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AFB Acid fast bacteria
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Operational definitions

Mono-resistance: resistance to one first line anti-tuberculosis drug (WHO, 2020Db).
Poly-resistance: resistance to more than one first line anti-tuberculosis drug, other than both
Isoniazid and Rifampicin combined (WHO, 2020b).

Multidrug-resistance(MDR-TB): resistance to at least Rifampicin and Isoniazid (WHO, 2020b).
Extensively drug resistant TB (XDR-TB) is defined as MDR-TB with additional resistance to
any fluoroquinolone and one of the second-line anti-TB injectable agents; kanamycin, amikacin,
or capreomycin (WHO, 2020b).

New case is defined as a newly registered episode of TB in a patient who has never been treated
for TB or has taken anti-TB medicines for less than 1 month (WHO, 2020b).

Previously treated refers to patients who have received 1 month or more of anti-TB medicines in
the past. Previously treated cases may have been treated with a first-line regimen for drug
susceptible TB or a second-line regimen for drug-resistant forms (e.g. shorter MDR-TB regimen)
(WHO, 2020Db).

Others are previously treated TB cases without a treatment outcome (Nkolo et al, 2019).

Mortality is ratio of the total number of deaths to the total population (WHO, 2013).

Mortality rate is a measure of the frequency of occurrence of death in a defined population

during a specified interval (WHO, 2013).

Treatment Success -if the TB patients were cured (negative smear microscopy at the end of the
treatment and on at least one previous follow-up test) or completed treatment with resolution of

symptoms (WHO, 2013).
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Lost to follow up -A TB patient who did not start treatment or whose treatment was interrupted

for 2 consecutive months or more (WHO, 2013).
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Abstract
Introduction: Drug resistant tuberculosis (DR-TB)/HIV co-infection remains a growing threat to
public health and threatens global TB and HIV control programs. HIV is likely to worsen the
outcomes of DR-TB and DR-TB is likely to worsen the outcomes of HIV despite the scale up of
TB and HIV services and advances in treatment and diagnosis.
Objective: To determine the mortality rate and factors associated with mortality among patients
with drug resistant TB/HIV co-infection at Mulago Hospital.
Methods: This study employed a retrospective cohort study design. It was carried out in Mulago
Hospital tuberculosis unit and the eligible participants were those with DR-TB and HIV co-infec-
tion. Pre-tested structured data extraction forms were used to obtain information from the patients’
medical records by trained research assistants. Data on sociodemographics, HIV and TB clinical
characteristics was collected. Data were analyzed in STATA version 14.0. At univariate, data were
presented in form of medians with corresponding interquartile ranges for continuous data while
frequencies and percentages were used for categorical variables. Modified poisson regression with
robust standard errors was used to determine relationships between the independent variables and
the dependent variable (mortality) at bivariate and multivariate analysis.
Results: Of the 390 participants enrolled, 201(53.9%) were males with a mean age of34.7 (£10.6)
and 128 (32.8%, 95% CI1=28.3-37.7%) died. ART initiation (aIRR 0.79, 95% CI= 0.71-0.88), hav-
ing a BMI >18.5Kg/m? (aIRR 0.91, 95% CI= 0.85-0.97), having a documented patient phone con-
tact (aIRR 0.85, 95% CI=0.76-0.97), having a MUAC >24.5cm (alRR 0.83, 95% CI= 0.78-0.88)
and having an adverse event during the course of treatment (alRR 0.81, 95% CI= 0.75-0.87) were

protective against mortality.

XV



Conclusion: There was a significantly high mortality rate due to the DR-TB/HIV co-infection.
Having a side effect, BMI >18.5Kg/m?, starting ART and MUAC >24.5cm were protective against
mortality. These results suggest that initiation of all HIV positive patients with DR-TB on ART

and frequent monitoring of drug side effects highly reduce mortality.
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CHAPTER ONE

1.0 Introduction

Despite scale up of tuberculosis /HIV services and advances made in treatment and diagnosis, drug-resistant tu-
berculosis (DR-TB) remains a growing threat to public health and threatens global TB and HIV control (Singh et
al., 2020).In 2019, an estimated 3.3% of new TB cases and 18% of previously treated cases had MDR-B/RR-
TB. In absolute numbers, there were an estimated 465 000 (range, 400 000535 000) incident cases of RR-TB
while 78% had MDR-TB(WHO, 2020a).

In sub-Saharan Africa, DR-TB prevalence among new TB patients was 3.9% while that of those previously treated
was 21% (Musa et al., 2017). Additionally, among previously treated TB

patients, the prevalence of DR-TB and MDR-TB was 53% and 34% respectively (Otu et al., 2017) with East
Africa having an estimated burden ranging from 0.4%-4.4% among new cases and 3.9%-17.7% among recurrent
TB patients (Kidenya et al., 2014).

In Uganda, DR-TB prevalence was 1.6% among newly diagnosed TB cases and 12% among previously-treated
TB cases (Okethwangu et al., 2019) and the risk of TB is higher among HIV positive patients than HIV negative
patients (Baluku et al., 2020; Nkolo et al, 2018a; Podlekareva et al., 2017).There is a dual potential of death due
to both disease conditions. There is high mortality associated with DR-TB (Bei et al., 2018) but also mortality
associated with HIV(Singh et al., 2020) due to opportunistic infections and drug related adverse reactions. HIV is
also likely to worsen outcomes from DR-TB (Daftary et al., 2014) and DR-TB is likely to worsen the outcomes
from HIV (Farley et al., 2011). Also, the medicines for both conditions are associated with toxicities such as:
hepatotoxicity, renal toxicity (K. Schnippel et al., 2017) which have a high potential to result in death. In addition,
toxicities may at times result into drug withdrawal by clinicians and affect patient drug adherence in turn affecting
treatment outcomes. In Uganda, DR-TB/HIV mortality has been reported at 11.7-19% (Nkolo et al, 2019; USAID,

2018)



Among the factors found to be associated with DR-TB/HIV mortality across several studies were; age, sex, an-
tiretroviral therapy/TB regimen, hospitalization, education, marital status, diabetes history, CD4 cell count, body
mass index, time of drug initiation, change in drug regimen, malnutrition, type of treatment modality (hospital
based or community based), smoking status, co-morbidity, adherence, anemia (Aljadani, Ahmed, & Al-Jahdali,
2019; Chung-Delgado, Guillen-Bravo, Revilla-Montag, & Bernabe-Ortiz, 2015; Farley et al., 2011; Gandhi et al.,
2012; Hirasen et al., 2018; Mollel & Chilongola, 2017; O’Donnell et al., 2013; Salinas, Armstrong, Silk, Haddad,
& Cegielski, 2017; Viana, Redner, & Ramos, 2018) and adverse drug reactions like gastrointestinal toxicity, nau-
sea, vomiting and diarrhea), ototoxicity, kidney dysfunction, hepatic dysfunction, anemia and insomnia (Brust et
al., 2013; Isaakidis et al., 2012; Lehloenya & Dheda, 2012; Sagwa et al., 2012; Schnippel, Firnhaber, Berhanu,
Page-Shipp, & Sinanovic, 2017; Shean et al., 2013).

There is paucity of data in the Ugandan context as to whether the DR-TB/HIV places a person at increased risk
for mortality. Whereas people have evaluated predictors of mortality in DR-TB and have found HIV to be one of
them; few have evaluated predictors of mortality among those with DR-TB/HIV co-infection specifically (Kliiman
& Altraja, 2010; Kurbatova et al., 2012). More still, studies about DR-TB/HIV mortality have not been carried

out in the Ugandan setting.

The aim of this study was to determine the mortality rate and factors associated with mortality among patients
with DR -TB/HIV co-infection so as to detect gaps in diagnosis, detection and monitoring of DR-TB to identify
implementation challenges and to act as a basis for future research to close the gaps and reduce mortality from

DR-TB/HIV co-infection in Uganda.



1.1 Problem statement

There are increasing deaths due to DR-TB/HIV co-infection. A programmatic study reported 11.7% deaths among
DR-TB /HIV co-infected patients (USAID, 2018). Another study reported a 14% incidence of mortality due to
DR-TB (NTLP, 2018) in 2016, and 80% of the deaths were driven by HIV infection. There were 19% deaths due
to DR-TB that were reported countrywide. The deaths were more prevalent among those aged 25-34 years, HIV
positive (54%) and among males (64%)(USAID, 2018).The death of these young people who could still be pro-
ductive affects the Ugandan economy and greatly impacts their families’ wellbeing, quality of life, social, financial

and psychological state leaving them with emotional pain and grief.

The high mortality of these patients implies high level of late diagnosis yet early treatment reduces morbidity and
mortality, but many people including the young people with HIV and DT-TB remain undiagnosed until late in the
course of both infections. If these young people do not get diagnosed and started on treatment for DR-TB/HIV co-
infection, Uganda is likely not to meet its 90—90-90 targets of reducing the HIV new infections by 2020 and 95%
target in reduction of TB deaths set by WHO by 2035 .There is likely to be continued morbidity and mortality
impacting individuals, health system and economy since this is the productive age group.

Additionally, second line TB drugs e.g. linezolid when combined with ART may increase immunosuppression,
drug- drug interactions and lead to higher rates of toxicity, higher pill burden and greater noncompliance further
worsening treatment outcomes (Arentz et al., 2012; Edelman et al., 2013). If these problems are not managed
early, they may lead to catastrophic costs and increased morbidity and mortality. DR-TB/HIV co-infected patients
in South Africa were more likely to die within 30 days after initiation of treatment (Gandhi et al., 2006). In
Uganda, predictors of mortality in patients co-infected with DR-TB/HIV are unclear so this study determined the
mortality rate and factors associated with mortality among patients co-infected with DR-TB/HIV. Exploration and
analysis of death among DR-TB/HIV patients led to a clearer and specific understanding of why the deaths hap-

pened and where interventions are likely to make a difference in this context.
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1.2 Justification

National Tuberculosis Leprosy Program (NTLP) recommends monthly and bimonthly monitoring during the in-
tensive phase and continuation phase of DR-TB treatment respectively. Regular monitoring of any adverse drug
reactions, treatment outcomes of DR-TB/HIV and understanding the specific reasons for unsuccessful treatment
outcomes (mortality) is further recommended in evaluating the effectiveness of TB/HIVcontrol program. At min-
imum, an ordinary acid fast bacteria smear should be performed throughout treatment with confirmation of con-
version on culture documenting the end of the intensive and continuation phases or in case of reversion to positive
smear. However, there is inadequate monitoring as far as DR-TB/HIV is concerned. This is because of inadequate
diagnostic capacity faced with irregular supply of reagents in turn causing delay in laboratory and treatment
monitoring (USAID, 2018).

To date, there is a knowledge gap and limited clinical data regarding mortality rate and factors associated with
mortality among patients co-infected with DR-TB and HIV.

This study will generate knowledge that will improve clinical care and management of patients co-infected with

DR-TB and HIV in Uganda.

The recommendations will be used to identify modifiable factors where interventions may be most successful in

increasing survival of patients and also provide basis for future studies on DR-TB/HIV co-infection in Uganda.



1.3 Conceptual framework

TB Related factors
Socio-cultural factors HIV Related Factors
e TBregimen
Stigma and discrimina- e  ART regimen e  Adverse drug reactions
tion e CD4 ®  Drug toxicities

e  Viral load

. . ® Type of DR-TB(
e  Duration with HIV

Social support

mono,poly,mdr)
e  HIV stage o Typeof
e  Drug toxicities TB(PTB,EPTB)
e  Number of previous tb
Sociodemographics episodes
factors
e Sex Health system factors
o Age

e  Marital status e Drug availability

e  Education e  Staffing
level e  Monitoring of pa-
e Occupation tients

e  Training of health
workers

e  Smoking Sta-
tus

e  Patient health educa-
tion

Mortality

Clinical factors

e Co-medications Consequences

e Drug abuse

e Anemia e Years of potential

e Co-morbidities life lost

e Drug-drug interac- e Loss of productiv-
tions ity

o Adherence e Economy affected

e Drug adherence e Family well being
e DT result TAT e Psychological
e BMI stress

e Nutritional status

Figure 1. Conceptual Framework
The conceptual framework postulated that social cultural factors, HIV related factors, TB related factors, socio-

demographics factors, clinical factors and health system factors would influence mortality.
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1.4 Scope of the study
This study particularly looked at sociodemographics, HIV related factors, TB related factors and clinical factors
of Mulago Tuberculosis Unit patients but didn’t look at socio-cultural factors, health system factors and the con-

sequences from 1% January 2014 t0 31% December 2019.

1.5 Research Question
The overarching question: What is the vital status of patients co-infected with DR-TB/HIV in Mulago Hospital?
What is the mortality rate and factors associated with mortality among patients co-infected with DR-TB/HIV at

Mulago Hospital from 1% January 2014 to 31st December 2019?

1.6 Specific Research Questions
1. What is the mortality rate among patients co-infected with DR-TB /HIV in Mulago
Hospital from Ist January 2014 to 31st December 20197
2. What are the factors associated with mortality among patients co-infected with DR-TB/ Mulago Hospital

from 1st January 2014 to 31st December 2019?

1.7 Research Objectives
1.8 General objective
To determine the mortality rate and factors associated with mortality among patients with DR-TB/HIV attending

Mulago Hospital from Ist January 2014 to 31st December 2019?



1.9 Specific objectives
1. To determine the mortality rate among patients co-infected with DR-TB /HIV in Mulago Hospital.
2. To determine the factors associated with mortality among patients co-infected with DR-TB/HIV in Mulago

Hospital.



Chapter 2
2.0 Literature Review

2.1 Mortality Rate in DR-TB/HIV co-infected patients.
This section reviews the existing literature on mortality rates and associated factors among DR-TB/HIV co-in-

fected patients done by different researchers using different study designs.

A prospective Ugandan cohort recruited 473 DR-TB patients from Arua, Mulago, Fort portal, Hoima, Mbale,
Matany, Kabale and Mbarara of whom 455 had a documented HIV test result, 229 (49.9%) were co-infected and
218 (95.2%) started or continued taking ART. A mortality rate of 11.7% was reported at twelve month analysis

(USAID, 2018).

An observational study of HIV co-infected patients looked at Undertreated HIV and drug-resistant tuberculosis
at a referral hospital in Irkutsk, Siberia enrolled a total of 98 patients were enrolled with a median CD4 count of
147 cells/mm3 and viral load of 205 943 copies/ml. Among patients with drug susceptibility testing (DST) re-
sults, 29 (64%) were multidrug-resistant (MDR), including 12 without previous anti-tuberculosis treatment. 19
patients were on antiretroviral therapy (ART) at admission, and 10 (13% ART-naive) were started during hospi-
talization. Barriers to timely ART initiation included death, in-patient treatment interruption, and patient refusal.
Of 96 evaluable patients, 21 (22%) died, 14 (15%) interrupted treatment, and 10 (10%) showed no microbiologi-
cal or radiographic improvement. Patients with a cavitary chest X-ray (aOR 7.4, 95%CI 2.3-23.7, P=0.001) or
central nervous system disease (aOR 6.5, 95%CI 1.2-36.1, P=0.03) were more likely to have one of these poor

outcomes. The study concluded that high rates of MDR-TB, treatment interruption and death were found in an



HIV-infected population hospitalized in Irkutsk and thus recommended that there are opportunities for integra-
tion of HIV and TB services to overcome barriers to timely ART initiation, increase the use of anti-tuberculosis
regimens informed by second-line DST, and strengthen out-patient diagnosis and treatment networks(Heysell et
al., 2016).

A retrospective South African based study that recruited 114 patients with XDR-TB with 82 (73%) having HIV
with 50 (61%) on ART, reported a 42% mortality among patients co-infected with XDR-TB and HIV. A higher
number of deaths occurred among HIV-positive patients not receiving antiretroviral therapy. This study concluded
that culture conversion was a major predictor of survival but was poorly predictive (51%) of successful treatment
outcome (O’Donnell et al., 2013).

An average of 34.3% DR-TB/HIV mortality was reported in Abkhazia, Armenia, Colombia, Kenya, Kyrgyzstan,
Swaziland and Uzbekistan, South Africa, Peru, Europe and America, Lesotho, Sub-Saharan Africa and Cambodia
(Bastard et al., 2018; Chingonzoh et al., 2018; Farley et al., 2011; Gandhi et al., 2012; Hicks et al., 2014; Kawai
et al., 2006; Palacios et al., 2012; Podlekareva et al., 2017; Satti et al, 2012; Satti et al., 2012; Van Hout & Hope,
2019; Walls et al., 2015).About 50% patients in 8 sites (Arua, Mulago, Fort portal, Hoima, Mbale, Matany, Kabale,
Mbarara were DR-TB/HIV co-infected and of these 11.7% had died(Nkolo et al, 2019). The high case fatality
rates informed a mortality audit at all centres with the deaths largely due to late presentation and co-morbidities
(Nkolo et al, 2018b). Of the 365 DR-TB cases in the DR-TB initiation sites county wide in the 2016 Ugandan
cohort, 54% were co-infected with HIV and 19% died (USAID, 2018). Six and twelve month’s interim analysis

of treatment outcomes revealed 7.8% and 12% deaths respectively.

A case control study done in South Africa recruited 123 MDR-TB and XDR-TB patients co-infected with HIV of
which 78 (63%) died following diagnosis of either DR-TB or HIV and 111 (80%) had died at the end of the study.
CD4 count <50 cells/mm?® and resistance to all six drugs tested were the principal risk factors for mortality. Use

of antiretroviral therapy (ART) was protective. This study concluded that mortality due to MDR-TB and XDR-
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TB was associated with greater degree of immunosuppression and drug resistance and recommended that efforts
to reduce mortality must focus on preventing the amplification of resistance by strengthening TB treatment pro-
grams, as well as reducing the pool of immunosuppressed HIV-infected patients through aggressive HIV testing
and ART initiation (Gandhi et al., 2012).

A South African based prospective cohort that looked at outcomes of MDR-TB among a cohort of South African
patients with high HIV prevalence enrolled 757 patients with known HIV status and were included in the final
analysis. HIV infection was documented in 287 (38%). Overall, 348 patients (46.0%) were successfully treated,
74 (9.8%) failed therapy, 177 (23.4%) died and 158 (20.9%) defaulted. Patients with HIV were slightly younger
and less likely to be male compared to HIV negative patients. Patients with HIV were less likely to have a suc-
cessful treatment outcome (40.0 vs. 49.6; P<0.05) and more likely to die (35.2 vs. 16.2; P<0.0001). In a competing
risk survival analysis, patients with HIV had a higher hazard of death (HR: 2.33, P<0.0001). Low baseline weight
(less than 45 kg and less than 60 kg) was also associated with a higher hazard of death (HR: 2.52, P<0.0001; and
HR: 1.50, P<0.0001) respectively, compared to weight greater than 60 kg. Weight less than 45 kg had higher risk
of failure (HR: 3.58, P<0.01). Any change in treatment regimen was associated with a higher hazard of default

(HR: 2.86; 95% CI 1.55-5.29, P<0.001) and a lower hazard of death (HR: 0.63, P<0.05)(Farley et al., 2011).

A retrospective cohort done in South Africa that looked at risk of death among HIV co-infected MDR-TB pa-
tients, compared to mortality in the general population recruited 1619 patients that met the eligibility criteria.
Death was recorded on 1619 patients, of whom 367 (22.7%) had died within 2 years. Out of the 1413 patients
that tested for HIV infection, 554 (39.2%) tested positive. Excess mortality was higher in HIV infected, compared
to HIV uninfected, MDR-TB patients (adjusted excess hazard ratio, 5.6 [95% CI, 3.2-9.7]); in patients whose TB
isolates’ resistance to ethambutol and kanamycin was unknown (3.7 [2.1-6.2] and 4.87 [1.9-13.3], respectively

versus known. There were no differences in excess mortality between age and gender of the patient, year of
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diagnosis and TB history. The study concluded that adjusting for some important predictors, MDR-TB patients
with HIV infection experienced higher excess mortality compared to HIV-uninfected MDR-TB patients, after
accounting for the general mortality in South Africa. An appropriate, though complex method produced predictor
effect estimates similar to those obtained from classical methods. Thus, the use of relative survival methods
should be encouraged in the analysis of cause specific mortality, when ascertainment of cause of death is inaccu-

rate or unknown (Manda et al., 2013).

Despite literature from all the above studies about mortality rate, there is limited information about mortality

among DR-TB/HIV co-infected patients in Uganda.

2.2 Factors associated with mortality in DR-TB/HIV co-infected patients.
This section involves reviewing the existing literature on factors associated with mortality among DR-TB/HIV
co-infected patients done by different researchers using different study designs. They have been divided into so-

ciodemographics and clinical factors.

2.3 Sociodemographics factors

A retrospective cohort study that looked at outcomes of HIV-infected versus HIV-non infected patients treated for
drug-resistance tuberculosis in a multicenter cohort based in seven countries: Abkhazia, Armenia, Colombia,
Kenya, Kyrgyzstan, Swaziland and Uzbekistan. A total of 1,369 patients that had started DRTB treatment were
enrolled, 809 (59.1%) had MDR-TB and 418 (30.5%) were HIV-positive. HIV-positive patients were mainly from
African countries (90.1%) while HIV-negative originated from Former Soviet Union (FSU) countries. Despite a
higher case fatality rate (19.0% vs 9.4%), HIV-positive MDR-TB patients had a 10% higher success rate than
HIV-negative patients (64.0% vs 53.2%, p = 0.007). No difference in treatment success was found among poly
drug-resistant (PDR-TB) patients. Overall, lost to follow-up rate was much higher among HIV-negative (22.0%

vs. 8.4%). Older age and not receiving ART were the only factors associated with unfavorable treatment outcome
11



among HIV-positive patients. The study concluded that success rate of DR-TB/ HIVpositive patient remains low
and requires more effective DR-TB regimen using new drugs also suitable to HIV-infected patients on ART. The

study also confirmed the need of ART introduction in HIVco-infected patients (Bastard et al., 2018).

A retrospective study based in Peru that was carried out to compare mortality between MDR drug-susceptible
cases of tuberculosis, and to determine risk factors associated with mortality among MDR-TB cases. A total of
1,232 patients were analyzed. The mean age was 30.9 years and 60.0% were males. Education level was associated
with mortality among MDR-TB cases. This study concluded that lower education was independently associated

with mortality among MDR-TB cases (Chung-Delgado et al., 2015).

A South African based prospective cohort that looked at outcomes of MDR-TB among a cohort of South African
patients with high HIV prevalence enrolled 757 patients with known HIV status and were included in the final
analysis. HIV infection was documented in 287 (38%). Overall, 348 patients (46.0%) were successfully treated,
74 (9.8%) failed therapy, 177 (23.4%) died and 158 (20.9%) defaulted. Patients with HIV were slightly younger
and less likely to be male compared to HIV negative patients. Low baseline weight (less than 45 kg and less than
60 kg) was also associated with a higher hazard of compared to weight greater than 60 kg. Weight less than 45 kg
had higher risk of failure or death (Farley et al., 2011). This study concluded that in this MDR-TB treatment
program patients with HIV infection and low weight had higher hazards of death and overall treatment outcomes
were poor thus recommended efforts to improve treatment for MDR-TB are urgently needed (Manda et al., 2013;
van der Walt et al., 2016).

Despite all the above studies about mortality rate and associated sociodemographics factors among DR-TB/HIV
co-infected patients, some factors can be modifiable to avert mortality, however, this information is lacking in

Uganda.
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2.4 Clinical factors

An observational retrospective South African based study that looked at HIV co-infection in Multi-drug and ex-
tensively drug resistant tuberculosis resulting into high early mortality enrolled 654 MDR-TB and XDR-TB cases
that were diagnosed in Tugela Ferry, South Africa from 2005 to 2007. Their demographics and HIV status were
abstracted from available medical records. Survival was determined from the date of sputum collection until Oc-
tober 2008 and correlated with year of diagnosis and drug-susceptibility test results. From 2005 to 2007, 272 MDR
TB and 382 XDR-TB cases were diagnosed; HIV co-infection rates were 90 and 98%, respectively. One-year
mortality was 71% for MDR-TB and 83% for XDR-TB patients; 40% of MDR-TB and 51% of XDR-TB cases
died within 30 days of sputum collection. One year mortality among both MDR-TB and XDR-TB patients im-
proved from 2005 to 2007; however, the majority of deaths still occurred within the first 30 days. One-year and
30-day mortality rates were worse with greater degree of drug resistance (P<0.001).This study concluded that
mortality from MDR-TB and XDR-TB in this high HIV prevalence region is extraordinarily high, particularly
within the first 30 days thus recommended that efforts to reduce mortality must focus on earlier diagnosis and

early initiation of second-line TB and antiretroviral therapy (Gandhi et al., 2010).

A retrospective cohort study based in South Africa that looked at tuberculosis case fatality and other causes of
death among multidrug resistant tuberculosis patients in a high HIV prevalence setting, enrolled 671 patients
treated between 2000-2008; 59% of the cohort was HIV-infected and 33% had received ART during MDR-TB
treatment. Treatment outcomes between HIV un-infected cases, HIV-infected cases receiving ART and HIV-in-
fected without ART differed significantly (p<<0.001).The cohort death rate was 24% for HIV infected on ART,
13% for HIV-uninfected cases and 31% for HIV-infected cases and not on ART. TB caused most of the deaths,

resulting in a cohort CFR of 15%, 9% for HIV-uninfected cases and 20% for HIV-infected cases. Cohort mortality
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rate due to other conditions was 2%. The study concluded that AIDS-conditions rather than TB caused signifi-
cantly more deaths among HIV-infected cases receiving ART than those not (p = 0.02). The deaths among HIV-
infected individuals contributed substantially to the high death rate. ART co-therapy protected HIV-infected cases
from death due to TB and AIDS conditions. This study recommended that mechanisms need to be in place to
ensure that HIVinfected individuals are retained in care upon completion of their MDR-TB treatment (van der

Walt et al., 2016).

A retrospective study based in South Africa TB referral hospital that looked at malnutrition as being associated
with unfavorable outcome and death among South African MDR-TB and HIV co-infected children enrolled 84
children (median age 8 years, IQR 4—12) with MDR-TB (n = 78) or XDR-TB (n = 6) that had initiated treatment
between January 2009 to June 2010. 64 (77%) were HIV-positive and 62 (97%) received antiretroviral therapy.
66 (79%) achieved favorable treatment outcomes. Overall mortality was 11% (n= 9) at 18 months after initiation
of treatment. Malnutrition (aOR 27.4, 95%CI 2.7-278.7) and severe radiographic findings (aOR 4.68, 95% CI
1.01-21.9) were associated with unfavorable outcome. New pediatric outcome definitions increased the proportion
classified as cured. This study concluded that it was possible to successfully treat pediatric MDR-TB/HIV even in
resource-poor settings and malnutrition was a marker for severe TB-HIV disease, and is a potential target for

future interventions in these patients (Hicks et al., 2014).

A case control study done in South Africa that looked at the risk factors for mortality among MDR-TB and XDR-
TB patients in a high HIV-prevalence setting enrolled 123 MDR-TB patients and 139 XDR-TB patients. Among
the 123 MDR-TB patients, 78 (63%) died following diagnosis. CD4 count less than 50 (HR 4.64, p=0.01) and 51-
200 cells/mm3 (HR 4.17, p=0.008) were the strongest independent risk factors for mortality. Among 139 XDR-

TB patients, 111 (80%) died. CD4 count less than 50 cells/mm3 (HR 4.46, p=0.01) and resistance to all six drugs
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tested (HR 2.54, p=0.04) were the principal risk factors. Use of antiretroviral therapy (ART) was protective (HR
0.34, p=0.009).This study concluded that mortality in MDR-TB and XDR-TB was associated with greater degree
of immunosuppression and drug resistance. It thus recommended that efforts to reduce mortality must focus on
preventing the amplification of resistance by strengthening TB treatment programs, as well as, reducing the pool
of immunosuppressed HIV-infected patients through aggressive HIV testing and ART initiation (Gandhi et al.,

2012).

A South African based prospective cohort that sought to assess the risk of death among HIV co-infected multidrug
resistant tuberculosis patients, compared to mortality in HIV negative MDR-TB patients of South Africa , death
was recorded on 1619 patients, of whom 367 (22.7%) had died within 2 years. Out of the 1413 patients that tested
for HIV infection, 554 (39.2%) tested positive. Excess mortality was higher in HIV infected, compared to HIV
uninfected, MDR-TB patients, in patients whose TB isolates’ resistance to ethambutol and kanamycin was un-
known This study concluded that adjusting for some important predictors, MDR-TB patients with HIV infection
experienced higher excess mortality compared to HIV-uninfected MDR-TB patients, after accounting for the gen-
eral mortality in South Africa. Thus, the use of relative survival methods should be encouraged in the analysis of

cause specific mortality, when ascertainment of cause of death is inaccurate or unknown (Manda et al., 2013).

A prospective study done in a TB referral hospital in KwaZulu-Natal Province, South Africa looked at the effect
of antiretroviral therapy on treatment outcomes in patients with extensively drug resistant tuberculosis (XDR-TB)
HIV co-infection treatment enrolled 105 patients. Of the 105 XDR-TB patients (76.1% HIV infected) were en-
rolled from August 2009 through July 2011. Among HIV co-infected patients, 82.5% were on ART initially and

93.8% cumulatively over the study period. At 24 months 31.4% had a successful outcome and 68.6% had an
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unsuccessful outcome with 41% mortality. ART was associated with improved mortality in HIV co-infected pa-
tients (p= 0.05), as was TB culture conversion (p <0.0001). The study concluded that despite improved HIV care,
treatment outcomes and mortality were only modestly improved compared to previous South African XDR-
TB/HIV treatment cohorts. Noting that this study was completed prior to introduction of new antimycobacterial
agents (e.g. bedaquiline, delaminid). As new TB drugs and regimens become available it is important to monitor
treatment to ensure benefits seen in clinical trials are reproduced in high-burden, low-resource settings (Yuengling

et al., 2018).

A retrospective cohort study done at Sizwe Tropical Disease Hospital, Johannesburg from 2007 to 2010 that
looked at treatment outcomes in MDR-TB/HIVco-infected patients on anti-retroviral therapy recruited 1200 pa-
tients. Mortality was higher (21.8 % vs. 15.4 %) among patients who started ART before initiating MDR-TB
treatment compared with patients initiated on ART after commencing MDR-TB treatment (p = 0.013). Factors
significantly associated with mortality included: the use of ART before starting MDR-TB treatment (OR 1.65, 95
% CI 1.02-2.73), severely underweight (OR 3.71, 95 % CI 1.89-7.29) and underweight (OR 2.35, 95 % CI 1.30—
4.26), cavities on chest x-rays at baseline (OR 1.76, 95 % CI 1.08-2.94), presence of other opportunistic infections
(OR 1.80, 95 % CI 1.10-2.94) and presence of other co-morbidities (OR 2.26, 95 % CI 1.20—4.21). Factors pre-
dicting failure were severe anemia (IRR (OR 4.72, 95 % CI 1.47-15), other co-morbidities (OR 2.39, 95 % CI
1.05-5.43) and modified individualised regimen at baseline (OR 2.15, 95 % CI 0.98—4.71).This study concluded
that high mortality among patients already on ART before initiating MDR-TB treatment is a worrisome develop-
ment. Management of adverse-events, opportunistic infections and co-morbidities in these patients is important if
the protective benefits of being on ART are to be maximized. And thus recommended that there is the need to
intensify intervention programs targeted at early identification of MDR-TB, treatment initiation, drug monitoring

and increasing adherence among HIV co-infected MDR-TB patients (Umanah et al., 2015).
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A South African retrospective study that looked at severe adverse events during second-line TB treatment in the
context of high HIV co-infection enrolled 578 participants. 36.7% were categorized as low weight (<50 kg) at
DR-TB initiation. 76.0 % had no history of TB treatment prior to the current episode of RR TB. 26.8 % were
diagnosed with RR TB while hospitalized, indicating poor clinical condition. 82.5 % of patients were also HIV
positive, of whom 43.8 % were on ART prior to RR TB treatment and 32.1 % initiated ART with or after RR TB
treatment. Median CD4 count was 114.5 (IQR: 45-246.5). Overall, 578 reports of AEs were captured for 204
patients (35.3 %) and 110 patients (19.0 %) had at least one severe AE reported. Patients with at least one AE
experienced a median of 3 (IQR: 2-4) AEs per patient. HIV-positive patients with CD4 counts <100 cells/mm3
and those newly initiating ART were more likely to experience a severe AE (sHR: 2.76, 95 % CI: 1.30-5.84 and
sHR: 3.07, 95 % CI: 1.46-6.46, respectively). This study concluded that severe AEs are common during the first
6 months of RR TB treatment and HIV-positive patients newly initiating ART have the highest sub-distribution
hazard ratio for severe AE, accounting for the competing risks of death and loss from treatment (Schnippel et al.,

2016).

Despite all the above studies about mortality rate and associated clinical factors among DR-TB/HIV co-infected

patients, some factors can be modifiable to avert mortality, however, this information is lacking in Uganda
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Chapter 3
3.0 Methods

3.1 Study design
A retrospective cohort study design was used. Secondary data were collected from patient files and DR-TB regis-

ters from 1% January 2014 to 31* December 2019.

3.2 Study Setting

The study was carried out at Mulago Hospital tuberculosis unit. Mulago Hospital is a national referral and teaching
Hospital. Mulago Tuberculosis unit is an urban TB center of excellence located in Mulago teaching hospital with
over 800 patients both referred and those that use it as a primary health care Centre with drug resistant TB receiving
care. It handles both HIV infected and non HIV DR-TB patients. The Mulago Tuberculosis unit began providing
free DR-TB care in 2012 and provides other services like radiology, nursing, pharmacy, inpatient services and
Counselling. The Mulago tuberculosis unit works in collaboration with Mulago Joints Aids Program (MJAP) to
provide free ART for all HIV positive DR-TB patients at one stop centre. MJAP is an HIV center of excellence
that provides HIV services including counseling, treatment and laboratory testing. This Mulago Tuberculosis unit
receives about 71 DR-TB patients annually with 60% of them co-infected with HIV coming from different districts
around Kampala and it runs a DR-TB/HIV clinic weekly on Tuesday. Patient data were captured in personal
patient files and the DR-TB register. Information on sociodemographics and TB and HIV clinical factors was

collected.
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3.3 Populations

3.3.1Target Population

All DR-TB/HIV co-infected patients in Central Uganda.

3.3.2 Accessible Population

All DR-TB/HIV co-infected patients during the study period in Mulago Hospital.

3.3.3 Study population

All DR-TB/HIV co-infected patients from 1st January 2014 to 31st December 2019 who met the eligibility criteria.
The study period was chosen in order to get a representative sufficient sample size as well as be more recent as

possible. This was done by checking in the drug resistant TB patient register and their corresponding personal

files.

3.4 Eligibility Criteria

3.4.1 Inclusion criteria
e Patients with laboratory confirmed DR-TB and HIV positive results
e Patients having a treatment outcome recorded.

e Patients that had attended the Mulago tuberculosis Unit between 1% January 2014 and 31% December 2019.

3.4.2 Exclusion criteria

e Patients with incomplete records/missing data on age, sex, BMI and treatment start date were excluded.
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3.5 Sample size calculation

The sample size for the 1% objective was computed using Kish Leslie’s formula using

N = Zza/zp(l —p)
— e

e Z-alpha is standard normal value corresponding to the set confidence level , 95% confidence then Z is 1.96
e N is required sample size

e d is the tolerable sampling error (precision) = 5%

e p is the estimated proportion of the characteristic in a population similar to the one that is being studied.

Mortality rate =42% (O’Donnell et al., 2013)

1.9672%0.42(0.58)
- 0.0572

=374.3 =375
A sample size of 375 participants was estimated for this study.

The sample size for the 2™ objective was computed using the formula for estimating sample size for com-

parison of two proportions.

N:[Za/z\/ / / +Z\/ pl)%l+pz(l-pz)%z]z

p-p,)
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Where;

e N isrequired sample size

e ql is proportion of subjects with DR-TB/HIV aged less than 35years of age 57.3% (Bastard et al.,
2018)

e 2 is proportion of subjects with DR-TB/HIV aged >35 years of age 42.7% (Bastard et al., 2018)

e Za is standard normal value corresponding to level of significance=1.96 for 5% level of signifi-
cance.

e 7B is standard normal value corresponding to power of the study=0.84 for power of 80%.

e pl is proportion of those less than 35 years that died of DR-TB /HIV 26.3% (Bastard et al., 2018).

e p2 proportion of those >35 years of age that died of DR-TB/HIV 39.7%

(Bastard et al., 2018).

p=plql+p2q2=0.32
N=389.3=390

390 patients were recruited in the study.

3.6 Sampling Procedures
Consecutive sampling was used. Each subject meeting the inclusion criteria was selected until the required sample

size was attained. This was because I was working with a limited population.
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3.7 Study Variables

3.7.1 Dependent Variable: Vital status of the patient at the end of treatment which may either be dead or
alive.

3.7.2 Independent Variables - Age, sex, body mass index (BMI), mid upper arm circumference (MUAC),

viral load, adverse effects, patients phone contact, start of ART, ART regimen, sputum culture result at baseline,

type of case was categorized as no history of TB treatment or history of TB treatment and time to mortality.

3.8 Data collection methods and tools

Data abstraction tool was used since secondary data was to be utilized. I looked through the DR-TB register and
searched through for patients meeting the eligibility criteria and their corresponding personal files were got by the
data custodian at Mulago Tuberculosis unit to extract the other information on variables to be studied.

The abstraction process summarized all the information about a patient from which data were extracted for anal-
ysis. This data were collected by two well-trained research assistants (nurses) who underwent training for one
week prior to data collection. Ten patients’ records were used for pre-testing the abstraction form by research
assistants in Mubende Regional Referral Hospital. After the pretest, the researcher examined each of the already
filled abstraction forms for validity and determined whether all the data variables needed had been filled to eval-
uate conformance and check out any discrepancies. The researcher checked each abstraction form to ensure that
the patient information from patient file and TB register was consistent with that on the data abstraction form. The
researcher identified any ambiguous or confusing information which was incorporated during the drafting of the

forms and incase of any aspect that research assistants were not well conversant with, a retraining was conducted.
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3.8.1 Data Management

Data were checked for completeness and correctness. Data were coded and de-identified for confidentiality pur-
poses. Double entry of all data on the filled abstraction form was done to check for any errors. Data cleaning was
done to check for accuracy, consistency, missed values and variables so as to improve data quality for analysis.
Data were also backed up to prevent primary data loss and it was under restricted access and lock and key for

confidentiality purposes. It was entered in EpiDATA.

3.8.2 Data Analysis Plan

Data were analyzed in STATA version 14.0.At univariate level, the data were presented as frequencies and per-
centages for categorical variables, medians with corresponding interquartile ranges and means and standard devi-
ation for continuous variables.

At bivariate, modified poisson regression with robust standard errors with the family poisson and link log was
used to determine relationships between the independent variables and the dependent variable (mortality). Inde-
pendent variables with a pvalue <0.2 were taken to multivariate level for analysis. Incidence rate ratios (IRR) were
the measure of association used.

At multivariate level, modified poisson regression with robust standard errors was used to determine the associa-
tion between mortality and the independent variables. Independent variables with a pvalue <0.05 were the factors
associated with mortality among DR-TB/HIV co-infected patients and were in the model.

Interaction was assessed in the model. After multivariate analysis, using the backward stepwise estimation, inter-
action terms with the independent variables in the model were formed and a full model with interaction terms and
a reduced model without interaction terms were compared. A likelihood ratio test was done and the p-value
checked for significance.

Confounding was assessed by running both the adjusted model and an unadjusted model and >10% change in the

incidence rate ratios of the variable was considered a confounder. All known confounders like age, history of TB,
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body mass index (from literature) were left in the study. Conclusions were drawn based on the adjusted incidence

rate ratios with their corresponding 95% confidence intervals and P-values.

3.8.3 Data Quality Control

Training of research assistants was done to ensure they were well informed about what they were going to do. The
data abstraction form was pre-tested on 10 patient records by the research assistant to check for its feasibility
before the actual study took place. Double entry was done by the researcher to see if patient information on the
form corresponds to that in the register or patient file to increase accuracy and a retraining was done for the

research assistants in case they found any problems with filling the data abstraction form correctly.

3.9.0 Ethical Considerations

3.9.1 Permission to carry out the study

Permission to carry out the study was sought from Clinical Epidemiology Unit, Makerere

University, and School of Medicine. Approval was sought from School of Medicine Research and Ethics Com-
mittee and Mulago Research and ethics committee (#REC REF 2020-063). Administrative approval was also ob-

tained from Mulago to access patient data records (MHREC 1832).

3.9.2 Confidentiality
Data extracted from patient records didn’t bear any patient names and was de-identified, and coded for confiden-
tiality and safety purposes of the patients. No data was given out to any person and all data was stored on a

computer with a password, which was only accessed by the researcher.

3.9.3 Informed Consent
An application for waiver of consent was submitted and approval was got from the School of Medicine Research

Ethics Committee.
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3.9.4 Dissemination of Results
The report was first presented to Clinical Epidemiology Unit and thereafter, a copy of the report was given to the
Directorate of graduate studies and Albert cook Library as well as Mulago

Tuberculosis Unit. A manuscript was prepared for online publication in a peer review journal.

25



Chapter 4: Results

4.0 Flow of participants in the study
This study screened 412 participants with drug resistant TB/HIV co-infection. Of these, 390 (94.7%) participants
aged 1-80 years were recruited into the study. 12 and 10 participants were excluded because they lacked a docu-

mented BMI results and a documented treatment start date respectively.

4 DR-TB/HIV co-infected )

Patients screened.

n=412

" o )

12 lacked a documented BMI

Exclusion
% 10 lacked a treatment start date

. J

~

R-TB/HIV co-infected participants
were enrolled

(D

n=390

\- J

Figure 2. Flow chart showing participant recruitment in the study

26



4.1 Description of the study participants

The mean (SD) age at enrolment was 34.7 (+ 10.6) years. Out of the 390 enrolled, 210 (53.9%) were males .Ma-
jority of the participants had their phone contacts documented 363 (93.3%) and were new cases without any history
of TB treatment 203 (52.1%).Most of the participants had a positive sputum smear at baseline 161 (57.3%) with
majority having an adverse event 245 (62.8%).Majority of the participants had started Antiretroviral therapy 365
(95.5%) and were taking first line Antiretroviral therapy regimen 369 (94.6%).Majority of the patients had a miss-
ing viral load result 289 (75.9%). Most of them had a body mass index (BMI) >18.5Kg/m?247(63.3%) with most

of them having a mid-upper arm circumference (MUAC) of <24.5cm 351(90%) as summarized in table 1 below.
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Table 1. Sociodemographic characteristics of the study participants (N=390)

Characteristic Frequency (%)
Sex

Male 210(53.9)
Female 180(46.1)
Age

<35 220(56.4)
> 35 170(43.6)
Patient's Phone contact(n=389)

No 26(6.7)
Yes 363(93.3)
Case

No History of TB Rx 203(52.1)
History of TB Rx 187(47.9)
Sputum Culture at baseline(n=281)

Positive 161(57.3)
Negative 120(42.7)
Adverse event

No 145(37.2)
Yes 245(62.8)
Antiretroviral Therapy

started(n=382)

No 17(4.5)
Yes 365(95.5)
Antiretroviral Therapy Regimen

First line 369(94.6)
Second line 21(5.4)
Viral load(n=381)

Detectable 37(9.7)
Undetectable 55(14.4)
Unknown 289(75.9)
BMI catergory

< 18.5 kg/m2 143(36.7)
>18.5 kg/m2 247(63.3)
MAUC catergory

<24.5cm 351(90.0)
>24.5cm 39(10.0)
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4.2 Mortality rate among drug resistant tuberculosis/HIV co-infected patients at Mulago
Hospital.

The mortality rate among DR-TB/HIV co-infected patients at Mulago Hospital was 32.8% (95% CI:28.3-37.7) as

shown in Figure 3 below with majority of the participants having a median time to mortality of <2.2 months (1,2).

80.0% _
67.2%(95% cl 62.3.Chart Title

70.0% 71.7)

60.0%

50.0%

20.0% 32.8%(95% Cl 28.3-37.7)

30.0%

20.0%

10.0%

0.0%
Alive Died

Figure 3. Mortality rate among drug resistant TB/HIV co-infected patients in Mulago

Hospital.
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4.3 Factors associated with mortality among drug resistant TB/HIV co-infected patients at
Mulago Hospital at bivariate analysis.

At bivariate analysis, having a documented phone contact (IRR=0.8395% CI: 0.73-0.94, p-value=0.004) and ex-

periencing an adverse event (IRR=0.77 95% CI: 0.72-0.82, pvalue=<0.001) were protective against mortality.

Additionally, starting antiretroviral therapy (IRR=0.67 95%CI: 0.62-0.72, p-value=<0.001), being on first line
antiretroviral regimen (IRR=0.89 95% CI: 0.77-1.03, p-value<0.121) and having undetectable viral load
(IRR=0.77 95%CI: 0.68-0.87, p-value=<0.001), body mass index of >18.5 Kg/m? (IRR=0.88 95% CI: 0.82-0.94,
p-value =<0.001), mid upper arm circumference of >24.5cm (IRR=0.73 95% CI: 0.71-0.76, p-value=<0.001 were

found to be protective against mortality as shown in table 2 below.
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Table 2. Factors associated with mortality among patients co-infected with DR-
TB/HIV at Mulago Hospital at bivariate analysis.

Died
Characteristic Yes n (%) No n (%) IRR( 95% CI) Pvalue
Sex
Female 56(31.1) 124(68.9) 1
Male 72(34.3) 138(65.7) 1.02(0.96-1.01) 0.505
Age
<35 77(35.0) 143(65.0) 1
>35 51(30.0) 119(70.0) 0.96(0.90-1.03) 0.296
Patient's Phone contact
No 15(57.7) 11(42.3) 1
Yes 113(31.1) 250(68.9) 0.83(0.73-0.94) 0.004
Type of TB case
No History of TB Treatment 65(32.0) 138(68.0) 1
History of TB Treatment 63(33.7) 124(66.3) 1.01(0.944-1.07) 0.726
Sputum Culture at baseline
Positive 39(24.2) 122(75.8) 1
Negative 23(19.2) 97(80.8) 0.96(0.89-1.04) 0.307
Adverse event
No 80(55.2) 65(44.8) 1
Yes 48(19.6) 197(80.4) 0.77(0.72-0.82) <0.001
Antiretroviral Therapy started
No 16(94.1) 1(5.9) 1
Yes 108(29.6) 257(70.4) 0.67(0.62-0.72) <0.001
Antiretroviral Therapy Regimen
First line 124(33.6) 245(66.4) 1
Second line 4(19.1) 17(80.9) 0.89(0.77-1.03) 0.121
Viral load
Detectable 13(35.1) 24(64.9) 1
Undetectable 2(3.6) 53(96.4) 0.77(0.68-0.87) <0.001
Unknown 110(38.1) 179(61.9) 1.02(0.91-1.15) 0.728
BMI at baseline
<18.5kg/m2 63(44.1) 80(55.9) 1
>18.5kg/m2 65(26.3) 182(73.7) 0.88(0.82-0.94) <0.001
MAUC at baseline
<24.5cm 128(36.5) 223(63.5) 1
>24.5cm 0(0.0) 39(100) 0.73(0.71-0.76) <0.001
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4.4 Factors associated with mortality among drug resistant co-infected TB/HIV attending

Mulago Hospital at multivariate analysis.

At multivariate analysis, having an adverse event (alRR=0.81 95% CI: 0.80-1.15, p-value=0.001), having a doc-
umented patients phone contact (alRR=0.85 95% CI:0.75-0.87,p-value=0.012),body mass index of >
18.5Kg/m2(alRR= 0.91 95% CI:0.85-0.97,pvalue =0.007), having started Antiretroviral therapy (IRR=0.79 95%
CI:0.71-0.88,p-value=<0.001) and a mid-upper arm circumference of > 24.5 cm (alRR=0.83 95% CI:0.78-0.88,
p=0.001) decreased the likelihood of death among patients that were drug resistant TB/HIV co-infected as shown

in table 3 below.
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Table 3. Factors associated with mortality among patients with DR-TB/HIV in Mulago

Hospital

Characteristic

aIRR(95% CI)

Pvalue

Age

<35 years

>35 years

Adverse event

No

Yes

Patient's Phone contact
No

Yes

BMI at baseline

< 18.5 kg/m2

>18.5 kg/m2

ART started

No

Yes

TB case

No history of Treatment
History of Treatment
MUAC at baseline
<24.5cm

>24.5 cm

1
0.99(0.93-1.05)

1
0.81(0.75-0.87)

1
0.85(0.76-0.97)

1
0.91(0.85-0.97)

1
0.79(0.71-0.88)

1
1.03(0.97-1.10)

1
0.83(0.78-0.88)

0.683

<0.001

0.012

0.007

<0.001

0.391

< 0.001
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Chapter S

5.0 Discussion
The study aimed at ascertaining the mortality rate and factors associated with mortality among DR-TB/ HIV co-
infected patients at Mulago Hospital. The epidemic levels of drug resistant TB/HIV co-infection are growing threat
to public health and threaten global TB and HIV control because they are associated with high mortality rates
(Singh et al., 2020).Despite the new diagnostic technologies and treatment options becoming available, as well as
strong global political commitment to ending TB and HIV, there are still high mortality rates among DR-TB/HIV

co-infected patients.

5.1 Mortality rate among drug resistant TB/HIV co-infected patients.

This study reported a 32.8% (95% CI: 28.3-37.7) mortality among DR-TB/HIV co-infected patients at Mulago
hospital. This implied that approximately 33 DT-TB/HIV patients died in every 100 patients with this co-infection.
This is much higher than that reported by the East African Community (EAC), Uganda inclusive of 24% TB deaths
(Sabiiti, 2017). This high mortality threatens Uganda’s progress in the fight against TB and HIV of her goals of
zero deaths from DR-TB/HIV patients as they are among the most vulnerable groups rapidly progressing to severe
disease states, or even death. This study is one of the kind that investigated the mortality rate among DR-TB/HIV
in Uganda. Furthermore, drug-drug interactions between second-line anti-TB drugs and ART are not well known
(Dooley, Charles, & Andrade, 2008), but this could also explain the high mortality rate although there is no liter-
ature to support this finding. These findings were consistent with those reported in Lesotho (34%) (Satti et al,
2012) and38% (Singh et al., 2020).However, despite the consistency in findings, there is still a lot of effort needed
in the Uganda especially in regions with high mortality rates due drug resistant TB/HIV dual infection if we are
to achieve national and global targets of drug resistant TB/HIV eradication, improving patient outcomes, and
curbing drug resistant TB/HIV related mortality following the 2019 world TB report recording an increase in drug

resistant TB/HIV progress in high burden countries inclusive of Uganda(WHO, 2019b).However, these findings
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were different from those reported in South Africa (23.4%)(Farley et al., 2011), 19% in a multicenter cohort done
in Abkhazia, Armenia, Colombia, Kenya, Kyrgyzstan, Swaziland and Uzbekistan (Bastard et al., 2018), 18% in a
systematic review done sub-Saharan Africa(Van Hout & Hope, 2019b)and 11.4% among children (Singh et al.,
2020). All these mortality rates were much lower than that recorded in our study. The observed difference could
be due to the difference in time, study population characteristics, DR-TB treatment practices/regimens in Uganda
as they differ from these studies, and improved compliance in documentation of patient outcomes, different com-
prehensive model of DR-TB/HIV care and expertise through trainings as well as continued efforts in implemen-
tation of drug resistant TB/HIV management policies in the country. Another study from KwaZulu-Natal Province,
South Africa reported a 42% mortality which was different from findings in our study (Yuengling et al., 2018).
This mortality rate was higher than that reported in our study and the observed difference could have been due to
the fact that this study was done between 2001 to 2007 compared to ours that was done in 2019, and there has
been a lot of changes in the DR-TB regimens and management. However, this mortality rate that was found in this
study is higher than that that would be observed in the other Ugandan regions because Mulago is a national referral
hospital, so all patients who fail on treatment countrywide are referred there. Secondly, these patients are very sick

with other comorbidities, thus are more likely to die despite the proper treatment.

5.2 Factors associated with mortality among drug resistant TB/HIV co-infected patients in
Mulago Hospital.

Inorder to understand and curb mortality among DR-TB/HIV co-infected patients, we need to have a clear under-
standing of the factors associated and then devise means to mitigate them. From our study, mortality was majorly
associated with sociodemographics and clinical factors. Risk factors to mortality were age, hospitalization, having
an adverse event, patient’s phone contact, body mass index, starting ART, history of TB treatment and mid upper

arm circumference.
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Adverse events

Our study found an association between adverse events and mortality. Presence of an adverse event was protective
and thus reduced the risk of death among patients taking DR-TB treatment. In our study there was a 19% reduced
likelihood of death among patients with an adverse event compared to those without any adverse event. This was
consistent with findings from a study done in India (Dela et al., 2017).However these findings were different from
another study that was done in South Africa(Umanah et al., 2015) that found no significant association between
having and adverse event and mortality, however there was infrequent documentation of specific drug associated
events. This observed difference could possibly be due to the fact that participants in our study were monitored
more frequently than those in previous studies, thus increasing the chance of detecting adverse events. More still,
patients who experienced adverse events were adherent to DR-TB therapy and could have been monitored more
closely by physicians, and thus were more likely to achieve favorable treatment outcomes. In addition, it’s also
more likely that patients experiencing an adverse event were adherent to their medication hence having a higher
dose exposure, thus likely to have more dose dependent TB adverse events but treatment outcomes could be better.
Other explanation would be that, patients who were on more drugs including cotrimoxazole, ART and DR-TB
drugs, had a larger number of drugs that exposed them to a high frequency of adverse events although the adverse

events were not very severe and life threatening.
Patient's Phone contact

This study found an association between mortality and patient’s phone contact. There was a 14.6%reduction in
the likelihood of mortality among patients with phone contacts documented as compared to patients without phone
contacts. This is because presence of the phone contact would ease tracing and communication with the patient to
ensure complete follow up, monitoring and ensuring proper adherence and compliance as well as tracing lost to
follow up patients. It also ensured creation of a relationship and social support by the health care provider and the
patient. These study findings were consistent with a study carried in Malawi (Weigel et al., 2011).The availability
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of phone contacts was an effective way of identifying outcomes of LTFU patients and following up patients if
they missed their drug and review appointment dates thus enhancing adherence in turn reducing death. Addition-
ally, via telephone, patients were more likely to be located on a first attempt, admit leaving the clinic, and reveal
their outcome status. More still, although not directly, having a phone is an indication of a better socio-economic

status that also reduces mortality.
Baseline body mass index (BMI)

Our study found an association between mortality and body mass index. This study found a 9% reduced likelihood
in mortality among patients who had a bmi >18.5kg/m2 than patients who had a bmi<18.5kg/m2. This was con-
sistent with findings from different previous studies by (Isaakidis et al., 2011; Johnston, Shahidi, Sadatsafavi, &
Fitzgerald, 2009; Palacios et al., 2012; Satti, McLaughlin, Hedt-Gauthier, et al., 2012; Waisman et al., 2001)in
Mumbai, South Africa, Lesotho and Europe respectively. This is explained by the fact that HIV and TB are linked
to malnutrition and wasting syndrome, a hallmark of severity of TB and HIV infection, therefore its strong asso-
ciation as a predictor of mortality is not surprising. Additionally, on DR-TB treatment experienced severe gastro-
intestinal intolerance (nausea, vomiting and gastritis) and drug toxicities during treatment that causes malnutrition
and this may reduce the survival probability of the participants. This is scientifically supported that anti-TB drugs
have serious adverse effects including nausea, vomiting and electrolyte disturbance which leads to poor prognosis.
Additionally, BMI is a very important aspect in starting DR-TB therapy thus influences patient treatment out-

comes.
Starting ART

Our study found a significant association between starting ART and mortality. Starting ART was protective against
mortality compared to not having started ART.This study found out that there was a21% reduced likelihood of
death among patient who had started ART as compared to those that hadn’t started ART.Our findings were con-
sistent with those of Blanc et al that found out that the risk of death was significantly reduced in patients receiving
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ART earlier(Blanc et al., 2011).This is because by the time this study was undertaken, antiretroviral treatment
(ART) was rolled out countrywide and was available in Uganda. This can also be explained by the fact that having
started ART reduces immunosuppression and opportunistic infections thus improving the health status (Dereje et
al., 2019).Additionally, there has been increased voluntary HIV testing and counseling (VCT) at all entry point
for patients to receive ART, and social support has been given by clinicians due to stigma that was associated with
HIV, most patients are now willing to be tested to know their HIV infection. This is reflected by 100% of the
patients in our study with a known HIV status. Indeed, the wide availability of ARVs in this period must have

greatly reduced mortality levels of this cohort of DR-TB/HIV patients.
Mid upper arm circumference (MUAC) at baseline

Our study found a significant association between mid-arm upper circumference (MUAC) and mortality. There
was a 17% reduced likelihood of death among patients that had a MUAC of >24.5CM as compared to those that
had a MUAC of<24.5cm. This could be explained by the fact that MAUC estimates the nutritional state of a patient
thus results into a very good stable environment for the patient to take their medication well as they are being
monitored by the clinician. Additionally, MUAC is a very important parameter while initiating patient on DR-TB
drugs and affects treatment outcome before and after. These findings were consistent with a study done in Philip-
pines that established that there was an association between under-nutrition assessed using MUAC with risk of
death (Lee et al., 2019).Additionally, another possible explanation might be that DR-TB causes secondary malnu-
trition as the participants’ loss of appetite, nutrient, and micro-nutrient. This is also evidenced by fact that mal-
absorption and altered metabolism resulted in poor survival. In turn, under nutrition could lead to secondary im-

munodeficiency which exacerbates poor survival of DR-TB patients (Jayasuriya et al., 2013).
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TB History

Contrary to the some study that reported an association between previously TB treated DR-TB patients, patients
with a history of treatment relapse and re-treatment failure and mortality (Olaleye & Beke, 2018), our study found
no association between mortality and TB history. However, our study findings were similar to a South African
study done by Manda et al that reported no association between mortality and history of previous TB treatment.
This could be explained by the fact that may be history of TB treatment is not an important predictor of mortality
in this population.

Age of the patient.

Despite various studies reporting an association between drug resistant TB/HIV mortality and age, there was no
association between age of a patient and DR-TB/HIV mortality in our study. This was consistent with a South
African study by Manda et al that also reported no association between mortality and age of the patient. However,
our findings differed from a South African and Ethiopian study that reported a higher risk of mortality among
patients that were >60 years and on DR-TB/HIV treatment (Gandhi et al., 2012; Gesesew et al., 2016).This ob-
served difference could be because drug resistant TB/HIV co-infected patients with >60 years of age in our sample

were too few (6 patients) to detect a significant difference.
ART regimen

Our study hypothesized that switching from the first line regimen to second line regimen in-creased mortality.
This is because switching from first to second-line ART is associated with a low CD4 cell count and virological
failure (Landier et al., 2011; Palombi et al., 2009; Petersen et al., 2014). Furthermore, delays in switching may
contribute to accumulated drug resistance, advanced immunosuppression, increased morbidity. Therefore, delayed
switching was not only associated with death as previously documented (Keiser et al., 2009; Keiser et al., 2010;
Petersen et al., 2014), but also was associated with deteriorating immunologic status of patients which exposed

them to opportunistic infections (Ramadhani et al., 2016), the risk of developing resistance and potential onward
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transmission to partners. However, our study found no association between the ART regimen and mortality. This
could be due to the fact that most of our patients were on first line regimen (369) versus second line regimen (21)
and thus we couldn’t detect any significant difference. Additionally, despite the fact that patients were on first line

and second line drugs, there were difference in there drug combination that could explain the no association found.
Viral load

We hypothesized that having an undetectable viral load would reduce the likelihood of death among DR-TB/HIV
patients. This is because viral load is a measure of adherence to ART and it determines the need for treatment
change in case on regimen fails (Shoko & Chikobvu, 2019).However, there was no association between viral load
and mortality. This could be because the patients that had an undetectable viral load documented in this study (55)
were too few to detect a significant difference. Majority of the participants (289) in this study had missing values

of viral load thus we couldn’t detect any association.

5.3 Strengths of the study

Mortality was confirmed in the hospital and for patients who died at home, regular tracing and reminders for visits
helped in ascertaining home-related DR-TB/HIV mortality.

Certain variables like BMI, MUAC and sputum culture were collected at baseline to prevent different exposure
duration thus preventing over or under-estimation of the effect size.

Modified poisson Regression with robust standard errors was used in analysis and it provided unbiased estimates

of IRRs.
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5.4 Limitations of the study

This was a retrospective study that used secondary cohort analysis of routinely reported data with gaps in reporting
that could hardly be addressed by file review or contacting patients. The missing information on some variables
like CD4 cell counts and co-morbidities, was one of the biggest limitation of the data thus underscoring the sig-
nificant challenges of performing real life retrospective studies. There was missing data on very important varia-
bles e.g. viral load that reduced statistical power of a study thus giving biased estimates of the mortality, leading
to invalid conclusions.

This study was prone to misclassification bias and this leads to drawing incorrect conclusions about the relationship

between different variables studied and mortality.

The study was prone to confounding because other risk factors to DR-TB/HIVmortality like alcohol use, comor-
bidities were not measured and this could affect the conclusions drawn from the study.

The study was conducted in national referral hospital where most patients were referred from other regional facil-
ities and health centers that could lead to referral bias. This therefore limits the generalizability of our findings to
this particular hospital. The high mortality observed may have been overestimated in Mulago because most of the
patients referred there had failed on treatment in other regional hospitals and some of them were very sick and
thus could have died during the course of treatment.

Different participants were analyzed at different categories i.e. for sputum culture at baseline (n=281) and of the
281 participants, only 161(57.3%) were culture positive. This implied that the rest of the participants might not

have had DR-TB since culture was negative thus affecting the outcome in this study.
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Chapter 6: Conclusions and Recommendations

6.0 Conclusions

Despite all the effort to fight TB and HIV by different stake holders, our study reported a high mortality rate of
32.8%.Mortality was mainly driven by clinical factors that could be modified to reduce the mortality. Having an
adverse event, patient’s phone number, body mass index, starting antiretroviral therapy, and mid upper arm cir-

cumference were protective against mortality among DR-TB/HIV co-infected patients

6.1 Recommendations

The nutritional status of DR-TB/HIV patients based on BMI and MUAC should be monitored by clinicians and
all healthcare workers regularly so as to achieve favorable treatment outcomes. Proper diets should be given to
the patients to enhance weight gain and appetite.

All patients’ phone contacts should be documented for easy follow up and tracing as well as carrying out wellness
visits.

Clinicians and all health care workers should initiate all DR-TB/HIV co-infected patients on antiretroviral therapy
(ART) because it’s protective against mortality.

Clinicians and all other healthcare workers should monitor and manage adverse-events among DR-TB/HIV co-
infected patients because patients with adverse events actually have high treatment success thus reducing mortal-
ity.

A prospective cohort study should be done to fully assess and understand all possible factors associated with

mortality among DR-TB/HIV patients as well as address the gaps of the retrospective study like reporting bias
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Appendices

Appendix 1: Request for waiver of Consent

22" October 2019

To the Chairman,

School of Medicine Research and Ethics Committee, Makerere University College of Health Sciences,
P.O. Box 7072 Kampala Uganda.

Dear Sir,

RE: Request for a waiver of consent for a study entitled “Mortality rate and associated factors among

drug resistant TB/HIV co-infected patients at Mulago Hospital”.

I am writing to request a waiver of consent for my proposed above medical records review study. This is a
retrospective chart review that involves no more than minimal risk to the participants. The study will use
records whose owners may be impossible to contact including loss to follow-up and even those who may
be dead. Moreover no medical procedures or interventions will be performed as part of this study, and no
new medical conditions will be discovered that could increase economic, legal, orsocial risks for study
participants. In an effort to protect patient confidentiality, each subject will be assigned a unique identification
number. All study related documentation will be stored under lock and key with restricted access. Access to
computer records will be strictly controlled and will require simultaneous knowledge of the database structure,
language, and multiple passwords. Names and other identifying information from subjects will be obtained for
quality assurance purposes only, and will be kept separately as an electronic file protected by multiple pass-
words. No individual will be identified by any study reports or publications. The risks to subjects are minimal,
and the findings are of potential benefits to society in general. I appreciate your consideration of my request for

a waiver.

Thank you

Bayowa Joan Rokani
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Appendix 2: Data abstraction form

MORTALITY RATE AND ASSOCIATED FACTORS AMONG DRUG RESISTANT TUBERCULO-
SIS/HIV CO-INFECTED PATIENTS IN MULAGO HOSPITAL

Initials of Research Assistant/ data colleCtor ....vvevereennnireerereennnereerereennnennens

Participant’s ID NO.....ooiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiietiiatctatssnsssnsssnnsonnssns

(Write in bold or tick where appropriate)

Data abstraction Form
Questions Coding Category
IPatient Sociodemo- graphics

1 Sex e Male=1
e Female=2
2 IAge (should be completedin |
years)
e Married=1
o Single=2
3 Marital status e Widowed=3
e Separated=4
e Divorced=5

Occupation(state the occupa-
4 tiON) e
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e Unspecified=1
Highest level of Education at- e Primary=2
5 tained e Secondary=3
e Tertiary =4
6 Weight |
7 Height |
8 L e Non Ugandan=1
Nationality ¢ Ugandan=2
0 Place of residence *  Within Kampala
e Away from Kampala
e New=l
e Relapse=2
Failurecat1=3
Type of TB *
10 ypeof 1B case e Failurecat2=4
e Return after LTFU=5
e Failurecat4=6
e Others=7
Patient phone contact e Yes=1
11 e No=2
. Yes=1
Next of kin’s ph tact *
12 ext of kin’s phone contac . No=l
Clinical Factors
Initial MUAC((state value in
13 ﬁgures) .............................
e PTB=I
e EPTB=2
14 Site of TB e Both=3
e Unspecified=4
15 IART Treatment start date e e
16 Inpatient at treatment initi- e Yes=1
ation e No=2
e Yes=1
17 HIV testing done e No=2
e Unknown=3
18 Date of test —mn e ]-=--
19 e Yes=I
Started ART . No=2
20 ART regimen |
21 Started CPT and start date o Yes=1 ---/--o/-m---
e No=2
22 \Viral load (state value in fig- |
ures) ® missing

DR-TB factors
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23

IPatient started on second line
drugs

e Yes=1
o No=2

24

Reason for entering second line

e Bacteriologically con-
firmed(RR/MDR/XDR)=1
e Presumptive(RR/MDR/XDR)=2

25

TB treatment start
date

SR

26

TB regimen

Kanamycin

e (Capreomycin
Amikacin
Levofloxacin
Moxifloxacin
Ciprofloxacin
Ofloxacin
Ethionamide

Prothionamide
P-aminosalicyclic acid
Bedaquiline
Cycloserine
Clofazimine
Delamanid

Linezolid

Impenem

Terizidone

27

Treatment Modality

Facility DOTs=1
Community DOTs=2

28

Sputum culture results at
baseline

Positive=1
e Negative=2

Drug related
factors

29

IAdverse drug reactions

Gastrointestinal
Hepatotoxicity
Renal toxicity
Musculoskeletal
Ototoxicity
Vision changes
Dsyglycemia
Dermatological
Hematologic

New onset seizure
Electrolyte abnormality
Hypothyroid
Cardiovascular
Psychiatric
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30 Specify adverse reaction ac- | L
cording to category
31 Severity e (Gradel=1
e (Grade2=2
e (Grade3=3
e (Grade4=4
e (Grade 5=5
32 Died o Yes=I
e No=2
33 Date of Death Y R
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Appendix 3: REC Approval

MAKERERE 8% UNIVERSITY

P.O. Box 7072 Kampala, Uganda LS i Phone: 256 414 533541
E-mail: rresearch9@gmail.com i i o ’ Fax: 256 414 541036/0414 532204

COLLEGE OF HEALTH SCIENCES
SCHOOL OF MEDICINE

RESEARCH ETHICS COMMITTEE

February 11, 2020

Ms. Bayowa Joan Rokani
Clinical Epidemiology Unit
Category of Review
[X] Inital review
[X] Full board review
[ ]Expedited review
] Continuing review
] Amendment
] Termination of study
] SAEs

Dear Dr. Bayowa,
Re: Approval of proposal #REC REF 2020-063

“Mortality rate and associated factors among drug resistant Tuberculosis /HIV Co-infected
patients at Mulago Hospital”

Thank you for submitting an application for approval of the above — referenced proposal. ‘I'he
commiittee reviewed it and granted approval for one year, effective  February 11, 2020, Approval
will expire on  February 10", 2021.

Continuing Review

In order to continue work on this study (im‘luding data ;lll;ilysis) bcy()nd the C.xpii".lrj(m d:lt'c, the
School of Medicine Rescarch and Lithies Committee must reapprove the protocol after conducting a
substantive, meaningful, continuing review. This means that you must submit a continuing report
form as a request for continuing review. T'o hest avoid a lapse, you should submit the request six (6)
weeks before the lapse date. Please use the forms supplicd by-our office.

Amendments -

During the approval period, it you propose any change to the protocol such as its funding source,
recruiting materials, or consent documents, vou must seek School of Medicine Research and Lithics
Committee approval before implementing, it

Please summarize the proposced change and the rationale Tor it in a letter to the School of Medicine
Research and Pithics Committee. In addition, submit three (3) copics of an updated version of your
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o

original protocol application- one showing all proposed changes in bold or ‘“track changes,” and the
other without bold or track changes.

Reporting

Other events which must be reported promptly in writing to the School of Medicine Rescarch and
Ethics Committee include:

Suspension or termination of the protocol by you or the grantor

Unexpected problems involving risk to patticipants or others

Adverse events, including unanticipated or anticipated but severe physical harm to participants.

Do not hesitate to contact us if you have any questions. Thank you for your cooperation and
commitment to the protection of human subjects in rescarch.

Documents approved for use along with the protocol
* English and translated informed consent form
¢ Data collection tool

Please Note:

1. Final approval is to be granted by Uganda National Council for Science and Technology.

2. All the study documents including the revised proposal, Informed Consent Forms, Data
Collection Tools and any other study documents should be stamped by the RIC,

3. Approval from National Drug Authority should be sought where applicable,

4. Approval for use of research devices should be sought from the Ministry of | Tealth/Uganda
National Council for Science and Technology where applicable.

5. Administrative clearance should be sought from the various study sites.

6. "T'his study will be monitored by the School of Medicine Research Tithics Commitiee to assess
for compliance to both national and international rescarch guidelines for protecting the rights
and welfare of research participants.

7. The REC should be involved in the dissemination of study findings to the differen
stakeholders. (T'his applics to staff research, collaborative research and PhID students).

8. The REC should be informed and involved in the process of study closure.

i

. - MAKERERE UNIVERSITY
Yours sincerely, SCHOOL OF MEDICINE E
| f

[3
! ;

APPROVED

(g VALID ORNTIL
Y <L ;
4 A R %

Assoc. Prof. I’(msin;lﬁI_(Sd:ﬂi.‘l!d:i,'H & ETHICS COMMITTEE |
Chairperson School ¢f MW’M“}'{@Q‘*%% pad Ethics Committee

e

m
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Appendix 4: Approval of waiver of consent

UNIVERSITY

' «’g Phone: 256 414 533541
Yy Fax: 256 414 541036/0414 532204

MAKERERE

P.O. Box 7072 Kampala, Uganda
E-mail: rresearch9@gmail.com é

COLLEGE OF HEALTH SCIENCES
SCHOOL OF MEDICINE

RESEARCH ETHICS COMMITTEE

13 February, 2020

Ms. Bayowa Joan Rokani
Clinical Epidemiology Unit

Dear Ms. Bayowa,

In your request dated 22" October 2019, you requested the committee to waive off consent for your
study participants for the study entitled “Mortality rate and associated factors among drug
resistant Tuberculosis/HIV Co-infected patients at Mulago Hospital” for the given ethical
reasons,

The committee has waived the requirement for consent because this is a retrospective chart review,
you will use records whose owners may be impossible to contact including loss to follow-up. No
medical procedures or interventions will be performed as part of this study.

On behalf of the committee, I am glad to inform you that the committee has granted a waiver of the
X , g ) g

11]{(')1'1’1‘"..‘({ consent 1)1‘()CCSS,

Final approval is to be granted by the Uganda National Council of Science and Technology.

Yours sincerely,

Assoc.Prof.Ponsiano Ocama
Chairperson, School of Medicine Research and Ethics Committee

Page 1 of 1
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Appendix 5: Mulago administrative clearance

TELEPHONE: +256-41554008/1
FAX: +256-414-5325591

E-mail: admin@mulago.or.ug
Website: www.mulago.or.ug

% 4

MULAGO NATIONAL REFERRAL HOSPITAL
P.O. Box 7051
KAMPALA, UGANDA

IN ANY CORRESPONDENCE ON THIS
SUBJECT PLEASE QUOTES NG ..

NATIONAL ll
HOSPITAL .‘

17" February, 2020.

The Executive Director
Mulago National Referral Hospital

TIVE DIRECTOR
RECEIVED -
WWTIORALREF ERRALMOSPTIAL

RE: RECOMMENDATION FOR ADMINISTRATIVE CLEARANCE.

Dear Sir,

The Mulago Hospital Research & Ethics Committee has reviewed the protocol entitled MHREC
1832: “Mortality Rate and Associated Factors among Drug Resistant Tuberculosis/HIV Co-

Infected Patients at Mulago Hospital” by Dr. Joan Bayowa Rokani as the lead Principal
Investigator.

The study got an initial approval from Makerere University School of Medicine Research & Ethics
Committee for a period of one (1) year from 11t Feb, 2020, 2019 to 10" Feb, 2021.

The study has met the following obligations;

1. Paid MHREC Administrative review fees of 20,000/=

2. Agreed to comply with all institutional policies and regulations of Mulago National
Referral Hospital

3. Agreed to provide end of study report and acknowledge Mulago hospital in all publications

Administrative clearance is valid for one (1) year effective from 17™" February, 2020 to 16"
February, 2021.

The study is therefore recommended for your provision of administrative clearance by Mulago
National Referral Hospital.

Yours sincerely; v Eg !! il

DR. NAKWAGALA FREDERICK NELSON -’
CHAIRMAN- MULAGO HOSPITAL RESEARCH & ETHICS COMMITTEE.

) 6 P RO (A0
Copied to; . ~ S —
1. In —charge Ward 5/6 O M u/gA{‘r(‘J‘:‘f\JuC’
A~ paie

ProvinTo 15

e

] . »
e o (3(2F
Vision: “To be the leading centre of Health Care Services” W {
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