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ABSTRACT

Pharmaceutical care is a professional practice seeking the responsible provision of drug therapy by
identifying, resolving, and preventing Drug-Related Problems (DRP). The study aims to describe and
evaluate the impact of pharmaceutical care given to patients being treated for tuberculosis (TB). Study
concurrent, longitudinal, prospective conducted during pharmaceutical care in the TB outpatient clinic,
Clinical Hospital, Federal University of Minas Gerais during the period August 2009 to July 2012. The
Pharmacotherapy Workup proposed by Cipolle et al. (2004) was used. Statistical analyses were performed
by X or Fisher exact test, as appropriate. A total of 62 patients were followed up, and 128 drug-related
problems (DRP) were identified: 69.5% related to safety, 13.3% to effectiveness, 12.5% to indication,
and 4.7% to treatment adherence, and 62.1% of the DRP were resolved. A total of 115 pharmaceutical
interventions were performed. The impact of pharmaceutical care was satisfactory for 73.9% of patients
with a resolution rate of 77%. There was a greater impact on pharmaceutical care (index > 0.50) for
those patients who were not smokers (p <0.05). The impact of pharmaceutical care was important, so
the pharmacist should work alongside the multidisciplinary team to monitor treatment and perform
interventions.

Key words: Pharmaceutical care, drug-related problems, tuberculosis, pharmacotherapeutic follow-up.

INTRODUCTION

Pharmaceutical care is a professional practice
seeking the responsible provision of drug therapy by
identifying, resolving, and preventing Drug-Related
Problems (DRP). DRP are clinical problems related
to indication, effectiveness, safety, and adherence

Correspondence to: Silvana Spindola de Miranda
E-mail: silvanaspindola@gmail.com

and must be resolved to enable the provision of
rational and appropriate treatment for the patient
and avoid non-adherence to drug treatment (Hepler
and Strand 1990, Cipolle et al. 2012).
Pharmaceutical care is accomplished through
pharmacotherapeutic follow-up, and its main
purpose is the achievement of therapeutic goals
(cure, stabilization of a pathologic process, disease
prevention, and symptom relief, among others)
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defined by both the professional and the patient and
to improve the patient’s quality of life (Cipolle et
al. 2012).

With respect to the treatment of tuberculosis
(TB), there are few published studies on
pharmaceutical care for these patients in
Brazil. Santos et al. (2006) reported the
pharmacotherapeutic follow-up of patients with
pulmonary TB in which seven patients were
monitored, showing the importance of this
approach.

TB remains one of the communicable
diseases that most kills worldwide (WHO 2016).
TB treatment is conducted over a long period of
time and requires the use of various pills, which
often have drug interactions and adverse reactions
that can hamper adherence (WHO 2016). These
effects may be minor and include mainly nausea,
vomiting, abdominal pain, epigastric pain, itching,
joint pain, peripheral neuritis, changes in appetite,
sleep disorders, anxiety, and hyperuricemia. In
general, these reactions do not require suspension
of the use of TB drugs but rather the introduction of
other drugs to reduce said reactions. Major effects
include the appearance of rash, seizures, jaundice,
and optic neuritis, among other symptoms, in
which case, generally, the cessation of drug therapy
is necessary (Vieira and Gomes 2008, Arbex et al.
2010, Maciel et al. 2010, Brasil 2011, Ferreira et al.
2013, Silva et al. 2017).

Given this context, the follow-up of TB
patients by a multidisciplinary team is extremely
important to achieve treatment success. This study
therefore aimed to describe and evaluate the impact
of pharmaceutical care given to patients undergoing
TB treatment.

MATERIALS AND METHODS

This work was a concurrent longitudinal
prospective study conducted in the TB secondary
referral outpatient clinic, Clinical Hospital, Federal
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University of Minas Gerais (Universidade Federal
de Minas Gerais — UFMG), Belo Horizonte during
the period August 2009 to July 2012. Approximately
30 patients with TB (first consultation) are treated
at the clinic every year. They were included
patients who were diagnosed with TB and who
received pharmaceutical care, individuals older
than 18 who agreed to participate and who signed
the informed consent form participated in the study.
The population was selected by convenience.
Patients referred to another Basic Health Unit were
excluded.

The follow-up of these patients was performed
during consultation with pharmacists, and patients
were then referred to a multidisciplinary health
care team. The clinical parameters of measurement
results for the control of disease were performed
using clinical and laboratory data.

The Pharmacotherapy Workup questionnaire
proposed by Cipolle et al. (2004) and standardized
questionnaire for the detection of adverse reactions
(Brasil 2008) were used to conduct pharmaceutical
care through patient interview in three meetings.

For the patient’s clinical evaluation,
classification of associated diseases was performed
using the International Statistical Classification of
Diseases and Related Health Problems - ICD-10.
This step was followed by classification of DRP
in relation to indication (DRP 1 - unnecessary
drug therapy and DRP 2 - requires additional drug
therapy); effectiveness (DRP 3 - requires different
drug product and DRP 4 - dosage too low); safety
(DRP 5 - adverse drug reaction and DRP 6 - dosage
too high); and adherence (DRP 7 - non-adherence)
(Cipolle et al. 2004). The DRP classification was
made during the patient evaluation through clinical
evaluation and direct question to the patient.

When evaluating the pharmaceutical care
offered to the patients followed-up in this study,
the patient’s health status was classified as positive
or negative for each identified DRP. The result was
considered positive in cases where the patient’s
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health status was classified as resolved, stable,
improved, or partially improved, whereas it was
considered negative in cases where there was
no improvement, or where there was worsening,
failure, or death.

For each patient, an index of the impact of
pharmaceutical care was calculated by dividing the
number of DRP with positive results by the number
of DRP that received intervention (Nascimento
et al. 2011). The pharmaceutical care impact was
classified satisfactory when the index was greater
than or equal to 50% and unsatisfactory when the
index was below 50%. The resolution level was
assessed by the median score of the pharmaceutical
care impact index.

Interventions were divided into non-
Non-
pharmacological interventions included guidance

pharmacological and pharmacological.

on the proper use of drugs and their risks and referral
to other health professionals, and pharmacological
interventions included suspension of, addition
of, or change in medication. Pharmacological
interventions were agreed on by the pharmacist,
physician, and patient when required.

With respect to the therapeutic profile, the
therapeutic class of drugs used and number
of drugs per patient were evaluated. All drugs
were classified according to the first and second
level of the Anatomical-Therapeutic-Chemical
Classification System (ATC) (WHO 2011).

Patient-related characteristics were evaluated
along with factors relating to the therapeutic
profile and pharmaceutical care provided. Patient-
related characteristics included sociodemographic
(gender, age, occupation, number of residents
per household, place of residence); behavioral
(smoking, alcoholism, and illicit drug use); and
clinical (associated diseases and identified DRP)
characteristics. Evaluation of smoking (Lolio et
al. 1993) or illicit drug use was based on direct
questioning of the patient. The validated CAGE
(Cut-down, Annoyed by criticisms, Guilty, Eye-

opener) instrument was applied to evaluate
alcoholism (Mayfield et al. 1974) when the patient
reported current use of'alcohol or cases of abstinence
for less than two years. It was considered smokers
subjects who smoked more than 100 cigarettes,
or five packs of cigarettes in their entire life and
smoked at the time of interview (OPAS 1995).

Statistical analysis consisted of descriptive
analysis of the data, including frequency distribution
and measures of central tendency. Moreover, the
association between the impact of pharmaceutical
care and the characteristics selected was analyzed
by X* or Fisher exact test as appropriate. The
significance level adopted for all analyses was
0.05, with a confidence interval of 95%. Data were
analyzed using the Windows Statistical Package
for Social Sciences (SPSS) software, version 21.
The study was approved by the Ethics Committee
of UFMG - COEP on July 16, 2009 under number
183/09.

RESULTS

A total of 74 patients with TB treated in the period,
12 were excluded (seven for transfer to another Unit
of Health and five a change in diagnosis. Being eight
women and four men). Therefore, 62 patients were
followed up throughout the study representing 80%
of patients treated in the Clinical Hospital. The age
ranged from 18 to 66 years. The sociodemographic
and behavioral characteristics presented in Table I
show a majority of females (53.2%). The majority
of the population was between 41 and 60 years
(59.7%; median = 51 years; mean = SD = 50.6 +
13.5 years), followed by the over 60 years group.
Age ranged from 22 to 84 years.

Most patients resided in Belo Horizonte and
its metropolitan region (83.9%), and there was a
median of three residents per household (mean +
SD =3.0+ 1.6). Twenty-four patients (38.7%) were
smokers, six (9.7%) were alcoholics, and only one
reported using illicit drugs.
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TABLE I
Sociodemographic and behavioral characteristics of
tuberculosis patients treated at the tuberculosis secondary
referral outpatient clinic, Belo Horizonte, from August
2009 to July 2012 (n=62).

Variable N %
Gender

Male 29 46.8
Female 33 532
Occupation

Yes 48 77.4
No 13 21.0
Did not answer 1 1.6
Age group

18-30 6 9.7
31-40 9 14.5
41-50 16 25.8
51-60 21 339
>61 10 16.1

Area of Residence

Belo Horizonte and 52 83.9
MRBH*

Other cities 10 16.1
Number of

residents in the

household

1-3 39 62.9
>3 18 29.0
Did not answer 5 8.1

Smoking

Yes 24 38.7
No 37 59.7
Did not answer 1 1.6
Alcoholism

Yes 6 9.7
No 56 90.3

Use of illicit drugs
Yes 1 1.6
No 61 98.3

*MRBH= Metropolitan Region of Belo Horizonte.
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The patients used a mean £ SD = 6.0 + 3.2
drugs, with a median of six and range of 1 to 16
drugs. The most frequently used drugs were anti-
infective for systemic use (35.5% - 132/372), of
these anti-infective, 118 were antimycobacterials
(89.3% -118/132), followed by alimentary tract
and metabolism (21.2% - 79/372) and the other
therapeutic classes of drugs were 43.3% (161/372).

The pharmacological and non-pharmacological
interventions used to resolve the DRP, 68.7% were
positive, 17.4% were negative, and the results of
16 DRP were not evaluated (Table II). Among
the DRP not evaluated, for 68.9% there was no
information in the patient’s records, 17.3% of
cases were because the patient attended a single
consultation (making it impossible to assess the
outcome of the intervention) and 13.8% were due
to a lack of feedback on the measures suggested by
the pharmacist. DRP 3 and 6 were not found in the
study.

In associated diseases, there was a mean + SD
=2.6+ 1.8 and amedian of 2. A total 0£27.4% of the
patients had only TB; 25.8% had two concomitant
diseases, followed by three, four, five, and seven
concomitant pathologies in 21%, 17.7%, 6.5%, and
1.6% of cases, respectively.

Most DRP were related to TB treatment drugs
(81.2% - 104/128), in relation to safety DRP for TB
was found 84.6% (88/104) (Table III). The main
DRP identified in the study were safety (69.5% -
89/128), mostly due to adverse TB drug reactions,
followed by effectiveness (13.3% - 17/128),
indication (12.5% - 16/128) and adherence (4.7%
- 6/128); 62.1% of the DRP were resolved (Table
11).

Regarding the relationship between the DRP
and others diseases, most DRP were related to
tuberculosis, followed by cardiovascular system
diseases (e.g. Arterial Hypertension, Diabetes
mellitus, among others). The proportion of DRP
per system affected by others diseases are shown
in Table III.
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Description of results by Drug-Related Problems category for tuberculosis patients that received intervention, August

2009 to July 2012, Belo Horizonte (n = 62).

Description **Positive (%) ***Negative (%) Not evaluated (%) Total (%)
DRP*1 4 (100) 0 (0.0 0(0.0) 4 (100)
DRP2 9 (75 1 (8.3) 2 (16.7) 12 (100)
DRP4 12 (70.6) 2 (11.8) 3(17.6) 17 (100)
DRP5 52 (66.7) 17 (21.8) 9 (11.5) 78 (100)
DRP7 2 (50) 0 (0.0 2 (50) 4 (100)
Total 79 (68.7) 20 (17.4) 16 (13.9) 115 (100)
*DRP = Drug-Related Problems.
DRP indication (DRP 1 - unnecessary drug therapy and DRP 2 - requires additional drug therapy).
DRP effectiveness (DRP 4 - dosage too low).
DRP safety (DRP 5 - adverse drug reaction).
DRP adherence (DRP 7 - non-adherence).
**Considered positive: resolved, stable, improved and partially improved.
***Considered negative: no improvement, worsening, failure and death.
TABLE IIT
Distribution of Drug-Related Problems per tuberculosis and system (n = 62).
Disease or system DRP
Indication Effectiveness Safety Adherence Total
Tuberculosis 7 6 88 3 104
Cardiovascular System 1 5 1
Metabolic diseases 0 3 0
Central Nervous 1 1 1
System
Others 7 2 1 12
Total 16 17 89 6 128

DRP = Drug-Related Problems.

For each patient was calculated one index
of pharmaceutical care impact, splitting the DRP
numbers with positive result per the DRP evaluated
numbers. The values greater than or equal 50%
of this index was considered satisfactory and
the values below was considered unsatisfactory
(Nascimento et al. 2011).

The pharmaceutical care impact index showed
a mean £ SD = 0.66 + 0.38 and a median of 0.77.
The index was calculated for 46 patients, as 13
patients had no DRP, and three did not have a
DRP with a positive result, making it impossible
to calculate the index. Pharmaceutical care was
considered satisfactory for 73.9% of the patients

and had a resolution level of 77%. All patients in
the study had a cure outcome.

The only significant association found was
between smoking and the pharmaceutical care
impact (p < 0.05). No significant association was
found for any other variable. The association
between the pharmaceutical care impact and the
“occupation” variable was only tested for 45
patients because, in addition to the factors described
above, there was one patient with no data entered
on the medical record. Only for alcoholism variable
was analyzed using the Fisher exact test, for other
variables, the characteristics select was analyzed
using the Chi-square test.

An Acad Bras Cienc (2017) 89 (4)
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DISCUSSION

In this study, the majority of TB cases occurred
in patients of working age, which corroborates the
findings of other authors (Breen et al. 2006, Vieira
and Gomes 2008, Ferreira et al. 2013). The age
range of patients predominated in the study is over
forty years old and is a predictive factor for the
development of adverse reactions (Conde and Souza
2009, Brasil 2011). The elderly group requires
the utmost care, since they are more susceptible
to problems caused by adverse reactions and drug
interactions due to polypharmacy (Baldoni et al.
2013). The higher likelihood of hepatic and renal
function impairment in this age group can lead to
treatment complications (Arbex et al. 2010).

This study differs from others in which
the proportion of men is higher than women
(Vasconcelos and Chatkin 2008, Maior et al. 2012,
Alcantara et al. 2012). This difference is most
likely due to the characteristics of the outpatient
clinic during the study period. Considering the
gender of the patient is warranted, as some studies
have found a statistically significant higher non-
adherence rate among male patients (Ferreira et al.
2005, Silveira et al. 2012). However, in another
study, no significant association was identified
between these variables (Campani et al. 2011).

The evaluation of TB patient contacts is
important for diagnosing the disease or for
determining the need to perform prophylactic
treatment for TB. Therefore, assessing the number
of residents per household is of utmost importance
(Brasil 2011), as also shown in studies by Hartwig
et al. (2008) and Barroso et al. (2004). Living alone
is also a factor that predisposes a patient to abandon
treatment, most likely due to lack of support and
help during treatment. Campani et al. (2011)
reported that people who did not live with their
family members had a significant association with
non-adherence to treatment. In this study, eight
patients lived alone; however, all were discharged
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after cure, which shows that this characteristic did
not influence the outcome.

Alcoholism is a predictive factor for non-
adherence to TB treatment, as it increases the risk
of hepatotoxicity, leaving patients more likely to
experience adverse reactions. Thus, this factor may
ultimately undermine treatment success (Munro et
al. 2007, Arbex et al. 2010). Several studies have
demonstrated the need to monitor patients who
consume alcohol (Campani et al. 2011, Oliveira
and Antunes 2012, Silveira et al. 2012, Viegas et al.
2017). This study included six alcoholic patients,
but this characteristic did not influence treatment
outcome because all patients were ultimately cured.

The monitoring of smokers is important
because smoking is associated with recurrence
of TB and mortality. In addition, smoking can
contribute to generating more extensive sequelae
by increasing the severity of injuries and delaying
healing (Brasil 2011).

The use of antimicrobial was expressive,
especially those used to TB treatment, because one
of the inclusion criteria was be treating this disease.
After the use of antimicrobials, drugs used in the
alimentary tract and metabolism were the second
most commonly used class, as such drugs are used
to minimize adverse gastrointestinal reactions in
the treatment of TB, which are very common.

The DRP found most frequently during follow-
up was related to safety, as demonstrated by Santos
et al. (2006), also conducted on TB patients in an
outpatient setting. This result was expected due to
the known adverse impacts of TB treatment (Arbex
et al. 2010, Brasil 2011), which have also been
shown in many other studies (Santos et al. 2006,
Maciel et al. 2010, Ferreira et al. 2013).

DRP relating to adherence to pharmacological
treatment were the least frequent, as observed
by Cipolle et al. (2012), where less than 15% of
DRP were related to non-adherence. Furthermore,
studies have demonstrated that patients undergoing
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pharmacotherapeutic follow-up had higher rates of
treatment adherence (Clark et al. 2007).

Most studies of pharmaceutical care,
regardless of the pathology studied and the
practice development scenario, have shown a
higher proportion of DRP related to effectiveness
compared to this study (Correr et al. 2009,
Nascimento et al. 2009, Martins et al. 2013,
Ramalho de Oliveira 2013). This result can be
explained by the specific pathology and locality
in which this study was developed, which is a
referral outpatient clinic of a university hospital
that provides thorough treatment to all patients.

The reasons for no evaluation of some DRP
were the insufficient consultation numbers and
the lack of counter reference for the cases that
conduct consisted of patient referral for another
professional, these reasons may interfere in DRP
resolutions. However, Nascimento et al. (2011)
have described the same reason.

Other diseases together with TB can determine
many medications and increase the drug interaction
possibility, so the pharmaceutical care becomes
important.

The pharmaceutical care impact was
considered satisfactory and resolute. In Nascimento
et al. (2011) study, the solvability level was 67%,
considering like this study only the DRP resolution
for the indicator calculation. However, in that
study, the scenery was different, and with patients
that were presenting a lot of diseases, and without
TB. In Cipolle et al. (2004) study there was 90.6%
of the clinical results partially improved, stable or
resolved. Nonetheless, the study evaluated health
status improvement in a global form, not only DRP
resolution.

The DRP not identified in the study, the main
reason being the non-recording of the evaluation
on the patient’s medical record. Other reasons were
an insufficient number of consultations, making it
impossible to evaluate the intervention, and a lack
of cross-referencing for cases in which the process

consisted of patient referral to another health
professional for resolution of the DRP. These same
reasons for non-evaluation were also described by
Nascimento et al. (2011).

Most patients had between one and four
associated diseases. This finding is important
because the presence of certain diseases may
require the use of large amounts of drugs for
their treatment, and if so, there is a possibility of
increased drug interactions.

The analysis of association between selected
characteristics and the impact of pharmaceutical
care, a significant association was found for the
smoking variable, i.e., among patients with the
greatest impact of pharmaceutical care (index >
0.50), there was a higher proportion of patients
who were not smokers.

The limitation of the study is the selection of
the population for convenience, which can’t be
extrapolated to other sites, but reached 80% of TB
cases treated in the period.

Only one study describes the pharmaceutical
care focused on DRP in TB patients for the
management of pharmacotherapy. The study
included seven patients (Santos et al. 2006) and in
our study were monitored 62 patients.

Considering the cases of TB abandonment in
the country (10.4%) (MS 2017) far from the goal
recommended by WHO (below 5%) (WHO 2016),
the pharmacist plays an important role in patient
education; in monitoring effectiveness treatment; in
pharmacotherapy safety, and in promoting rational
drug use (Mkele 2010).

In conclusion, the results demonstrate that
pharmaceutical care is effective for identifying,
resolving, and preventing DRP, especially because
all patients obtained a cure. A rational decision-
making process regarding drug therapy, it should
be carefully documented, evaluated, improved,
and deployed when following up patients using
medication over the long-term.
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