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Abstract

Introduction: Multidrug resistant tuberculosis (MDR-TB) is treated with
second line antituberculosis drugs. These drugs are notorious for inflicting
serious adverse drug reactions (ADRs), which many studies have shown
causes a wide range of economic and health problems including death. Aim:
The study examined the prevalence of ADRs, associated risk factors, socio-
demographic association and outcomes among patients treated for MDR-TB
at a comprehensive tuberculosis treatment center in Nigeria. Method: The
study was conducted at the Government Chest Hospital, Jericho, Ibadan. We
applied a retrospective assessment of patient treatment data and ADRs re-
ports stored at the study site from March 2013 and February 2016. Subse-
quently, a prospective study of ADRs was conducted on patients admitted
into the same hospital. Causality relationship between the drugs and the re-
ported ADRs was determined with a specially validated tool. The outcomes
assessed include recovery from the ADRs, death and permanent deafness
from the ADRs. Extracted data were analyzed using SPSS version 22.0. Risk
Ratio was calculated for the influence of risk factors for adverse drug reac-
tions. Logistic regression was performed to test for the strength of relation-
ships between risk factors and incidence of ADRs among patients. Result:
Almost all the participants in this study reported adverse drug reaction [99%
(118/119)]. However, ototoxicity was the most prevalent ADR (35.3%), fol-
lowed by electrolyte imbalance (12.6%), gastrointestinal track (10.1%) and
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psychiatric disorders (10.1%). Being older than 35 years and HIV negative or
having a healthy BMI were not significant risk factors for developing ADRs.
Duration of ADR above one month was significantly associated with the out-
come of ADR. Conclusion: Ototoxicity, electrolyte imbalance, psychiatric
disorders and gastrointestinal tract problems were the most frequently re-
ported ADRs. Healthcare providers, government and donor agencies sup-
porting the treatment should ensure that hearing aids and other forms of
support are readily made available for the affected patients.
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1. Introduction

Tuberculosis (TB) is a communicable disease that has emerged among the top 10
causes of death worldwide. It is the leading cause of death from a single infectious
agent, ranking above HIV/AIDS [1]. TB is one of the major health problems in
Nigeria and the country ranks 6™ out of 30 high burden countries for Tuberculo-
sis globally and 1% in Africa in one of the recent global reports by WHO [1].

Multidrug resistant tuberculosis (MDR-TB), which is more fatal than the nor-
mal TB, develops when the Mycobacterium tuberculosis develops resistant to the
backbone treatment, which is rifampicin (R) and isoniazid (INH). The Nigerian
Guidelines for treating MDRTB (2012) recommended the conventional regimen
in which is administered over a 20-month period, 8 months intensive and 12
months continuation phase. The 8 months intensive phase had the injectable ami-
noglycoside kanamycin or capreomycin as the backbone. The conventional pro-
grammatic regimen with which MDR treatment started in Nigeria was composed
as follows:

1) Oral fluoroquinolone—Levofloxacin;

2) Second line injectable—Kanamycin/Capreomycin;

3) Other core second line agents—Cycloserine;

4) Other core second line agents—Prothionamide;

5) Add-on agents—Pyrazinamide.

The conventional regimen was used in the Country from 2010 and until 2017
when it gave way to the shorter regimen after its adoption by the WHO in 2016.
The injectable-based shorter regimen is given over a period of 9 - 11 months
with a combination of 7 drugs (High dose isoniazid, Ethambutol, Pyrazinamide,
Prothionamide, Clofazimine, Moxifloxacin and an injectable aminoglycoside or
cyclic peptide capreomycin). A transition to all oral bedaquiline-based regimen
was yet to commence at the time of this study.

Government Chest hospital is a tuberculosis specialist and referral center for
all forms of tuberculosis from drug susceptible tuberculosis (DSTB) to multidrug
resistant tuberculosis (MDR-TB) and extensively drug resistant tuberculosis
(XDR-TB)—all of which are referred to as drug resistant tuberculosis (DR-TB).
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MDR-TB patients are treated with more toxic, and more expensive second-line
anti-TB drugs (SLDs) [2]. Due to the long duration of therapy and concurrent
use of multiple second-line drugs, adverse drug reactions (ADRs) are regarded as
one of the most important clinical considerations in patients undergoing MDR-TB
treatment [3] [4] [5] [6] [7]. The ADRs range from mild adverse drug events
(ADEs) such as nausea/vomiting, headache to life-threatening events (such as
renal failure, hepatotoxicity) and death [8] [9] [10] [11] [12]. The treatment-related
problems that ADRs can cause include temporary interruption or permanent
discontinuation of chemotherapy [13], which in turn, diminishes the effectiveness
of chemotherapy owing to no adherence. ADRs also escalate poor treatment
outcomes, especially increasing the risk of developing extensively drug-resistant
TB [4] [14].

Risk factors are defined as conditions or measurements associated with the
probability of disease or death not necessarily recognized by the patient [15] [16]
[17]. Managing risk factors for ADRs is crucial for improving patient safety, par-
ticularly for the elderly, comorbid, and polypharmacy patients [18]. ADRs have
risk factors, and some are preventable. Risk factors can be categorized into five
main categories, including patient, disease, medication, health service, and ge-
netics [18]. In a recent study, the risk factors for presence of ADRs in MDR-TB
patients were summarized to comprise: Old age, Malnutrition, Pregnancy and lac-
tation, Alcohol addiction.

Liver failure, Chronic renal failure, HIV infection, Disseminated TB, Aller-
gy/atopy, Anaemia, Diabetes Mellitus, Family history of ADRs, Patients receiv-
ing intermittent treatment, Patients receiving treatment for other comorbidities,
in addition to anti-TB drug [19].

Few studies have described the occurrence and patterns of ADRs in Nigerian
tuberculosis patients while specific studies in MDR patients are still fewer, yet,
the impact of ADRs among drug resistant tuberculosis patients is well reported.
None of these studies have examined the potential risk factors that predispose or
aggravate the possible occurrence of ADRs among these groups of patients.

The study therefore aims to comprehensively analyze the prevalence of ADRs
among patients treated at a comprehensive tuberculosis center in Nigeria over a

period of five years.

2. The Objectives Were

1) To describe the characteristics of the patients.

2) To demonstrate the type and frequency of ADR of MDR-TB patients on
admission.

3) To describe the risk factors associated with the incidence of ADR.

4) To describe the outcome of ADRs among the studied population.

3. Method
3.1. Setting

This study was conducted at the Government chest hospital Jericho Ibadan be-
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tween March 2013 and September 2018. The hospital is a referral center for
chest-related diseases especially tuberculosis. This center treats all the different
forms of TB from the drug susceptible TB to multidrug resistant and extensively
drug resistant tuberculosis.

It serves the entire Country as the only referral center for the treatment of ex-
tensively drug resistant tuberculosis (XDR-TB) in addition to management of drug
susceptible tuberculosis (DS-TB) and multidrug resistant tuberculosis (MDR-TB).
Attempt was made to examine the patient characteristics, pattern of ADRs, out-

come of the ADRs and associated risk factors.

3.2. Study Population

The study population is all MDR-TB patients who were admitted for treatment
to the Government chest hospital Jericho Ibadan between March 2013 and Sep-
tember 2018.

3.3. Sampling

Total sample was used. All the patients treated within the period were included

in the analysis.

3.4. Study Design

This study started as observational retrospective cohort study where documents,
reports and treatment records of patients that were managed for multidrug re-
sistant tuberculosis between March 2013 and February 2016 were scrutinized for
records of adverse drug reactions experienced during treatment and captured
into an excel template. This was in addition to those adverse drug reactions that
have been formally reported to the National regulatory Agency responsible for
the monitoring of adverse drug reaction as well as regulation of drugs, cosmetics
and medical; devices (NAFDAC).Thereafter patients that were managed be-
tween March 2016 and September 2018 were actively monitored for incidence of
adverse drug reactions. Adverse drug reactions were captured through direct
observation by the team of healthcare providers of the patients, personal com-
plaints rendered by the patients as well as analysis of investigational reports used
for follow up of the patients’ treatment especially audiometry and blood chemi-
stry reports. Therefore the study adopted a partly retrospective and partly pros-
pective method. Causality relationship between the drugs and the reported ad-
verse drug reactions was determined with a special tool developed by the colla-
borative efforts of NAFDAC and Institute of human Virology of Nigeria (IHVN)
in support of Structured Pharmacovigilance training initiatives (SPHARTI) in
Nigeria. This was in addition to the application of the Naronjo causality assess-
ment algorithm.

Extracted data was analyzed using SPSS version 22.0. Univariate analysis using
descriptive statistics was used to summarize the results. Chi square test was done

to determine association between dependent and independent variables. Risk
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Ratio was calculated for the influence of risk factors for adverse drug reactions.
Logistic regression was performed to test for the strength of relationships be-
tween risk factors and incidence of ADR among patients. Statistical significance
was set at p < 0.05.

The study outcome was categorized into three broad categories: Recovered,
died and permanent disability (deafness).

4. Results

Table 1 presents the characteristics of the participants in this study. Of the 119
participants that were included in the study, 118 reported ADR, equivalent to 99%.
Men (66.4%), mean age (37.6 + 12.1 years), normal weights (51.3%) and nearly
35% of the participants were younger adults, with an age range of 25 to 34 years.

5. Prevalence of ADR

Table 2(a) presents the prevalence of various groups of adverse drug reactions
among the study populations.

Table 2(a) also shows the prevalence of ADR among all the 119 MDR-TB pa-
tients who participated in this study, 9.2% had complaints related to allergy,
10.9% arthralgia, 2.5% had cardiovascular related adverse events, 12.6% reported
issued relating to electrolyte imbalance. About 10.1% had GIT related adverse
events, 1.7% reported gynaecomastia, 4.2% had haematological reactions, 1.7%
had neurological reactions, 35.3% reported ototoxicity, 10.1% had psychiatric

disorders, 1.7% reported superinfection.

Table 1. Bio data among MDR-TB patients.

Frequency Percent
(n) (%)
Sex:
Male 79 66.4
Female 40 33.6
Age: 37.6 £ 12.1 years
15 - 24 years 13 10.9
25 - 34 years 41 34.5
35 - 44 years 35 29.4
45 - 54 years 16 13.4
55 - 64 years 10 8.4
>65 years 4 34
BMI scale:
Underweight (<18.5) 53 44,5
Normal (18.5 - 24.9) 61 51.3
Overweight (25.0 - 29.9) 4 34
Obesity (30.0 - 39.9) 1 0.8
Morbid obesity (40.0+) 0 0.0
119 100.0
DOI: 10.4236/jtr.2021.92008 94 Journal of Tuberculosis Research


https://doi.org/10.4236/jtr.2021.92008

A. A. Ganiyu et al.

Table 2. (a) Prevalence of Adverse Drug Reactions (ADR) among MDR-TB patients; (b)
Pattern of ADRs among MDR-TB patients across Socio-demographic grouping.

(2)
Adverse Drug Reactions Frequency Percent

(n) (%)

Allergy 11 9.2

Arthralgia 13 10.9

Cardiovascular 3 2.5

Electrolyte imbalance 15 12.6

Gastrointestinal tract 12 10.1

Gynaecomastia 2 1.7

Haematological 5 4.2

Neurological 2 1.7

Ototoxicity 42 353

Psychiatric disorders 12 10.1

Superinfection 2 1.7

(®)
Age > 35 years Female gender
Adverse Drug Reactions (n = 58) p-value (n = 40) p-value
n (%) n (%)

Allergy 5(8.6) 0.536 4(10.0) 0.540
Arthralgia 5(8.6) 0.560 3(7.5) 0.539
Cardiovascular 0(0.0) 0.244 0 (0.0) 0.550
Electrolyte imbalance 9 (15.5) 0.414 8 (20.0) 0.141
Gastrointestinal tract 8 (13.8) 0.232 1(2.5) 0.043
Gynaecomastia 2(34) 0.235 1(2.5) 0.561
Haematological 2(34) 0.524 2 (5.0) 0.548
Neurological 1(1.7) 0.739 0 (0.0) 0.550
Ototoxicity 21 (36.2) 0.850 14 (35.0) 0.564
Psychiatric disorders 4(6.9) 0.364 5(12.5) 0.534
Superinfection 1(1.7) 0.739 2 (5.0) 0.111

Ototoxicity had the highest prevalence, 40 (35.2%), followed by electrolyte
imbalance, 15 (12.6%) and arthralgia (13 (10.9%). Gastrointestinal tract compli-
cations, 12 (10.1%) and Psychiatric disorders, 12 (10.1%) followed at the same
level of prevalence.

Table 2(b) presents the association of different categories of ADR with female
gender and advanced age on their reported ADRs at 5% level of significance.

The female gender and being more than 35 years did not expose the partici-
pants to a higher risk of ADRs.
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Being >35 years and female, had no significant association with occurrence of
adverse events, except in the case GIT related adverse event which showed sig-
nificant association with the female gender.

The table above shows the significant relationship that might exist between
age of patients above 35 years (n = 58; as against those who are younger) and
ADREs, reporting critical level to be at 5% level of significance. In the same way,
the table is also reporting significant relationship that might exist between fe-
male patients (n = 40; as against male patients) and ADRs, also at 5% level of
significance. Results showed that female gender as a pattern of ADR among
MDR-TB patients is significantly associated with having ADR related to the ga-
strointestinal tract.

Table 3 presents the risk factors and their association with the outcome at 5%
level of significance. There are three outcomes. These are “recovered”, “died”
and “permanently deaf”. There was no significant association between the age of
patients above 35 years old (age risk) and the study outcomes (p = 0.420). Simi-
larly, no significant association was observed between the female gender and the
study outcomes (p = 0.750). Furthermore, there was no significant association
between healthy BMI and the study outcomes (p = 0.815). Moreover, there was
no significant association between being infected with HIV and the study out-
comes (p = 0.450). In summary, Being older than 35 years (p = 0.420), woman (p
= 0.750), and having a healthy BMI (p = 0.815) or being HIV negative (p =
0.450), had no significant association with recovery, death and permanently deaf.

Table 4 presents the onset and duration of adverse drug reactions among
MDR-TB patients and the significant relationship that might exist between the
onset and duration of days and the study outcomes at 5% level of significance.

Table 3. Risk factors for ADRs among MDR-TB patients (Socio-demographic factors and
Outcome of ADR).

Study Outcome
Fre%z;:ncy Pe(r;e):nt Recovered Died Pernll)a:r;;ntly p-value
n (%) n (%) 1 (%)
Advance age (>35):
Yes 58 48.7 46 (46.9) 4 (444) 8 (66.7) 0.420
No 61 51.3  52(53.1) 5(55.6) 4(33.3)
Gender risk (Female):
Yes 40 33.6 34 (34.7) 2(22.2) 4 (33.3) 0.750
No 79 66.4 64 (65.3) 7(77.8) 8 (66.7)
Healthy BMI:
Yes 61 51.3 50 (51.0) 4 (44.4) 7 (58.3) 0815
No 58 48.7 48 (49.0) 5(55.6) 5(41.7)
HIV:
Negative 114 95.8 94 (95.9) 8(88.9) 12 (100.0) 0.450
Positive 5 42 4(41) 1(1L.1) 0 (0.0)
119 100.0 o8 2 12
(100.0) (100.0) (100.0)
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Table 4. Onset and duration days of ADRs among MDR-TB patients.

Study Outcome

Frequency Percent

(n) (%)  Recovered  Died Permanently  p_value

Deaf
n (%) n (%) n (%)
Onset days:
<One week 10 8.4 10 (10.2) 0 (0.0) 0 (0.0)
Two weeks 9 7.6 8(8.2) 1(11.1) 0 (0.0)
Three weeks 4 34 4(4.1) 0(0.0) 0(0.0) 0.636
One month 17 143 14 (143)  2(22.2) 1(8.3)
>One month 79 66.4 62(63.3)  6(66.7) 11 (91.7)
Duration days:
<One week 11 9.2 10 (10.2) 1(11.1) 0 (0.0)
Two weeks 12 10.1 9(9.2) 3(33.3) 0 (0.0)
Three weeks 16 13.4 15 (15.3) 1(11.1) 0(0.0)
One month 22 185 21(214)  0(0.0) 1(8.3) <0-0001
>One month 49 412 43 (43.9) 4 (44.5) 2 (16.7)
No report 9 7.6 0 (0.0) 0 (0.0) 9 (75.0)
98 9 12
1 100:0 (100.0)  (100.0) (100.0)

There was no significant relationship between the onset and the study out-
comes (p = 0.636). Nevertheless, the duration patients lived with the ADRs was
significantly associated with all the study outcomes (p < 0.0001).

6. Discussion

This study investigated the prevalence, risk factors and the consequence of ad-
verse drug reactions among drug resistant tuberculosis patients treated with
second line anti TB drugs in a comprehensive tuberculosis treatment center in
Nigeria.

The major findings of this study are: 1) Almost all the participants reported a
wide range of ADRs beyond what has been reported in previous studies both in
Nigeria and outside Nigeria 2) A detection of at least four ADRs that were fre-
quently reported in the literature 3) An observation that HIV status and older
age were not significant risk factors for the development of ADRs and 4) the on-
set of ADR has no association with outcomes studied, but the duration of the
ADR does. The strength of this study includes compliance to the STROBE guide-
lines and data coverage of a period of five years from a dedicated infectious hos-
pital for the treatment of drug resistant tuberculosis in Nigeria. The study is li-
mited by the non-availability of patients without adverse drug reaction for better
comparison. The sample size which in any case was total sample of all patients
enrolled and treated for over the 5-year period was not large enough for robust

analysis.
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6.1. Proportion of Adverse Drug Reactions Reported

The prevalence of ADR was about 99%, higher than the 44% previously reported
in a nationwide cohort of patients treated for MDR-TB [20]. The difference in
findings between the cohort study and this study could be the improvement in
reporting capacity of healthcare workers that followed the SPHARTI project
[21], in which healthcare workers (medical doctors, pharmacists and nurses) were
trained on prompt and accurate reporting of ADRs. It is also higher than pre-
viously reported in other studies in multidrug resistant tuberculosis management
outside Nigeria, such as 46.9% reported by Rajendra ef al. [22] and 57.3% in a
meta-analysis by Shansan et al [23]. Furthermore, it is higher than the peak of
the range reported in other studies, such as 69% to 96% [24]-[40]. The reasons
for the difference in the prevalence of adverse events reporting across studies
have been reported by Rajendra ef al [22]. Typically, variation in demographic
profiles of cohorts of patients, differences in definitions of adverse events’ ter-
minologies, as adopted by physicians, whether the adverse event was reported by
patient (subjective) or detected by clinician (objective), the basis of clinical evi-
dence along with feasibility of monitoring with serial laboratory investigations
are some of the factors [22]. However, in a more recent retrospective cohort
study of 152 patients, 650 ADRs were documented, of which 56.3% were serious
ADRs. Around 98% of patients developed at least one ADR and 92.6% of the pa-
tients experienced at least one serious ADR [40]. These findings draw very close
to the findings of this study probably due to its exhaustive and thorough data
gathering.

6.2. The Most Frequently Reported Adverse Drug Reactions

Ototoxicity was the most prominent adverse reactions reported by the patients,
with 35.3% higher than the pooled estimate of 14.6% in a Meta-analysis [23] and
also higher than the nationwide cohort study [2]. The utilization of follow up
audiometric reports and patients’ treatments folders at our study site afforded
better detection and capturing of the adverse events than relying on aggregated
reports from many sites with different commitment, training and capacity to
detect and report adverse events. All the same, the reported prevalence still falls
within the ranges documented in the literature of 12% - 70%. [3] [4] [24] [25]
[31] [34]. Rajendra ef al [22] reported that 23.6% is under-reporting because
routine audiometry was not performed on the patient during the intensive phase
of the treatment and many incidence and episodes of ototoxicity would have gone
unreported. We were painstaking not to miss any of the episodes in the course of
treatment of the patients. In this study, proactive measures were taken to address
the complaint or observed ototoxicity; this could be responsible for a lower inci-
dence than the highest reported.

Electrolytes imbalance, which is mostly presented as hypokalemia, ranked
second in the prevalence of the adverse events among the patients (12.6%) and

closely followed by gastrointestinal adverse events (10.1%). The electrolyte im-
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balance is associated with the injectable amino glycoside in the MDR-TB regi-
men. The hypokalemia reported in this study was less than the 23% reported by
Rajebdra et al [22] probably due to concurrent mitigation and management
with dietary supplements and oral potassium supplement. It was however higher
than the reported in the nationwide cohort study possibly due to increased ca-
pacity and efficiency developed in the reporting of ADRs coupled with active
utilization of monthly blood chemistry report to detect early enough any inci-
dence of electrolyte imbalance. Psychiatric disorders and gastrointestinal tract
complications were also reported in this study, consistent with what was re-

ported in the Nigeria’s cohort study [2].

6.3. Risk Factors

Unlike in some previous studies where body weight (BMI) low was associated
with increased risk of ADR [19], no association was found in this study and the
reason might have been the adjustment of dosages according to the weight bands
that was the standard practice as stipulated by the national TB treatment guide-
line in Nigeria. In this study, association was found between low body weight
and risk of ADR same dosed were being given and this exposed the patients to
greater toxicity of the drugs which were most likely dose dependent [19]. HIV
negative status and gender were not associated with increased risk and this was

in tandem with findings in some previous studies.

6.4. Onset and Duration of Adverse Drug Reactions

There was no significant relationship between onset of ADRs and the study out-
come (recovered, died and permanently deafness).However, a significant asso-
ciation between the duration of ADRs and the study outcome was observed. A
larger proportion of the adverse events (41.2%) were prolonged for extended pe-
riod, with the risk of causing death as reported in some studies [2].

The potential weakness of this study is the reliance on retrospective data and
the small sample size. However, ADRs report are reliable sources of information
for post marketing drug safety, and we hope that the findings of this study will
contribute to the well documented fact that antituberculosis medications are
toxic and patients using such drugs require intensive clinical monitoring. It is
also important these ADRs are consistently reported to the medicines regulatory

agencies to promote drug regulation.

7. Conclusion

Patients receiving treatment for drug resistant tuberculosis with second line an-
tituberculosis regimen are disproportionately exposed to the risk of ADRs,
which may include debilitating conditions like ototoxicity and psychiatric dis-
orders or fatal events, such as electrolyte imbalance. The overwhelming need for
safer antituberculosis medications and the intensive monitoring of patients that

must accompany the use of these drugs is again brought to global focus by these
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findings. Developing strategies to reduce the incidence of ADRs will be of im-
mense benefit for the optimization of the regimens which have proven to be
highly effective in the management of MDR-TB.
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