to the conclusions achieved by the
Cross-Sectional Study on Prison Health 7 carried out
by the General Deputy Direction of Prison Health
in 1998, LTBI treatment is initiated by 54.7% of the
inmates under indication, and 48.6% of them con-
clude it. Our prison reported information on LTBI
treatment between 1990 and 1998 reaching accep-
tance rates to initiate LTBI therapy of 73% (23%
refused to do so) and conclusion of the treatment of
40% of those who firstly commenced. The treatment
was carried out with isoniazid for 6 months (6H) in
a weekly self-administered regimen. This data is ac-
cordance with other studies ® % 1° which included
high percentages of IDUs and were carried out out-
side the prison environment, with high withdrawal
rates.

The major problem to complete LTBI therapy has
been the limited alternatives to the long-term 6-9-12
month regimen with isoniazid (H). Another study !,
concluded that in comparison to the isoniazid 6-9-12
month regimen, a combined regimen with rifampicin
and pyrazinamide was as effective as the first one,
with similar toxicity and mortality rates, but the de-
scription of severe cases of hepatitis in patients not
infected by HIV who received 2RZ and a higher inci-
dence of hepatotoxicity within the group of patients
who received 2RZ compared to those who received
6H 2, entailed the recommendation of not using 2RZ
in patients who were not infected by HIV and doubts
concerning its recommendation for HIV infected pa-
tients. Different studies ' * have proven that other
short course therapies can be used with similar ef-
fectiveness and safety degree as those observed in the
standard therapy. These short course therapies con-
sist of the administration of Rifampicin and isonia-
zid during three months (3RH) or Rifampicin during
four months (4R).

Short course regimens have the advantage of their
briefness, so that they are almost always chosen by
patients. The disadvantages are, in some cases, the
high number of pills taken at a time, the interactions
of Rifampicin with ART and methadone and the fact
that poor adherence can lead to failure of the preven-
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tive activity so that it is considered that short course
therapy must be administered within the prison envi-
ronment in DOT.

By using short course therapies with a simi-
lar effect as far as the prevention of tuberculosis is
concerned, an increase of adherence is expected and
therefore, of the effectiveness of the treatment for
LTBI itself. This study pretends to analyze the de-
gree of acceptance of these therapies, their tolerance,
safety, effectiveness in comparison to the 9H regimen
and whether the results previous to the completion
of LTBI treatment in the prison environment can be
improved by means of DOT.

MATERIALS AND METHODS

This study was designed as a retrospective lon-
gitudinal, observational, descriptive and analytical
study in an imprisonment facility with an average
population of 516 inmates. A total period of 10 years
was analyzed, between January 1502000 and December
2009. The Access data base of the prison was studied
as well as medical reports of all inmates imprisoned
during those 10 years. 902 patients with an indication
for LTBI treatment or primary chemoprophylaxis
were included. A tuberculin test was carries out with
Mantoux technique, with 0.1 ml of tuberculin (2 U of
PPD RT-23). The following were considered as posi-
tivity criteria for the Mantoux test:

—  PPD values 25 mm, regardless of the vaccina-
tion status.

The following were considered conversion cri-
teria:

— An increase of PPD of >5 mm for contacts
of an infectious case and for all those inmates
with a risk factor for developing TB.

The Booster Effect was researched for all
those patients with an initially negative reac-
tion to PPD.

Regimens were offered according to priority
criteria, establishing the following categories:

- High priority: Contacts of a smear-positive
case with high risk for transmission and
HIV+ patients.

- Average priority: People with risk factors for
TB, recent convertors, patients with fibrotic
lesions and contacts with previous PPD+ and
no risk factors.

- Low priority: People with none of the afore-
mentioned factors, under 35 years and with
no risk factors for hepatic toxicity.
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Exclusion factors were the following:

— Having undergone TB treatment previously.

- Having completed previous LTBI treatment,
except for HIV+ patients, children or if in-
tense exposure had taken place.

- The presence of signs or symptoms suggest-
ing TB.

— A history of hypersensitivity to the drugs
used.

— Transaminases concentrations 5 times higher
than normal values.

INTERVENTIONS

The administration of drugs was carried out in
agreement with the patient, after ensuring a correct
understanding of the information concerning poten-
tial risks and benefits, as well as the clinical manifes-
tations which should be known and immediately re-
ported to health care staff, being able to choose one of
the following regimens:

- 9H: Isoniazid (H): 5mg/kg/d up to 300 mg/d
during 9 months (270 doses), completing the
number of doses in a maximum of 12 months.

—  2R,Z;: 2 months with a total of 16 doses, 2
days per week of Rifampicin (R) 10 mg/kg/d
up to a maximum of 600 mg and Pyrazin-
amide (Z) 40 mg/kg/d, up o a maximum of
2.5 g. All the 16 doses were completed in a
maximum period of 3 months. In was contra-
indicated and not administered from 2004.

- 3HR: 3 months of Isoniazid (H) 5mg/kg/d,
maximum 300 mg/d, and Rifampicin 10 mg/
kg/d, up to 600 mg, completing all of the dos-
es in a maximum period of 4 months.

- 4R: the regimen includes Rifampicin 10 mg/
kg/d, maximum 600 mg, during 4 months, be-
ing able to complete all of the 120 doses in 6
months.

In all cases, administration was oral.

Between 2000 and 2004, patients were able to
choose between the 9H therapy (Isoniazid) and the
2R,Z; one (Rifampicin and Pyrazinamide) in 16 dos-
es. The 2R,Z; regimen was generally discarded in the
case of HIV+ patients under ART and/or methadone
therapy, especially due to potential interactions en-
tailing the patients’ discomfort and therefore leading
to poorer adherence. This could affect not only the
patients themselves but also future patients which
could have heard about these secondary effects by

means of other patients and this could mean the
failure of short therapies within the penitentiary en-
vironment. Since 2003 and due to the CDC recom-
mendations, the 2R,Z, therapy was considered con-
traindicated and consequently only the 9H therapy
was offered. Since 2008 the 3HR and 4R therapies
were also offered.

Before initiating LTBI treatment, an individual-
ized clinical assessment was carried out in order to
rule out the existence of TB by means of clinical and
epidemiological history, chest X-rays, blood tests,
complete blood count and biochemical analysis, as
well as urine test strip to rule out urinary tract TB
and in HIV+ patients, sputum specimens analysis,
CD4 count and viral load. Eventually, follow-up was
carried out in order to exclude active disease, assess
adverse reactions, promote the adherence and con-
trols were set up in weeks 2, 4, 8, and 12 in short
course therapies and every month in the long ones.

LTBI treatment is withdrawn whenever clini-
cal manifestations suggesting acute hepatitis or a
significant increase in transaminases takes place (>5
times the normal values). Minor and asymptomatic
elevations do not entail the withdrawal of therapy.
LTBI treatment is also withdrawn if other diseases
recommending its discontinuation, are diagnosed,
TB disease is developed or due to passing, as well
as to adverse reactions attributable to the drugs in
study. Amongst these, the following were consid-
ered: nausea and persisting vomiting for more than
3 days, skin rash, opiate withdrawal syndrome in
those patients under R and methadone maintenance,
hyperuricemia, acute hepatopathy, renal failure, op-
tic neuritis, peripheral neuropathy, thrombocytope-
nia, psychiatric disorders (anxiety, depression, etc.)
and others.

The adherence to LTBI therapy was assessed by
nursing staff, which carried out strict directly ob-
served therapy in all cases. An appropriate compli-
ance was defined as the administration of 100% of the
dosage. Nursing staff observed the administration of
therapy and ensured drug intake, carried out definite
reports, provided health education and healthcare
support for the patient, carried out the previously
established controls, and reported to physicians on
any problems detected. In the case of patients under
the Methadone Maintenance Program, methadone
intake is used for administering LTBI therapy too.
For R regimens, the methadone dose was readjusted.

In order to improve previously achieved re-
sults, an ambitious health education campaign was
launched, aimed at all inmates and officers, by means
of the provision of documentation, the preparation
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of materials with basic rules (such as pens, diaries, of cells for non-smokers, conferences on the HIV
notebooks, folders, calendars, leaflets, etc.), the pub- infection and TB, training lectures on TB aimed at
lication of different articles in the prison’s Journal, inmates and staff, training for healthcare staff on TB
videos about the adherence of LTBI therapy, health- and coordination tasks with outside prison health-
care workshops, training of health agents, smoking care services. Since 2005, health agents provide lec-
assessment and education studies, the assignment tures on TB to all new inmates.
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Figure 1. Development of the study.
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ASSESSMENT AND FOLLOW-UP VARIABLES

The main assessment variables considered in the
study were the adherence to each of the regimens, the
cause of treatment withdrawal (voluntary withdrawal
and adverse effects) and secondarily, the development
of tuberculosis. Confirmed tuberculosis was defined
as the isolation of M. tuberculosis in any of the sam-
ples. Once the therapy was completed, appropriate
follow-up was not possible due to an average impris-
onment time of less than 19 months.

SAMPLE SIZE AND STATISTICAL
ANNALYSIS

The study included 902 patients, of whom 810 ac-
cepted the treatment: 400 in the 9H therapy and 410
in the short course therapies: 316 in the 2R,Z; thera-
pY; 82 in the 3HR therapy and 12 in the 4R therapy.

The analysis of qualitative variables was carried
out by means of the chi-square test (%2). The analysis
of continuous variables was carried out by means of
Student’s t-test.

The incidence rate of tuberculosis /100 people/
year was calculated by dividing the number of cases by
the addition of the follow-up periods of each patient.

RESULTS

In the aforementioned period, 902 patients with
inclusion criteria for LTBI treatment were studied,
810 of them accepted the treatment (89.80%), of
which 697 were HIV- and 123 HIV+. For 40 patients
(28 HIV+ and 12 HIV-) treatment was indicated as
primary chemoprophylaxis (PPD-) due to contact
with an index case; 29 accepted the treatment.

General Characteristics (see Table I)

Table I depicts basal differences among patients
within the different treatment regimens. Statistically
significant differences are observed as far as: 1) posi-
tive serology to HIV; 2) positive serology to HBV and
HCV; 3) number of drug users, both injecting and
non-injecting drugs; 4) number of convertors. Some
of these differences are due to the fact that HIV+
patients and patients under MMP are systematically

BASAL CHARACTERISTICS or1 538&
AND RISK FACTORS OF .
PATIENTS INTTITIATING LTBI 400 THERAPIES P OR CI95%
AEATMENT PATIENTS 410 PA-

TIENTS
AGE 39,2 39,5 n.s.
INDEX CASE
CONTACTS WITH PPD- 19 10 0,090
CONVERTORS 170 137 0,009 1,47 1,11-1,96
POSITIVE HIV SEROLOGY 114 9 <0,0001 1776  8,86-35,60
POSITIVE HBV AND/OR
oV SEROLOGY 203 143 <0,0001 1,92 1,45-2,55
INJECTING DRUG USERS 101 50 <0,0001 2,43 1,68-3,53
NON-INJECTING DRUG
DSERS 172 137 0,006 1,50 1,13-2,00
EXCESSIVE ALCOHOL N o
CONSUMPTION 1S
DIABETES 14 9 ns.

Table I. Population features in each therapy
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administered the 9H therapy in order to avoid the
interactions between the antiretroviral treatment and
Rifampicin.

92 patients (10.20%) do not initiate the treatment
due to the following: 66 HIV- patients (64 refusals,
2 previous hepatopathy) and 26 HIV+ (18 refusals, 3
previous hepatopathy, 2 unknown causes and 3 pend-
ing initiation).

400 patients begin the 9H therapy: 286 HIV-
patients and 114 HIV+; completing it 271 patients
(67.75%): 207 HIV- and 64 HIV+ patients.

A total of 410 patients begin short course thera-
pies, distributed as follows: 316 in the 2R,Z; therapy
(309 HIV- and 7 HIV+ patients), 82 in the 3HR ther-
apy (80 HIV- and 2 HIV+ patients) and 12 in the 4R
therapy (12 HIV- patients) and finally 314 complete it
(76.60%): 308 HIV- and 6 HIV+ patients.

The completion of treatment within the different
short course therapies was distributed as follows: 232
patients complete the 2R,Z; therapy (73.42%) out of
the 316 who initially began (228 HIV- and 4 HIV+); 70
complete the 3RH therapy (85.40%) out of the 82 ini-
tial patients (68 HIV- and 2 HIV+) and all the 12 initial
4R patients complete the therapy (100%), (12 HIV-).

Withdrawal Ratio (see Figure 1 and Table 2)

129 9H patients do not complete LTBI treatment
(32.25%) (63 due to voluntary withdrawal, 35 due to
adverse reactions, 26 due to release or transfer, 2 due
to unknown causes, 1 due to TB development in an
HIV- patients and 1 due to suicide).

96 patients of the short course therapies group
do not complete LTBI treatment (23.41%) (36 due to
voluntary withdrawal, 54 due to adverse reactions, 1
due to release of transfer, 3 due to unknown causes, 1
due to psychotic break in a psychiatric patient and 1
due to idiopathic acute hepatitis).

Statistically significant differences are observed as
far as withdrawal before LTBI treatment completion,
when comparing the 9H standard therapy and short
course therapies. A significantly higher probability of
withdrawal is observed in the 9H therapy (p: 0.006;
Odds Ratio: 1.56 [C195%: 1.14-2.12]).

Whenever comparing withdrawal before comple-
tion in the 2R,Z; and 3RH therapies, a significantly
higher probability of withdrawal is observed in the
2RyZ; therapy (p: 0.029, OR: 2.11 [1.09-4.09]).

Significant differences are observed between
voluntary withdrawals for no apparent reason with
a superior number in the 9H therapy group in com-
parison to short course therapies (p: 0.002; OR: 2.03
[1.30-3.15]).

o e s 2
[LPF. Estucho frorwwersal  Coantro 1

GEO1BBAND  Cantm 2000:2008 TOO
168 Tou

Figure 2. Comparison of refusal rates at the beginning

of LTBI Treatment.
&0 r’"
" |

e aay T ST N |
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Iransvomeal 15950 15690-1508 2009 84 2008 Foulss Corlan

Figure 3. Comparison of LTBI Treatment completion rates.

Significant differences are also observed concern-
ing withdrawal to transfer or release with a higher
number in the 9H therapy group in comparison to
short course therapies (p<0.0001; OR: 30.22 [4.07-
224.29)).

NO significant differences are observed as far as
withdrawal due to adverse reactions between the 9H
therapy and short course therapies. When comparing
all therapies as a whole, it is observed that the 2R,Z;
therapy presents a higher probability of withdrawal
due to adverse reactions (P: 0.006; OR: 1.87 [1.21-
2.88]), without significant differences between the 9H
and 3RH therapies.

Nevertheless, significant differences are observed
in withdrawal due to hepatotoxicity (defined as trans-
aminases increased over 5 times normal values), this
being higher in the 9H therapy than in short course
therapies (p. 0.037; OR: 2.94 [1.05-8.24]).

Higher withdrawal rates are also observed due
to skin rash in the 2R,Z; group in comparison to
the rest of the regimens: both in the 9H therapy
(p<0.0001; OR: 70.07), and the 3RH therapy (p:
0.024; OR: 6.96).

If voluntary withdrawal and withdrawal due to
transfer and/ or release are excluded, it is observed
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that withdrawal ratios are similar when comparing
the standard regimen and short course therapies.

%?_IBEIR APY 9H 2R,Z, 3RH 4R
NUMBER OF PATIENTS 400 316 82 0
TOTAL

ADVERSE EVENTS 37 * /
RASH 25 1
GASTRIC 9 1 3
INTOLERANCE

MALAISE 8 5 2
INCREASED 14 4 "
TRANSAMINASES

UNSPECIFIC )
DISCOMFORT

STROKE+JAUNDICE 1
PSYCHOTIC BREAK 1 1
HIVES 2
HEPATTTIS 1
SUICIDE 1
TUBERCULOSIS

UNKNOWN 3 3
VOLONTARY

WITHDRAWAL 63 31 5
FOR NO APPARENT

REASON

TRANSFER OR RELEASE 26 1

Table II. Adverse reactions and LTBI treatment withdrawal causes

When comparing withdrawal ratios between
HIV+ and HIV- patients, it is proven that these are
higher amongst HIV+ patients; p: 0.002; OR: 2.11
(1.34-3.33) and in the 9H therapy, which includes
most of the HIV+ patients.

Only one patient in the 9H therapy develops tu-
berculosis (incidence rate 0.08), with no significant
differences between different therapies.

DISCUSSION

The prevention of the TB infection within the
prison environment entails a series of specific difficul-
ties, mostly related to the inmates’ behavior and life-
style, derived from their poor awareness on the risk of
becoming ill or being infected, the lack of information
they have on TB and poor adherence to treatment
programs. All this has lead to the revision of currently
implemented strategies on the prevention and control
of TB aimed at inmates, drug users and /or patients
with poor treatment adherence. For them, directly

observed therapy programs have been submitted for
LTBI specifically or jointly with methadone mainte-
nance programs. It has been proven in our country
that including IDUs in a joint program significantly
improves the compliance of LTBI treatment when ad-
ministering under strict supervision both methadone
and anti-TB drugs 5.

Over ten years ago, short course therapies proved
to be effective and were included in international
guidelines, as the Program for Tuberculosis Preven-
tion and Control in the Prison Environment portrays.
A study presented at the 5 Conference on Retrovi-
ruses and Opportunistic Infections in 2000 provided
evidence on a similar effectiveness and safety between
the short course therapy with R+Z and the 12H ther-
apy for the prevention of TB !'. Nevertheless, it must
be taken into account that the short course therapy
showed some cost-effectiveness advantages '°. The
2RZ regimen was considered elective since Gordin !!
et al verified the results of a previous study on its safe-
ty and effectiveness and proved that not only was it as
effective as the standard therapy, but it also improved
therapy compliance. This therapy was disapproved in
2003 after 21 cases of severe or fatal hepatitis in HIV-
patients under this treatment were reported to the
CDC. The 9H therapy has proven able to reduce the
risk of TB reactivation 7>18 and the 3RH %19 thera-
py provides a similar protection level to the 12H regi-
men and has allowed cutting down by 60% the risk
of developing TB in comparison to placebo in a wide
population of patients with LTBI. The 3RH therapy
in DOT is the option recommended in the Consensus
Document on Tuberculosis Control in Spanish Pris-
ons (Fernando Ruiz et al) %°, due to its briefness and
the existence of commercial preparations including
both drugs, which improve adherence. It is consid-
ered that the 4R 13 therapy might possibly be as ef-
fective as the 9H therapy with a BII evidence in HIV-
patients, and a BIII evidence in HIV+ patients, and
it is especially indicated in case of H intolerance or
if contact with a H-resistant/R-sensitive TB case has
taken place.

In our facility, we intended to improve the adher-
ence by means of DOT (specifically for LTBI therapy
or jointly with MMP) and short course therapies.
Initial acceptance of LTBI treatment was 89.90%,
analogous to other authors: 91% and 83% 2?2, but
higher than other groups which included IDU, 37%
6. Acceptance was notably higher if compared to data
included in the cross-sectional study carried out in
the prison environment in 1998 (54%) or the one re-
ported in our facility between 1990 and 1998 (73%).
It has been considered that this improvement is due
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Hiv- Hiv+
Ltbi Therapy . - — -
Initiate Complete With-Draw Initiate Complete With-Draw
LTBIT LTBIT LTBIT LTBIT LTBIT Ltbi T
9H 274 200 74 114 64 50
2R»z> 309 228 81 7 4 3
3Rh 80 68 12 2 2 0
4R 12 12 0 0 0 0

Table III. LTBI Treatment comparison according to HIV serology.

to the wide offer or health education provided in the
facility since 2000.

The completion of treatment was 72.22% in all
of the therapies as a whole; it was higher (76.59%)
in the short course therapies: 2R,Z, (73.42%) and
3RH (85.40%), than in the 9H long course therapy
(67.75%), with similar results as those concluded in
studies such as Rivero et al and better than those of
Portilla et al with IDUs. Completion was notably
improved in comparison to the information available
on the prison environment of 1998 (48%) and data
from our facility between 1990 and 1998 (40%). Both
considered self-administered therapy and not DOT,
therefore concluding the main role the nursing staff
has played in achieving these results.

Voluntary withdrawal for no apparent reason
was 16% in the 9H group in contrast to 8.80% in the
short course therapies (10.13% in the 2R,Z, group
and 4.90% in the 3RH one), considered this due to
a greater weariness of patients concerning the num-
ber of months of LTBI therapy in the long course
regimen. The number of patients which discontinues
treatment due to release or transfer is higher in the
long-course therapy than in the short-course ones
(6.5% 1in contrast to 0.25%), even though this facility
has an average imprisonment period of 19 months and
a low inmates rotation degree. Therefore, withdrawal
rates would be higher in those imprisonment facilities
with a superior rotation degree.

As far as tolerance is concerned, adverse reactions
took place in 11.48% as a whole, with similar results
between the 9H therapy and short-course therapies.
A significantly higher percentage of withdrawal due
to adverse reactions was observed in the 2R,Z; group
(15.5%) in contrast to the 9H one (9.25%), this being
similar to the 3RH therapy (8.53%). In the 4R group
no withdrawals due to adverse reactions took place
(0%) but this was not considered significant due to
the low number of patients enrolled in this group.

Although higher hepatic toxicity was expected in the
3HR group in contrast to 9H, as observed in a previ-
ous meta-analysis!®: 2.73% in contrast to 0.5%, this
has not been proven in our study nor by Gordin et
al 1, and actually a significantly higher hepatotoxic-
ity has been observed in the 9H regimen (14 patients
presented an elevation of transaminases 5 times higher
basal values). Probably this is due to a higher num-
ber of HIV+ patients under LTBI treatment with that
regimen, attributable to a higher frequency of inter-
actions between ART and methadone, as well as due
to a larger percentage of patients with positive serol-
ogy for hepatic viruses. In the 2R,Z, group, 5 patients
had to discontinue treatment (4 due to an elevation of
transaminases 5 times higher than normal values and 1
due to idiopathic symptomatic hepatitis and release in
an active IDU). In the 3RH regimen, 1 patient discon-
tinued therapy due to an elevation of transaminases 3
times higher than basal values. In the 2R,Z, group, a
significant number of adverse reactions consisting of
rash were observed (25 patients).

The 4R regimen did not present adverse reactions
leading to therapy discontinuation. This is not con-
sidered significant due to the number of patients en-
rolled in this group.

It is also observed in our study that a lower num-
ber of HIV+ patients complete therapy in comparison
to HIV- patients, this mainly explained by the fact that
rotation between facilities with regimental problems
takes place, adverse effects derived from their treat-
ments (antiretroviral, methadone, etc.) and voluntary
withdrawal after weariness for long course therapies
with 9H, as well as possible neurocognitive disorders
in a large number of patients All this lead us to offer in
the first place, short course LTBI therapies to HIV+
patients who were not under antiretroviral treatment,
to better select those patients with ART who could
take the 3RH therapy and recently, to create a self-
help group for HIV+ patients, which lays emphasis
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on self-care and the improvement of treatment adher-
ence. We expect to assess in the future whether these
strategies entail an improvement of adherence in this
priority group.

Although one case on TB was observed within
the 9H group, the relative risk of developing TB was
not significantly higher in contrast with the other two
therapies due to the low incidence of TB throughout
the study.

Although DOT entails a series of controversial
aspects such as the passive role of patients as receivers
of medication or the implication of a larger number of
resources, our experience has been very positive and
DOT has not entailed many implementation prob-
lems. It would possibly be less effective if we only ad-
ministrated the drugs and carried out clinical controls,
since we believe it is necessary to implement health-
care closely connected to education, so that patients
assume a better understanding of the disease, the rea-
sons for treatment, its advantages and shortcomings
and therefore become co-responsible for their recov-
ery. In order to achieve this, a broad and continuous
health education program that allows a positive influ-
ence as far as habits and health related values are con-
cerned, is necessary.

In summary, it is observed that an improved ac-
ceptance for initiating treatment has been achieved,
probably due to a larger awareness and knowledge
derived from extensive health education programs
implemented in our facility. It has also been observed
that short-course therapies in DOT improve the ad-
herence with inferior withdrawal rates than the 9H
therapy.

Our data supports the safety and adherence of the
3RH short-course therapy in DOT and its predilec-
tion in contrast to the 9H regimen, as it improves pre-
viously achieved results, with a similar toxicity as that
observed in the standard regimen and a higher com-
pletion rate which also improves significantly the op-
erational effectiveness of the LTBI treatment. It is also
verified that the 3RH therapy improves previously
achieved results with a low voluntary withdrawal rate
and due to transfer or release, so that it is considered
the elective option for the treatment of LTBI within
the penitentiary context. It entails a special benefit for
those centers with preventive inmates and / or a high
rotation as it allows that a large number of inmates
with risk factors for developing TB to complete a pre-
ventive treatment which has proven effective.

In the same way, it is verified that the admin-
istration of LTBI treatment in DOT significantly
improves the results previously achieved in a cross-
sectional study of the prison environment and in our

facility without DOT, as it reaches high acceptation
and treatment completion rates.

In summary, the combination of short-course
therapies, DOT and healthcare education together
with the implementation and the development of pro-
grams coordinating inside and outside prison environ-
ments '°, can extraordinarily improve the acceptation
and compliance of LTBI treatment with a significant
improvement of its effectiveness in a population at
risk of developing TB.

CORRESPONDECE

Dr. Gerardo Lépez Palacio
Centro Penitenciario de Bilbao
gerardo_lopez@wanadoo.es

REFERENCES AND BIBLIOGRAPHY

1. Programa de Prevencién y Control de la Tuber-
culosis en el Medio Penitenciario. Madrid: Minis-
terio del Interior; Ministerio de Sanidad y Consu-
mo; 2001.

2. Guelar A, Gatell JM, Verdejo J, Podzamczer D,
Lozano L, Aznar E, et al.. A prospective study of
the risk of tuberculosis among HIV-infected pa-
tients. AIDS 1993; 7: 1345-49.

3. Markowitz N, Hansen NI, Hopewell PC, Glass-
roth J, Kvale PA, Mangura BT, et al. Incidente of
tuberculosis in the United States among HIV-
infected persons. The Pulmonary Complications
of HIV Infection Study Group. Ann Intern Med
1997;126: 23-32.

4. Selwyn D, Skell B, Alcabes P, Friedland G, Klein
R, Shoenbaum E. High risk of active Tuberculosis
in HIV-Infected drug Users with Cutaneous An-
ergy. JAMA 1992; 268: 504-09.

5. Caminero Luna J. Enferm Emerg 2000; 3(2) 145-7.

6. Portilla ], Jordd P, Esteban J, Sdnchez-Pay4 J, Me-
rino E, Boixe V, y Grupo de Estudio Protocolo-
INH. TDO de la infeccién tuberculosa latente:
estudio comparativo de dos pautas con isoniazida.
Enferm Infecciosas Microbiologia Clinica. 2003;
21:293-5.

7. Estudio Transversal sobre Sanidad Penitenciaria.
(22.06.1998. Documento interno) Direcciéon Ge-
neral de Instituciones Penitenciarias. Subdirec-
cién General de Sanidad Penitenciaria.

8. Reichman LB, Felton ChP, Edsall JR. Drug de-
pendence, a possible new risk factor for tubercu-
losis disease. Arch Intern Med 1979; 139: 337-39.



24

Spanish Journal on Prison health 2011; 13: 3-14

G Lépez, M Wood, FJ Ayesta. 10 years of innovation in the treatment of latent tuberculosis infection:
a comparison between standard and short course therapies in directly observed therapy

10.

11.

12.

13.

14.

15.

Guelar A, Gatell JM, Verdejo ], Podzanczer D,
LozanoL, Aznar E, et al. A prospective study of
the risck of tuberculosis among intravenous HIV-
infected patients. AIDS. 1993; 7: 1345-9.

Cayla JA, Garcia de Olalla P, Gald6s-Tanguis H,
Vidal R, Lépez-Colomés JL, Gatell JM, et al. The
influence of intravenous drug use and HIV infec-
tion in the transmission of tuberculosis. AIDS
1996, 10: 95-100.

Gordin F, Chaisson R, Matts J, Miller C, Garcia
L, Hafner R, O’Brien R. A randomized trial of
2 month of Rifampicin and Pyrazinamide vs. 12
months of Isoniazid (INH) for the prevention of
tuberculosis in HIV-Positive (+), PPD+ patients.
5th Conf on Retrovirus and Opportunistic Infec-
tions, February 1998, Chicago.

Jasmer RM, Saukkonen JJ, Blumberg HM, Daley
CL, Bernardo J, Vitting- hoff E, et al, for SCRIPT
Study Investigators. Short-course rifampin and
pyrazinamide compared with isonoazid for latent
tuberculosis infection: a multicenter clinical trial.
Ann Interm Med. 2002; 137: 640-7.

American Thoracic Society. Targeted tuberculin
testing and treatment of latent tuberculosis infec-
tion. AM ] Repir Crit Care Med. 2000; 161: S221-
S47.

Ena J, Valls V. Short-course Therapy with ri-
fampin plus isoniazid, compared with standard
therapy with isoniazid, for latent tuberculosis in-
fection: A meta-analysis. Clin Infect Dis 2005; 40:
670-6.

Herndndez P. Los Tratamientos supervisados en
los programas de Metadona. Taller sobre Progra-
mas de Control de la Tuberculosis 1998. Barcelo-
na 9-11. Noviembre. 1998 Barcelona: Publicacio-
nes de la Unidad investigacion en Tuberculosis de
Barcelona 1998; 76-77.

16

17.

18.

19.

20.

21.

22.

— 13 —

Rose D. Short-Course Prophylaxis against tuber-
culosis in HIV-infected Persons. A Decision and
Cost-Effectiveness Analysis. Ann Intern Med
1998; 129: 779-86.

Vidal Pla R, Rey Durdn R, Espinar Martin A, De
March Ayuela P, Melero Moreno C, Pina Gutié-
rrez JM, et al. Tratamiento y retratamiento de la
tuberculosis. Disponible en: www.separ.es/doc/
publicaciones/normativa/rel4.pds.  Consultado
en 04/11/10

Smieja Mj, Marchetti CA, Cook Dj, Samaill FM.
Isoniazid for preventing tuberculosis in non-HIV
infected persons. Cochrane Database Syst Rev
1999. Issue 1. Art No: CD001363.

Spyridis NP, Spyridis PG, Gelesme A, Sypsa V,
Valianatou M, Metsou F, et al. The effectiveness of
a 9-Month Regimen of Isoniazid Alone versus 3-
and 4 -Month Regimens of Isoniazidplus Rifmap-
in for Treatment of Latent Tuberculosis infection
in Children: Results of an 11 Year Randomized
Study. Clin Infect Dis 2007; 45: 715-22.

Ruiz Rodriguez F, Lopez Palacio G, Antén Ba-
santa JJ, Arroyo Cobo JM, Caminero Luna J,
Cayld Buqueras J, et al. Documento de Consenso
para el control de la Tuberculosis en las prisiones
espafiolas. SESP, SEPAR, SEIMC, Subd. Gral Sa-
nidad Penitenciaria, Subdireccién General de Ser-
veis Penitenciaris. Generalitat de Catalunya. 2009.
Yuan L, Richardson E, Kendall PRW. Evaluation
of a tuberculosis screening program for high-risk
student in Toronto schools. Can Med Assoc J.
1995; 153: 925: 32.

Martinez Alfaro E, Solera J, Cuenca D, Castillejos
ML, Espinosa A, Sdez L. Cumplimentacidn, tole-
rancia y eficacia de una pauta corta de quimiopro-
filaxis para el tratamiento de la tuberculosis. Med.
Clin (Barc) 1998; 111: 401-4.






