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SUMMARY . Polypharmacy in tuberculosis is used to prevent occurrence of resistance to mycobacteria.
However, drug-drug interaction is one of the undesirable consequences of polypharmacy, that may lead to
ineffective medication or change in therapeutic response. The objective of the study was to identify preva-
lence, types and nature of potential drug-drug interactions in tuberculosis patients at Khyber Teaching
Hospital, Peshawar Pakistan. Medical records of 409 randomly-selected patients were reviewed for pDDIs
using Micromedex Database. Results show that total 304 interacting-combinations lead to 1437 potential
drug-drug interactions. 87.5% of the these potential drug-drug interactions were of moderate and major
severity (i.e., 65.6% and 44.3% respectively). With regards to scientific-evidence, almost 50% of the poten-
tial drug-drug interactions were good documented while 34.7% had fair level of documentation. Further-
more, we have listed some of the interacting drug combinations, particularly most frequent major and
moderate interactions, will help health care professionals to review their established therapeutic strategy
for tuberculosis patients in their clinical settings.

RESUMEN. La polifarmacia se utiliza en la tuberculosis para prevenir la aparicion de resistencia a las micobacte-
rias. Sin embargo, la interaccién farmaco-farmaco es una de las consecuencias indeseables de la polifarmacia,
que pueden conducir a medicamentos ineficaces o a cambios en la respuesta terapéutica. El objetivo del estudio
fue identificar la prevalencia, tipos y naturaleza de las potenciales interacciones farmaco-firmaco en pacientes
con tuberculosis en Khyber Teaching Hospital, Peshawar Pakistdn. Los registros médicos de 409 pacientes selec-
cionados al azar fueron revisados para pDDIs utilizando la base de datos Micromedex. Los resultados muestran
que el total de 304 que interactian combinaciones conducen a 1437 potenciales interacciones farmacoldgicas.
87,5% de estas potenciales interacciones farmaco-formaco eran de gravedad moderada y mayor (65,6% y 44,3%
respectivamente). En cuanto a la evidencia cientifica, casi el 50% de las posibles interacciones entre farmacos
fueron bien documentadas, mientras el 34,7% tenian buen nivel de documentaciéon. Ademas, se ofrece una lista
de algunas de las combinaciones de fairmacos que interactian, en particular las interacciones importantes y mo-
deradas mds frecuente, como ayuda a los profesionales de la salud para revisar la estrategia terapéutica estableci-
da para pacientes con tuberculosis en sus entornos clinicos.

INTRODUCTION

Many drugs when co-administered may ex-
hibit effects different from their individual phar-
macological actions. The change in therapeutic
response may be agonistic, antagonistic or syn-
ergistic in nature !. Drug-drug interactions are
not always serious. In some patients severe re-
actions occur, while the other experience no ef-
fects 2. Drug-drug interactions are more critical
in case of drugs having severe toxicity and a
low therapeutic index 3.

The first-line treatment of tuberculosis (TB)

include rifampicin, isoniazid, ethambutol, pyraz-
inamide and streptomycin. Most of these agents
are candidates of common drug interactions,
e.g., rifampicin is a potent liver enzyme inducer,
hence increasing the metabolism and excretion
of the drugs metabolized by microsomal en-
zymes 45. Similarly, ethambutol and pyrazi-
namide can increase serum urate levels. Pyrazi-
namide inhibits the urate clearance, hence may
interact with allopurinol and probenecid ©7.
Likewise, streptomycin can be a potential risk of
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oto- or nephrotoxicity in the presence of ototox-
ic or nephrotoxic drugs, and it can be a poten-
tial threat of fatal respiratory depression in the
presence of anaesthetics and neuromuscular
blocking drugs 8.

Polypharmacy is used in conditions where
combination of many drugs are appropriate and
useful, such as diabetes mellitus, Helicobacter
pylori gastritis and tuberculosis, etc. In tubercu-
losis three or four different drugs are combined
to prevent occurrence of resistance to mycobac-
teria 9. However, drug-drug interaction is one of
the undesirable consequences of polypharmacy.
The competence of physician to prescribe suit-
able medicine in a safe manner is a critical fac-
tor in polypharmacy 1°. There have been serious
concerns regarding prescription practices in
Pakistani hospitals, and more specifically in
public hospitals 1112, Many studies have high-
lighted the issue of potential drug-drug interac-
tions in different hospitals in Pakistan 13-15. For
instance, in a cross-sectional study of 400 pa-
tients’ from the internal medicine ward of two
different tertiary hospitals was performed. The
prevalence and nature of potential drug-drug in-
teractions (pDDIs) showed that 63.6 % and 23%
of the identified 675 pDDIs were of moderate
and major severity 1°.

Likewise, in tuberculosis, drug-drug interac-
tions is more important because the conditions
can be potentially fatal due to therapeutic fail-
ure 17. This study deals with the prevalence of
pDDIs in medication profiles of patients with
Tuberculosis. In order to point out frequently
occurring pDDIs of different levels such as con-
traindicated, major, moderate and minor severity.

MATERIAL AND METHODS
Settings, data collection and approval

This study was carried out in pulmonology
and medical wards of a tertiary care hospital
Khyber Teaching Hospital, Peshawar, Khyber
Pakhtunkhwa, Pakistan, which is a 1200-bed
teaching hospital. Khyber Teaching Hospital
provides health care facilities and referral ser-
vices to a population of about 350,000 inhabi-
tants of Jamrud Road, Peshawar and adjacent ar-
eas of the city. A study was conducted which
analyzed of 409 TB patients admitted during the
month of January 2011 to January 2014 in medi-
cal wards and from January 2012 to December
2013 in pulmonology ward. Both genders (194
males and 215 females) were included in this
study.

Permission was obtained from hospital au-
thorities to use medical records of patient for
collection of data, which included patient’s age,
gender, date of admission, date of discharge, di-
agnosis and detail of medication therapy provid-
ed in the hospital.

Screening of potential drug-drug interac-
tions

Micromedex Database (Thomson Reuters
Healthcare Inc., Greenwood Village, Colorado,
United States) was used to analyze patients’
medication profiles for pDDIs 8. The software
displays all drug-interactions present in the pa-
tient’s profile. The identified pDDIs were cate-
gorized on the basis of their levels of severity,
onset, and scientific evidence as per classifica-
tion of Micromedex.
Severity

Contraindicated: the drug-combination is
contraindicated for Co-administration. Major:
there is high chances of death and supervision
is required to prevent or minimize serious side
effects. Moderate: this may cause worsen pa-
tient’s condition and may require alteration of
drugs. Minor: minor effects are produced that
don’t impair therapeutic outcome and there is
no need of any major change in therapy
Documentation

Excellent: the interaction has been clearly
demonstrated in well-controlled studies. Good:
studies strongly suggest that the interaction ex-
ists except proof of well controlled studies. Fair:
available evidences are poor, but the interaction
is suspected on the basis of pharmacologic con-
siderations; or, evidences are good for an inter-
action of pharmacologically similar drug. Poor:
theoretically, the interaction may occur but re-
ports are very limited, such as few case reports.
Unlikely: data are very poor and lack a proper
pharmacologic basis.

Data analysis

Prevalence of pDDIs, of any of the severity-
levels (overall-prevalence), was identified. Like-
wise, number of patients exposed to different
types of pDDIs such as contraindications, major,
moderate and minor pDDIs were determined.
All identified pDDIs were categorized on the
basis of their levels of severity, onset and scien-
tific evidence. SPSS for Windows version 22
(SPSS, Inc., Chicago, IL, USA) was used for all
statistical analyses.



RESULTS AND DISCUSSION

In our study 409 tuberculosis patients (47.4%
males and 52.% females, respectivley) were ana-
lyzed for the nature and prevalence of pDDIs
(Table D).

Unexpectedly, 74.1% (304 in number) of the
drug combinations exhibited around 1437 drug-
drug interaction. Among the identified pDDIs
65.6% were of moderate severity while those of
major severity constituted 44.3% of the pDDIs.
Moreover, 6.3% of the pDDIs were of con-
traindication nature (Table 2).

With regards to the documentation of pDDIs
most of the pDDIs were good reported (i.e.,
49.4%) while documentation of fair and excel-
lent nature was 34.7% and excellent 15.9%, re-
spectively (Table 3).

This study shows that the prevalence of
pDDIs in tuberculosis patients (i.e. 74.1%) is
higher than that reported in other patients from
different hospitals. For instance, 45% and 64.8%
prevalence of pDDIs were observed in pul-
monology and psychiatry ward of Khyber
Teaching Hospital, Pakistan 1314, Moreover, a
Brazilian teaching hospital showed prevalence
of 52% 19. Similarly, 28% prevalence was ob-
served in Dutch University Hospital 20. Never-
theless, most of the pDDIs reported in this pa-
per are of moderate nature (i.e. 60.6%), while
26.9% are major pDDIs. These results are con-
sistent with other studies performed on different
type of patients and hospitals 1319,20,

As for as the interacting drug combination

Characteristic Number, n (%)
Gender Female 215 (52.6)
Male 194 (47.4)
=< 20 48 (11.7)
21 -39 96 (23.5)
Age (years) 40 - 59 121 (29.6)
60 - 70 101 (24.7)
=70 43 (10.5)
<3 100 (24.5)
Hospital 4-6 166 (40.6)
stay (days) =7 143 (35.0)
<4 78 (19.1)
Prescribed medications 5 - 8 229 (56.1
per patient >9 102 (25.0)

Table 1. General Characteristics of samples (TB pa-
tients).
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are concerned, most of the major pDDIs are ob-
served with Rifampin when co-administered
with other drugs (Fig. 1). For instance, 8% and
9% of the major pDDIs were observed when Ri-
fampin co-administred with Isoniazid and Pyraz-
inamide, respectively. Similarly, Dexametha-
sone-Rifampin combination were observed in
around 4% of the intermediate pDDIs. The fre-
quent interaction Rifampin with other drugs is
quite well reported, which might be due to the
effect of Rifampin on the clearance of many
drugs 2! and liver enzyme inducing property of
rifampicin. Hence, the metabolism of many
drugs by the liver is increased, thereby decreas-
ing their levels and reducing their effects.

Moreover, the contraindications which con-
stituted 6.% of the total pDDIs happened to be
primarily due to co-administration of drugs like
Artemether with Rifampicin, Isoniazid and
Pyrazinamide etc. Combining these medications
may significantly reduce the blood levels of
artemether and reduce its effectiveness in treat-
ing malaria. If doctor does prescribe these medi-
cations together, pharmacist need to adjust the
dose using special tests to safely administer both
medications.

Type of prevalence Frequency (%)
Overall 304 (74.1)
Contraindicated 26 (6.3)
Severity-wise Major 181 (44.3)
prevalence Moderate 268 (65.6)
Minor 83 (20.3)
Number 1-2 117 (28.6)
of pDDIs 3-5 94 (23.03)
per patient =6 93 (22.7)

Table 2. Prevalence of the potential drug-drug inter-
actions (pDDIs).

Frequency (%)

Contraindicated 38 (2.6)

. Major 387 (26.9)
Severity

Moderate 871 (60.6)

Minor 141 (9.8)

Excellent 228 (15.9)

Documentation Fair 499 (34.7)

Good 710 (49.4)

Table 3. Distribution of pDDIs with respect to severi-
ty and documentation.
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Artemether/ Lumefantrine — Carbamazepine
Artemether / Lumefantrine — Isoniazid / Rifampin
Calcium Gluconate — Ceftriaxone Sodium
Artemether / Lumefantrine — Rifampin
Artemether / Lumefantrine = Dexamethasone

Artemether / Lumefantrine — Isoniazid /...

Quinine sulfate — Rifampin
Isoniazid/ Rifampin - Pyrazinamide

Isoniazid / Pyrazinamide / Rifampin — Quinine...

Aminophylline - Levofloxacin
Aminophylline= Ciprofloxacin
Pyrazinamide — Rifampin

Isoniazid — Rifampin

Amlodipine Besylate — Dexamethasone
Aminophylline—Rifampin

Aspirin — Spironolactone

Isoniazid / Pyrazinamide / Rifampin —...

Ciprofloxacin— Dexamethasone
Diclofenac Sodium — Rifampin
Aspirin = Furosemide
Diclofenac Sodium — Isoniazid
Aspirin — Dexamethasone

Isoniazid / Pyrazinamide / Rifampin —...

Dexamethasone — Levofloxacin
Isoniazid / Pyrazinamide / Rifampin — Omeprazole

Diclofenac Sodium — Isoniazid / Pyrazinamide /...

Omeprazole — Rifampin
Isoniazid = Acetaminophen

Dexamethasone — Isoniazid / Pyrazinamide /...

Dexamethasone — Rifampin
Aminophylline=Ranitidine Hydrochloride
Aminophylline=Clarithromycin
Aminophyline — Furosemide

Freguent Contraindications

—Frequent
Major
Interactions

= Frequent Intermediate
Interactions

— Frequent Minor

Interactions

1 2 3 4 5 6 7 8 9 10

Drug-Drug Interaction Frequency {%)

Figure 1. Diagrammatic Representation of Common interacting drug-combinations.

Limitations of the study

This study only presents potential drug-drug
interactions observed in a tertiary care hospital
of Khyber Pakhtunkhwa province of Pakistan.
Therefore, it cannot be generalized to other hos-
pitals. However, similar pattern of pDDIs is ex-
pected in other hospitals in Pakistan. Neverthe-
less, a thorough work needs to be done to as-
certain the actual clinical consequences of these
interactions.

CONCLUSIONS

We have recorded a high prevalence of
pDDIs in tuberculosis patients. Most of the in-
teractions were of moderate severity, however,
major pDDIs were also recorded in substantial
number. The list of most frequently identified
major or moderate pDDIs will be helpful in
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screening medication therapies for pDDIs. Strict
patient monitoring is recommended to manage
and prevent therapeutic flaws, and in turn avoid
negative clinical consequences of these interac-
tions in the tuberculosis therapeutic strategy.
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