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Multidrug-Resistant Tuberculosis. Case Reports Sudy in a Central Sate of Brazil

Jodo Alves de Araujo-Filho'?, Arioldo Carvalho Vasconcelos-Jrt, Eduardo Martins de Sousa!, Colombina da Silveira?, Patricia
Tavares Pereira de Sousa?, Klaus Andrade Severo?, Ludmila Ferreira Vieira?, André Kipnist and Ana Paula Junqueira-Kipnist
Institute of Tropical Pathology and Public Health of Federal University of Goids, *Dr. Anuar Auad Tropical Diseases Hospital, Goiania, GO, Brazil

Multidrug-resistant tuber culosis (M DR-TB) isan emer ging and worrisomehealth problem that threatenstuberculosis
(TB) control worldwide. The clinical management of MDR-TB isa complex issue associated with the use of multiple
drugsfor along period, usually accompanied by side effects and high costs. The objective of thiswork wasto relate
cases of MDR-TB occurring in Goids, a central state of Brazil. Werelated five cases of MDR-TB, three women and
two men. All were pulmonary cases. Three werein their second treatment and two in their first treatment. Surgical
pulmonary resection was per formed in one case. One death occurred. Lack of adherence, gastricintoleranceto anti-
TB drugs and poor clinical management were the main aspects related to the emer gent resistance. A revision of the

main clinical aspects of this disease was performed.
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Tuberculosis(TB) remainsamajor world health problem.
Around two bhillion people are infected by Mycobacterium
tuberculosis, the causal agent of this disease [1-3]. Thisisa
third of thetotal world population and it isexpected that nine
million people will become infected each year. TB also
contributes to two million deaths per year. Additionally, the
emergence of multidrug-resistant tuberculosis (MDR-TB),
particularly in the 1990s, has become an important health
problem and threatens TB control worldwide[4,5].

Inorder tobeconsdered MDR-TB, the M. tuberculosis strain
should be resigtant to at least rifampicin (R) and izoniazid (H)
according to the World Hedth Organization (WHO) [5]. The
Brazilian Ministry of Health adopts a different definition of
multiresstance; resstance to R, H, and to athird drug should be
present. Brazilian individuals thet fail to cure with the first line
regimen are trested with a standardized second line regimen that
includesstreptomycin (S), ethambutol (E), ethionamide (ET), and
pyrazinamide(Z). Failureduring thissecondlineregimen, associsted
toresstanceto Rand H, isalso consdered MDR-TB [6].

The Stop TB partnership estimatesthat around 458 thousand
MDR-TB cases must exist. Alarming aso was the Centers for
Diseases Control and Prevention (CDC) and WHO conclusion
that 20% of the 17.690 strains analyzed worl dwide between the
years 2000 and 2004 were MDR, and 2% were extensively drug-
resstant (XDR-TB), that is, resistant to R, H, and resistant to a
fluoroquinolone and to one or more of the following injectable
drugs: amikacin (AM), capreomycin, kanamycin[7,8].

Despite Brazil being among the 22 countries with 80% of
al global casesof TB (about 100.000 new cases/year), MDR-
TB does not seem to be a magjor concern, with 2,372 cases
between October 1995 and August 2006 [3,5,6]. These TB
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patientsrequire aspecial treatment with second line drugsfor
long periods of time, associated or not with surgical
interventions, usually associated with collateral damagesand
poorer outcome[9-11], and represent an additional burden to
thelocal health system[12,13].

Here we report and discuss five cases of MDR-TB
occurring in Goiés, acentral state of Brazil.

Material and M ethods

Theclinical charts of five patients that met the WHO and
Brazilian Ministry of Health definitionsof MDR-TB casein
careat the Tropical DiseasesHospital Dr. Anuar Auad, Goiania,
Goiss, Brazil; a regional center for treatment of infectious
diseases, were reviewed between January 1999 and May 2007.
Participation wasvoluntary after signing theinformed consent
that was approved by an ethical committee.

CasesReports
Clinical and L aboratory Characteristicsof MDR-TB Patients

The clinical and laboratory characteristics of the MDR-
TB individuals are presented in Table 1. Resistanceto three
drugs was seen in three patients (# 1, 2 and 5) and to four
drugswas seen in two patients (# 3 and 4). In addition to the
resistanceto R and H, we found resistanceto S (# 1 and 4),
E(#2and3), Z (#4and5) and ET (# 3). No patients met the
criteriafor diagnosisof XDR-TB.

Poor adherence to treatment regimen, gastric intolerance
to anti-tuberculosis drugs and unsatisfactory clinical
management were the major factors associated with the
emergence of multidrug resistancefor patients 1, 2and 3. The
drugs more frequently related to gastric intolerance were Z
(patients 1 and 3) and E (patients 1 and 2). Patient 2 have had
intoleranceto R, H and E. A contact with aconfirmed case of
MDR-TB wasidentified in case five, which shared the same
house with a cousin, MDR-TB confirmed deceased case.

All patientshave had at | east one period of hospitalization.
No underlying disease was found. Cough and fever were the
major complains. Hemoptysis was found in patients 1 and 4.
All participants of this study were HIV negative. Only one
patient had a tuberculin skin test (TST) negative while all
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Table 1. Clinical and laboratoria characteristicsof the MDR-TB! patients

Patient 1 Patient 2 Patient 3 Patient 4 Patient 5
Gender?(Ageinyears) F(40) M (39) M (62) F(33) F(39)
Major symptoms Cough, fever, Cough, fever  Cough, fever, Cough, Cough,
hemoptysis, cachexia dyspnea, hemoptysis, chest pain, fever,
hemoptysis weighlost
Antibiotic resistance® RH,S RH,E RH,EET RH,ZS RH,Z
Interval diagnosis 2years 7 years 2years 6 years lyear
(TBandMDR-TB)
Present treatmentregimen  ORET,CL,ZTR OFZET, AMOFCL.ZTR OFEETTRAM AMETROF
AM,TR
TST (mm)* 180 00 320 100 20

1- MDR-TB - multidrug-resistant tuberculosis. 2- M - male; F- female. 3- R- rifampicin; H- isoniazid; Z- pyrazinamide; E- ethambutol; ET-
ethionamide; S- streptomycin; OF- ofloxacin; CL- clarithromicin; AM- amikacin; TR- terizidone. 4- Tuberculin skin test.

others had TST ranging from 10.0 to 32.0 mm. In order to
restrict the disease, patient 3 underwent a lower right lung
lobectomy during his first treatment, in January 2002, as
indicated by his assistant physician.

The choices of drugs for treatment were determined for
each case according to drug sensibility tests and individual
tolerability (Table 1). At least four drugswith certain or almost
certain effectivenesswereincluded in thetreatment regimen.
The drug dosage was determined by body weight (data not
shown) according to WHO and/or the Brazilian Ministry of
Health guidelines[5,6]. Four patients had been currently under
treatment. Two of them had been receiving thefirst course of
MDR-TB treatment and two patients had been under the
second treatment. The second treatment was due to an initial
failure on patient 1 and due to abandonment on patient 2.
Patient 1 initiated her first treatment three years before the
second regimen. Theinterval betweenthefirst MDR-TB and
the last treatment was five years for patients 3 and 5.

Although patient 1 had a failure on the first course of
chemotherapy, her sputum smear and culture were negative
after six months of the second treatment. Individual 2, which
wasin hisfirst course of therapy, have developed mild renal
and auditory impairment probably due to aminoglycosides
and had irregular ingestion of drugs. His smear and culture
are positive until nowadays. In addition, patient 2 was
homeless and had difficulties to pursue a complete medical
follow-up. Patient 3, due to his non-adherent treatment and
refused hospitalization, evolved to progressive deterioration
of pulmonary function and a re-treatment was offered.
Unfortunately, patient 3 passed away on May 2007 due to
extensive pulmonary damage. On her firss MDR-TB treatment,
patient 4 had sputum smear and culture negatives after four
months. Individual 5, which was on her second treatment,
had similar evolution after five months of therapy.

Radiological Findingsof MDR-TB Patients

InFigure 1A, itisshownachest X-ray (CXR) of patient 1
withirregular opacitiesand cavitationsin the middlethird and
inright lung base. Therewasvolumetric reduction of left lung
withipsilateral deviation of mediastinal structures, aswell as

thickening of pleura. In Figure 1B, it is shown a computed
tomography of the thorax of patient 1. The left lung was
destroyed remaining only large cavitations. The right lung
showed cavitations in the middle lobe, opacities and small
nodules. InFigure 1C, the CXR of patient 2 showed volumetric
reduction of left lung and interstitial-reticular opacitiesin both
lungs, with left predominance, with cavity. There was a shift
of mediastina structuresto left side. Patient 3 had an enormous
cavernain upper left lobe, with thickening of right pleuraand
rough opacities and volumetric reduction of right lung (Figure
1D). Patient 4 presented interstitial opacities and nodulesin
both lungs (Figure 1E). Patient 5 (Figure 1F) had rough
interstitial opacitiesin right lung base and discrete opacities
in the right upper lobe.

Discussion

Multidrug-resistant Mycobacterium tuberculosis is an
emerging and alarming health problem. The actual treatment
regimens for MDR-TB are complex, expensive, long term,
associated with high rates of side effects and poor outcome,
and high morbidity and mortality [2-4,9,10,14-16]. Also, MDR-
TB is a complex and heterogeneous disease with multiple
etiologic factors. The mgjor causefor the problemisfailureto
adopt effective strategiesfor the control of the disease. Because
aninadequate or poorly administered trestment regimen allows
adrug-resistant strain to becomeadominant strain[5,6,17,18].
In addition, poor adherence (or poor directly observed treatment
—DQOT), that increase resistance, is an important factor in this
genesis. In addition to these factors, intolerance, side effects,
poverty, social barriers, and poor medical management
contribute aswell to development of MDR-TB [5,19].

The current study documents that the main factors
associated with MDR patientsin Goiaswere: poor adherence,
drugsintolerance, and inaccuracy in the clinical management
of patients. Inthiswork gastric intoleranceto anti-tuberculosis
drugswas present in three individuals, and was neglected by
medical services caring for the patients, and certainly
contributed with poor adherence. Poverty and socia barriers
have been correlated to MDR, and one patient (patient #2) in
thiswork was homeless. One (patient # 5) had a contact with

www.hjid.com.br



96 Multidrug-Resistant Tuberculosis

BJID 2008; 12 (February)

Figure 1. Radiological findingsof MDR-TB patients. See detailsin the text

a culture-proven deceased case of MDR-TB, an important
concernregarding MDR-TB. Our findingswere similar with
the ones from Barroso et al. [19] that also found that in 134
Brazilian MDR-TB patients, the factors associated to
inadequate treatment leading to resistance were: non
adherence, extreme poverty, drug intolerance, mistakes in

the clinical management, lack of medication, two or more
treatmentsin the past, bilateral radiological lesionsand large
pulmonary cavitations.

The Brazilian Ministry of Health adopts a standardized
treatment regimenfor MDR-TB whichincludesAM, terizidone
(TR), ofloxacin (OF), E, and Z during 18 months[6]. Thisregimen
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could not be adopted for the patients in our study because
the patterns of sensibility and individual tolerance did not
alow doing so. An injectable agent and a fluoroquinolone
were always used, except in patient 1 that refused to use an
injectable agent. The same patient refused to use E due to
severe nausea and vomiting. The regimens containing
fluoroquinolones like ofloxacin and levofloxacin are being
related with better prognosis in MDR-TB patients [20].
Different treatment strategies can be adopted in MDR-TB
cases. WHO recommends the following treatment strategies
for MDR-TB: &) standardized treatment; the health service
chooses the drugs according to the local Mycobacterium
sensibility b) standardized treatment followed by
individualized treatment; the regimen is adjusted when drug
susceptibility testing (DST) becomes available; ¢) empirical
treatment individualized based on patient history and then
adjusted when DST results become available[5].

Ethionamide (ET) is in the group 4 of WHO anti-
tuberculosis drugs grouping, “oral bacteriostatic second-line
anti-tuberculosis agents’, and was used in patients 1, 2 and 4
in order to compose an adequate regimen. Despite
clarithromycin (CL) beingingroup 5, “ anti-tubercul osisagents
with unclear efficacy” (not recommended by WHO for routine
usein MDR-TB patients), [5] it wasused in patients 1, 3 and
5in order to compose a satisfactory regimen.

In this work three patients had extensive and bilatera
pulmonary disease. Barroso et a. [19] consider bilateral and
extensive pulmonary cavitiesrisk factorsfor MDR. In contrat,
Chan et al. [11] did not find relationshi p between extensivelung
lesionsand poor outcomein MDR-TB patients. Theextension of
lung lesions could be related with the long course of diseasein
the patients in our study and not necessarily reflects major
virulence. Kaplan et a. [21] demonstrated that the cavity surface
is a microenvironment with failed immunity favoring drug
resistance. In our study three patients presented lung cavities.
The effect of mutationa events that lead to antibiotic-resistant
phenotypes may or may not have a predictable effect on the
fitness of drug-resistant tuberculosis strains[18].

Surgical treatment has been considered an adjuvant
therapy in the optimal management of MDR-TB cases, despite
the absence of randomized trialsto strengthen thisissue. Sung
atd.[22] and Chanetal.[11] consider that surgery increasethe
chance of curein MDR-TB patients. Caminero [13] considers
surgery when the patient meets the following conditions. a)
localized lesions; b) adequate pulmonary functions; and ¢) lack
of sufficiently availabledrugsto design apotent regimen. Lallo
eta.[14], Furak etd. [23], Freixnet et a. [24], Shirashi et . [25]
and Tekeda et d. [26] have a broader range of indications for
pulmonary surgery in this setting, including high profile
resistance, multiple previous relapses, persistent sputum
positivity despite four-six months of therapy, high risk of
recurrence based on the presence of destroyed lung tissue and
cavities, hemoptysis, and drug alergy.

In this study only one patient (# 3) underwent surgical
procedure, a right upper lobe resection, in the tentative to

improvethe chance of cure because he had alocalized disease
during first MDR-TB treatment. In the postoperative period
he devel oped bronchopleural fistula. He al'so was not able to
takeregularly the medications. In the beginning of hissecond
treatment he had extensive bilateral disease and poor
pulmonary function, which contraindicated surgical
intervention. He also presented poor adherence and
microbiological failure, despite the psychosocial support
offered, dying six month after the beginning of re-treatment.

Patient 1 and 2 had extensive and bilateral lesions precluding
surgical procedures. Moreover patient 1 had poor pulmonary
function. Patients4 and 5 did not have extensive disease and
were adherent to the treatment.

The obit in the present series occurred in the patient with
more prolonged course of TB. Hisfirst diagnosis was donein
1999, Hisfirst courseof MDR-TB regimenwasinitiated in 2000.
Hewasthe only patient in whom asurgical approach wasdone,
but theobit wasnot related toit. Hehad aTST of 30.0 mm, which
could be connected to higher tissue damage.

MDR-TB ismoreprevalent in patients co-infected with HIV,
andisassociated with high mortality [14-16, 27] but in our study
adl patientswereHIV negdtive. Goidsisastatewithamediumrate
of incidenceof HIV/AIDS(13.1/200,000in 2005) [28]. In 2006,
10.9% of AIDS patients developed tuberculosis in Goiés, and
5.1% of new casesof tuberculosiswereHIV positive[29]. HIV+
co-infected MDR-TB patients could exist in Goias, but not
diagnosed and/or not referred to our service.

The DOTS strategy (directly observed treatment, short
course, DOTS dtrategy) is strongly recommended to face TB
epidemicand MDR-TB emergence. TheDOT Sgtrategy includes
fivedements: ) political commitment withincressed and sustained
financing; b) case detection through quality-assured
bacteriology; c) standardized treatment with supervision (DOT
—direct observed treatment) and patient support; d) an effective
drug supply and management system; and €) monitoring and
evaluation system, and impact measurement [3,5].

The state of Goias health system has not universally
implemented DOTS programs, awell-known factor related to
drug resistance. Certainly the adoption of DOTSwill help to
prevent the occurrence of new MDR-TB cases, and the
supervised treatment of the MDR-TB active cases could
improve the chances of cure.

Associated with theeffortsto universaly adopt DOTS, there
isaneed to develop new drugsto facethisscourge[30-32]. The
use of adjuvant therapies, like the use of interferon-g (IFN-g) in
MDR-TB cases, hasyielded contradictory results. Mendez et al.
[33] found better prognosisin MDR-TB patients using IFN-g.
However, IFN-g was associated with high level of side effects
and no benefitswerefoundinthework of Park et al. [34].

Palmero et al. [12] found that hospital admission was
related with treatment success as well as Chan et al. [11].
Based on this observation, Griffith [35] argued if MDR-TB
patients should not be treated at a hospital. The adoption of
this strategy certainly will raise the costs of the treatment,
aready high.
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Some M. tuberculosis strains, like Beijing/W genotype,
isassociated with drug resistance[36] reinforcing the needs
of studies in this field in our region and we are currently
doing molecular analysis of the M. tuberculosis strains
isolated from these patients.

Inour opinionitisimportant that the Brazilian Ministry of
Health adoptsthe WHO definition of MDR-TB case. Certainly
withthe Brazilian definition thereisagreat possibility that the
MDR problem is being underestimated in Brazil. It is also
important because only patients that fulfill the Brazilian
definitionswill have accessto second line drugs provided by
the Ministry of Health. It is essential to know the profile of
MDR-TB patients in different regions from Brazil due to
diverselocal redlities, concerning socioecomonic aspectsand
programs for tuberculosis control. We believe that further
studies focusing immunological aspects and genotyping of
theMDR M. tuberculosis strainswill add moreimportant clues
to our current understanding of this disease.

TheMDR-TB casesrdated in thiswork were associated with
poor individua management and/or lack of aneffective TB program,
epecialy concerning supervised treatment and case vigilance.
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