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ABSTRACT

Introduction: The impact and disruption of

infectious disease outbreaks stretch far beyond

their direct death toll, as they often overburden

health systems, reduce treatment seeking

behaviors, and interrupt treatment regimens.

This study examines the impact of the 2014–2016

Ebola virus outbreak on tuberculosis (TB)

treatment outcomes at the 34 Military Hospital

in Freetown, Sierra Leone.

Methods: We used retrospective data from 1,085

TB patient outcome data registers to build a

multinomial logistic regression model to

evaluate the change in TB treatment outcomes

before and after the Public Health Emergency of

International Concern (PHEIC) declaration in

August 2014.

Results: These results showed that HIV status,

patient age, whether patients had active versus

latent TB, and the time since the start of the

outbreak were significantly associated with TB

treatment outcomes.

Discussion: The model showed an increase in

probability of unknown and unsuccessful (died

or treatment failed) treatment outcomes with

each month after the PHEIC declaration, across

age groups, TB status, and HIV status.

I. INTRODUCTION

The 2014–2016 Ebola virus (EVD) outbreak was

devastating to West Africa, causing an estimated

28,616 cases and 11,310 deaths as of June 2016,

as well as a number of indirect health

consequences.
1
The outbreak originated in

Guinea, where the first recorded case was

reported in December 2013.
2
Cases continued to

spread along the country borders and into

Liberia and Sierra Leone, increasing rapidly by

May 2014.
2
Ebola virus swept through Sierra

Leone communities, leading to an estimated

14,124 cases and 3,956 deaths, representing

nearly half of all cases in West Africa.
1
Although

these high case numbers and death rates

emphasize the severity of the outbreak, they do

not capture the extent of indirect deaths that may

have occurred as a result of disrupted health

systems for other diseases such as tuberculosis

(TB) and HIV.
3,4

During the EVD outbreak, Sierra Leone’s health

care services were overburdened and

understaffed.
5
People were reluctant to seek

treatment at health centers due to widespread

fear of infection and discrimination, closures of

health facilities, and the implementation of new

curfews, laws, and border closures.
4,6
Healthcare

workers (HCWs) in Sierra Leone also

experienced a disproportionate burden of EVD

infections, with 28% of 1,100 total HCWs

infected, 72% of whom died.
7
Cases among

HCWs peaked 3 to 4 weeks before the overall

peak of the EVD outbreak, reducing the number

of available medical personnel to provide care,

and posing an additional challenge to containing

the outbreak.
7,8

The frequency of nosocomial

infections also created fear and public distrust

surrounding healthcare facilities.
9

The EVD outbreak also impacted treatment-

seeking behaviors for other prevalent diseases
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that require continuous care, such as TB and HIV.

Before the EVD outbreak, Sierra Leone

experienced the third highest TB incidence in the

world, as well as an HIV prevalence of 54,708,

which increases the likelihood of latent TB

infection (LTBI) reactivation.
10–12

In 2012, there

was a reported incidence of 674 TB cases per

100,000 people and prevalence of 1,300 TB cases

per 100,000 people.
13
In 2013 and 2014, Sierra

Leone registered an average of 12,000 to 13,000

cases of TB each year, with treatment completion

rates estimated at 85% to 87%.
13,14

During the EVD outbreak, directly observed

therapy short course (DOTS) programs for TB

were interrupted, shortages in HIV drugs

occurred, and patients undergoing TB and/or

HIV treatment were disengaged.
7
After the height

of the outbreak, issues related to the repurposing

of clinical teams and facilities to respond to the

outbreak, along with a “no touch” policy,

decreased accessibility to DOTS for TB.
8
Given

the possibility of an estimated reduction in

treatment accessibility of 50% due to the EVD

outbreak, it is predicted that the deaths attributed

to HIV and TB would increase by 9% and 61%,

respectively, in Sierra Leone.
4
Considering each

of these integrated factors impacting TB

treatment access during the EVD outbreak, the

potential for increases in deaths is substantial.

These numbers become increasingly important in

understanding the broader implications of

epidemics given the ongoing COVID-19

pandemic, which will likely cause similar

diagnostic and treatment interruptions

worldwide.
15
To better understand the potential

impacts that treatment interruptions may have

on diseases such as TB, it is vital to use existing

information from previous outbreaks. This study

uses retrospective TB patient outcome data,

paired with HIV status, from a military hospital

in Freetown, Sierra Leone, to quantify the impact

of the 2014 EVD outbreak on TB treatment

outcomes. The study applies a robust modeling

framework to understand which patient

characteristics influenced TB treatment outcomes

during the Ebola epidemic and to determine how

the influence of those factors on predicted

treatment outcomes changed through time.

II. METHODS

a) Study Design and Setting

This retrospective study reviewed TB patient

outcome data from the 34 Military Hospital in

Freetown, the capital of Sierra Leone. The

two-tier health care system in Sierra Leone is

composed of Peripheral Healthcare.

Units and secondary care consisting of three

referral hospitals, 21 district hospitals, 27 private

hospitals, and 45 private clinics, most of which

are located in Freetown.
16

The 34 Military

Hospital is one of three referral hospitals in

Freetown, providing service to 200 to 250

patients per day.
17
The hospital is located at

Wilberforce Barracks and serves 25% of the

western section of Freetown, including soldiers,

their families, and the general population. It is a

teaching and general hospital, with 369

personnel. A study from 2011 to 2014 indicates

that the 34 Military Hospital consisted of four

departments, a laboratory facility, and staffed 17

permanent military Medical Officers, three

specialists, and five consultants at the time of this

study.
17
As part of a Frontline Field Placement

Surveillance Report, data were extracted from

Patient Hospital Register TB Records between

January 3, 2012, to December 22, 2016, and

included in this analysis. Coinfection with HIV

was also examined as a variable of interest related

to patient outcomes. The declaration of a Public

Health Emergency of International Concern

(PHEIC) on August 8, 2014, was used as the

distinguishing start date of the EVD outbreak

throughout the following analyses.
16

b) Pearson’s Chi-Square Tests

Patient data was grouped into two categories

based on the individual’s enrollment date: pre-

and post-PHEIC.
18

Frequency tables were

calculated containing treatment outcomes based

on pre- or post-PHEIC status. which were then

used to calculate a Pearson’s χ
2
test probability of

treatment outcomes based on a patient’s pre- or

post-PHEIC enrollment status. Separate

Pearson’s χ
2
tests were run for both active and

latent tuberculosis patients. The null hypothesis

was no association between pre- or post-PHEIC

enrollment status and treatment outcome.
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c) Regression Analysis

To further quantify the impact the EVD outbreak

may have had on TB treatment outcomes at 34

Military Hospital, this study used a multinomial

logistic regression model (see Supplemental

Information).
19

For each patient record, we

quantified the number of months since the

PHEIC declaration on August 8, 2014, at which

point 717 cases were confirmed in Sierra Leone.
1,18

The variable “months after outbreak” for all

patient records with entry dates between January

3, 2012 and August 8, 2014, were set to the value

of zero. Treatment outcomes were included in

hospital records in the following categories:

cured, completed, defaulted, died, failed, lost to

follow-up, transferred, and unknown. Because of

the limited clarity related to the definitions of the

outcome data reported, outcomes were

reclassified based on the objectives of this paper

and merged into the following groups:

“successful” (completed or cured), “unsuccessful”

(died or failed), “lost to follow-up” (lost to

follow-up, abscond, or default), and “unknown”

(unknown or transferred).
20

A series of multinomial logistic regressions were

performed to evaluate the change in treatment

outcomes following the PHEIC declaration. The

full model included the following variables: HIV

status, sex, age, TB type (active or latent), and

the number of months after the outbreak. An

interaction term between age and HIV status was

also tested under the hypothesis that the effect of

HIV status on treatment outcome could vary

depending on the patient’s age. All explanatory

variables were examined for collinearity before

inclusion in the model, using a cutoff correlation

of 0.60 to be included. After constructing the full

model, the model was tested for any violations of

the independence irrelevant alternatives (IIA)

assumption of multinomial logistic regression

models by conducting a Hausman diagnostic test,

following the procedure outlined by Kwak and

Clayton-Matthews (2002).
19
Under the Hausman

diagnostic test, the treatment outcomes were

dropped one at a time from the data set, and

coefficients were recalculated using the

constrained model, with the full set of

covariates.
19

Because the coefficients of each of

the constrained models were statistically identical

to the relevant coefficients of the full model, the

IIA assumption was satisfied.

The model selection process was conducted using

an information theoretic approach.
21
A backward-

stepwise process was used, dropping one

covariate at a time to determine which model

resulted in the lowest Akaike information criteria

(AIC) value.
21
Covariates were dropped until

eliminating any other covariate from the model

would result in a higher AIC value, and the

resulting model was chosen as our optimal model.

Multinomial logistic regressions were calculated

using the multinom function in the nnet package

in R, version 3.6.1.
22,23

III. FINDINGS

a) Study Group Demographics and Descriptive
Data

After patients without an enrollment date were

removed (N = 1), records from 1,085 patients

remained (Table 1) that were used for the

regression and χ
2
analyses. The mean patient age

was 35.57 years old (SD = 18.61) with a range of

58 days to 98 years old. Regarding HIV status,

679 patients (62.58%) were HIV negative, 290

patients (26.73%) were HIV-positive, and 116

patients (10.69%) were not tested for HIV.

Overall, 377 patients (34.75%) were female, and

708 patients (65.25%) were male. There were 711

patients with successful outcomes, 250 who were

lost to follow-up, 89 with unsuccessful outcomes,

and 35 with unknown outcomes. Patients were

split by TB status, with 553 patients (50.97%)

classified as having active TB and 532 patients

(49.03%) having latent TB. Of the 553 patients

with active TB, 72.33% were successful, 18.44%

were lost to follow-up, 6.51% were unsuccessful,

2.71% had unknown outcomes. Of the 532

patients with latent TB, 58.46% of outcomes

were successful, 27.82% were lost to follow-up,

3.76% had unknown outcomes, and 9.96% were

unsuccessful outcomes.
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Table 1: Demographic Information from Patients with Tb (N = 1,085) at 34 Military Hospital in

Freetown, Sierra Leone, from 2012 to 2016

Demographics

Sex

Pre-

PHEIC, n (%)

Post-

PHEIC, n (%)
Total population, N = 1,085 (%)

Female 239 (62.7) 142 (37.3) 381 (35.12)

Male

Civilian/soldier status

449 (63.8) 255 (36.2) 704 (64.9)

Civilian 474 (61.4) 298 (38.6) 772 (71.2)

Demographics
Pre-

PHEIC, n (%)

Post-

PHEIC, n (%)
Total population, N = 1,085 (%)

Soldier/retired soldier 214 (68.4) 99 (31.6) 313 (28.8)

Age*

0–17 125 (74.9) 42 (25.1) 167 (15.4)

18–24 68 (61.2) 45 (39.8) 113 (10.4)

25–34 152 (63.9) 86 (36.1) 238 (21.9)

35–44 162 (63.3) 94 (36.7) 256 (23.6)

45–54 94 (63.5) 54 (36.5) 148 (13.6)

55–64 43 (51.8) 40 (48.2) 83 (7.6)

65–74 23 (50.0) 23 (50.0) 46 (4.2)

≥ 75

HIV coinfection

21 (61.8) 13 (38.2) 34 (3.1)

Positive 176 (60.7) 114 (39.3) 290 (26.7)

Negative 444 (65.4) 235 (34.6) 679 (62.6)

Not tested

TB type

68 (58.6) 48 (41.4) 116 (10.7)

Active 307 (55.5) 246 (44.5) 553 (51)

Latent 381 (71.6) 151 (28.4) 532 (49)

b) Pearson’s chi-Squared Tests

We conducted a series of three Pearson’s χ
2
tests

to test the null hypothesis that there was no

association between pre- and post-PHEIC status

and TB treatment outcome (Table 2). When pre-

and post-PHEIC status was determined as before

or after August 8, 2014, and all patients were

included, the test showed that there was a

difference in treatment outcomes between pre-

and post-PHEIC status patients (χ
2
= 16.25, P =

0.001) (Table (Table3). Additionally, when pre-

and post-PHEIC status was determined including

all patients with active TB, the test showed that

there was a difference in treatment outcomes

between pre- and post-PHEIC status patients (χ
2

= 21.04, P < 0.001). However, there was no

statistically significant difference between

treatment outcomes determined between pre-

and post-PHEIC status of patients with latent TB

(χ
2
= 1.6215, P = 0.66).
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Table 2: Summary of Tb Treatment Outcomes of Patients (N = 1,085) t 34 Military Hospital in

Freetown, Sierra Leone, from 2012 To 2016

Outcome Pre-PHEIC, n (%) Post-PHEIC, n (%) Total, n

Cured 85 (37.1) 144 (62.9) 229

Completed 174 (36.1) 308 (63.9) 482

Abscond 0 (0) 1 (100) 1

Default 47 (28.1) 120 (71.9) 167

Lost to follow-up 0 (0) 7 (100) 7

Transferred 10 (28.6) 25 (71.4) 35

Unknown 45 (60) 30 (40) 75

Failed 2 (100) 0 (0) 2

Died 34 (39.1) 53 (60.9) 87

Table 3: Results from Pearson’s Chi-Square Tests, Including Expected and Observed Proportions for

Each Treatment Outcome, before and After the Pheic Declaration on August 8, 2014

Treatment outcome

Time Successful Lost to follow-up Unknown Unsuccessful

Expected proportions, all patients* (χ
2
= 16.25, P = 0.001)*

Pre-PHEIC 0.24 0.06 0.04 0.03

Post-PHEIC 0.42 0.10 0.06 0.05

Observed proportions, all patients*

Pre-PHEIC 0.24 0.04 0.05 0.03

Post-PHEIC 0.42 0.12 0.05 0.05

Expected proportions, active TB patients (χ
2
= 21.038, P < 0.001)*

Pre-PHEIC 0.32 0.05 0.05 0.03

Post-PHEIC 0.40 0.06 0.06 0.04

Observed proportions, active TB patients

Treatment outcome

Time Successful Lost to follow-up Unknown Unsuccessful

Pre-PHEIC 0.32 0.03 0.07 0.03

Post-PHEIC 0.41 0.08 0.03 0.03

Expected proportions, latent TB patients (χ
2
= 1.6215, P = 0.6545)

Pre-PHEIC 0.17 0.06 0.03 0.03

Post-PHEIC 0.42 0.16 0.07 0.07

Observed proportions, latent TB patients

Pre-PHEIC 0.16 0.06 0.03 0.03

Post-PHEIC 0.43 0.16 0.07 0.07
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c) Regression Analyses

A series of multinomial logistic regressions were

calculated to test the probabilities of treatment

outcomes based on patient characteristics and

the number of months since the EVD outbreak.

The model selection process showed that the

optimal model included TB type, the number of

months after the EVD outbreak, HIV status, age,

and an interaction between age and HIV status

(Supplemental Table 1). Calculation of the Akaike

weight showed that this model had a 67% chance

of being the optimal model for the data, and no

other model fell within a ΔAIC of 2 points of the

optimal model. Full reporting of odds ratios and

95% confidence intervals (CIs) calculated from

the coefficients of the optimal model can be found

in Table 4. Overall, regression results showed

that, regardless of HIV status, as the number of

months since the EVD outbreak increased, the

probability of a successful treatment outcome

occurring declined whereas the probability of an

unknown or unsuccessful outcome increased

(Figure 1). The odds of an unknown outcome and

unsuccessful outcome were 1.179 (95% CI:

1.157–1.203) and 1.034 (95% CI: 1.007–1.0623)

more likely than a successful outcome,

respectively, for each progressive month after the

PHEIC was declared (Table 4). The probability of

the treatment outcome of lost to follow-up or

unsuccessful declined as the number of months

since the EVD outbreak also increased, regardless

of HIV status.

Table 4: Odds Ratios and 95% Confidence Intervals (CIs) of Optimal Multinomial Logistic Regression

Model, using Successful as Reference Treatment Outcome, HIV-Negative Status as Reference

Covariate for HIV Status, and Active TB as Reference Covariate for Type TB

Covariate
Lost to follow-up Successful

(95% CI)

Unknown (95%

CI)
Unsuccessful (95% CI)

Intercept – 0.087 (0.052–0.144)* 0.03 (0.017–0.055)* 0.008 (0.003–0.02)*

Months after outbreak – 0.953 (0.922–0.984)* 1.179 (1.157–1.203)* 1.034 (1.007–1.062)*

Age – 1.018 (1.007–1.029)* 1.014 (1.002–1.026)* 1.044 (1.026–1.063)*

HIV negative – – – –

HIV not tested – 1.175 (0.442–3.125) 3.291 (1.179–9.184)* 5.095 (1.103–23.534)*

HIV-positive – 3.852 (1.262–11.756)* 1.48 (0.414–5.29) 11.942 (2.969–48.028)*

Active TB – – – –

Latent TB – 2.029 (1.421–2.898)* 1.612 (1.112–2.338)* 1.662 (1.057–2.615)*

Age × HIV negative – – – –

Age × HIV not tested – 1.021 (0.998–1.044) 0.987 (0.96–1.015) 0.996 (0.966–1.028)

Age × HIV positive – 0.967 (0.938–0.996)* 0.981 (0.95–1.012) 0.973 (0.943–1.003)
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Figure 1: Predicted Tuberculosis (TB) outcomes as Ebola Outbreak Progresses. Predicted Probabilities

based on Optimal Multinomial Logistic Regression Model of the Influence of HIV Status, TB type,

Patient age, and time Since the EVD Outbreak on TB Treatment Outcome for Patients in 34 Military

Hospital in Freetown, Sierra Leone, from 2012 to 2016. This Figure Appears in Color at

www.ajtmh.org.
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HIV status had a significant impact on TB

treatment outcomes. Overall, HIV-positive

patients had a slightly lower probability of

successful treatment and a slightly higher

probability of an unsuccessful treatment than

HIV negative patients throughout the study
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period. Patients that had unknown HIV status

had the lowest probability of a successful

outcome and the highest probability of an

unknown outcome (Figure 1). Using HIV-negative

status and successful outcomes as reference

categories, HIV-positive patients were more likely

to be lost to follow-up or have an unsuccessful

treatment outcome (Table 4).

TB status also had a significant impact on

treatment outcomes. Regardless of HIV status or

the number of months after the EVD outbreak,

patients with active TB had a higher probability of

a successful treatment outcome and a lower

probability of an unsuccessful or unknown

outcome or being lost to follow-up. Odds ratios

for TB status showed that the odds of a patient

with latent TB being lost to follow-up were 2.029

times higher (95% CI: 1.421–2.898) than the odds

of a patient with active TB being lost to follow-up.

Similarly, the odds of a patient with latent TB

having an unknown treatment status or an

unsuccessful treatment were 1.612 (95% CI:

1.112–2.338) and 1.662 (95% CI: 1.057–2.615)

times higher than active TB patients, respectively.

Age of the patient and the interaction between

age and HIV status were also included in the

optimal model. In general, as patient age

increased the probability of a successful outcome

decreased (Figure 2). Before the EVD outbreak, as

age increased for HIV-positive patients, the

probability of an unsuccessful treatment outcome

increased, the probability of being lost to follow-

up decreased, and the probability of successful or

unknown outcomes stayed nearly the same

(Figure 2). Alternatively, as age increased in

patients who were not tested or tested negative

for HIV, the probability of being lost to follow-up

increased, and the probability of successful

outcomes decreased. Although these same age-

related trends occurred after the EVD outbreak,

as time passed, the probability of an unknown

outcome increased and the probability of a

successful outcome decreased, regardless of HIV

status or age.

Figure 2: Probability of Tuberculosis (TB) Outcomes by age, Compared Across 15-Month Intervals.

Multinomial Logistic Regression of TB Outcomes by HIV Status after the Ebola Virus (EVD) Outbreak

by Patient age (0–100 years), at Time (A) 0 months, (B) 15 months after Outbreak, and (C) 30 months

after Outbreak for Patients in 34 Military Hospital in Freetown, Sierra Leone, from 2012 to 2016. This

Figure Appears in Color atwww.ajtmh.org



IV. DISCUSSION

Overall, this retrospective analysis of data from

the 34 Military Hospital in Freetown, Sierra

Leone, on TB treatment outcomes before and

after the 2014 EBV outbreak showed that there

were significant differences in treatment

outcomes before and after the EVD outbreak.

Regression results showed that treatment

outcomes were influenced by the length of time

passed since the EVD outbreak declaration, HIV

and TB status, and patient demographics. The

declines in the probability of an outcome being

successful, unsuccessful, or lost to follow-up as

the EVD outbreak continued was likely due to the

vast increase in the number of cases with

unknown outcomes. This supports the hypothesis

that patients who were previously being seen for

TB infections and/or TB/HIV coinfections may

have stopped visiting the hospital either because

of fear of infection with EVD and/or the

discontinuation of treatment programs.

Ansumana et al. (2017) similarly described

widespread avoidance of healthcare in Sierra

Leone during the Ebola epidemic, where current

HIV and TB patients discharged themselves and

prospective patients did not seek treatment at

all.
3
A similar study examining HIV during the

EVD epidemic described the effects of the Ebola

epidemic on HIV treatment of soldiers in Sierra

Leone and found that there was a much greater

risk of patients being lost to follow-up, defaulting,

and going without treatment.
24
A study done by

Parpia et al. (2016) modeled the effects of

treatment coverage reduction caused by the

Ebola epidemic in Sierra Leone on deaths related

to HIV, TB, and malaria predicted that a 50%

reduction in treatment coverage reported for

Sierra Leone would cause more than 2,500

indirect deaths.
4
A 65% reduction in treatment

coverage was predicted to cause equal numbers

of direct deaths from Ebola and indirect deaths

from HIV, TB, and malaria.
4
Taken in this

context, the vast increase in unknown treatment

outcomes shown in this study not only highlights

the interruption in access to healthcare, but it also

suggests the possibility that many of those

unknown treatment outcomes were unsuccessful

TB outcomes as the Ebola epidemic continued.

This study also highlights the need for improved

efforts to track patients during future treatment

interruptions.

The results presented here conflict with those

reported by Bah et al. (2017), who reported an

increase in the number of successful treatment

outcomes of TB patients during the Ebola

epidemic in the Bombali District of Sierra

Leone.
2

These increased successful outcomes

were attributed to greater accessibility to

healthcare as vast resources were deployed in

Sierra Leone.
2
Additionally, this study used a

different threshold for the beginning of the Ebola

period, beginning the EVD outbreak on June 1,

2014, versus August 8, 2014, used in this

analysis.
2,18

Alternatively, these results were based

on a smaller sample size for treatment outcome

comparisons (n = 226) and used only χ
2
tests for

comparisons.
2
Our results suggest that other

factors influenced treatment outcome,

particularly age and HIV status.
2
Therefore,

differences in demographics between this study

and that done by Bah et al. (2017), or the fact that

they were not factored into their analysis, may

explain the difference in treatment outcome

results.

Ortuno-Gutierrez et al. (2016) also reported

different results within Guinea, in line with those

reported by Bah et al. (2017), where contingency

planning and increased health support resulted in

slightly higher TB treatment success rates.
25
The

regression results showed that HIV status, age,

and TB status had an influence on TB treatment

outcomes. Overall, HIV-positive patients had

lower probabilities of successful outcomes and

higher probabilities of unsuccessful treatment

outcomes in comparison to HIV negative patients.

These results are in line with results reported by

Tweya et al. (2013) and Kliiman and Altraja

(2009), who reported that HIV coinfection was

associated with poorer treatment outcomes.
26,27

Older patients in this study consistently had

higher probabilities of poor treatment outcomes

compared with younger patients, which is not

surprising given the well-described negative effect

of age on TB treatment outcomes described in

other studies.
28
Patients with active tuberculosis

had higher probabilities of successful treatment
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outcomes than patients with latent tuberculosis.

This difference in treatment outcomes is likely

due to the nature of active TB, where patients

who are experiencing symptoms are more likely

to seek treatment for TB and therefore more likely

to have a successful outcome.
29

Several studies have evaluated the indirect

impacts of the EVD outbreak on healthcare

services for diseases that require regular care,

such as TB, HIV, and malaria.
3,4,7

It is also well

understood that sporadic interruptions to TB and

HIV treatment can increase the risk of poor

treatment outcomes, opportunistic infections,

and death by any cause.
30
The timing of this

impact has also been studied, and evidence of

decreased testing and treatment of TB and HIV,

as well as poor treatment outcomes among those

with TB and HIV, correlated with the peak of the

EVD outbreak.
31

V. LIMITATIONS

This study was limited in that it assumed a

constant level of impact on TB outcomes

throughout the EVD outbreak after the PHEIC

declaration, without accounting for fluctuations

in disease incidence and societal disruptions in

the region. This simplification, not accounting for

changes in rate of new infections over time in the

model, simplifies the model to an extent.

Furthermore, by using a military hospital, this

study captures both military and civilian

populations, which may not be representative of

the general population of Freetown. Finally, this

study is exposed to many of the general

weaknesses inherent in examining retrospective

clinical data, such as missing patient data,

potential misrepresentation of the general

population due to a limited sample, limited

measures of other risk factors that may be

important to treatment outcomes, and potential

for misclassification of diagnoses. Another

limitation of this retrospective dataset was a lack

of clearly defined diagnosis criteria for active and

latent TB and no specification of drug types used

for treatment.

VI. CONCLUSIONS

TB treatment outcomes were shown to be

influenced by the length of time that had passed

since the EVD outbreak declaration, patient age,

whether patients had active or latent TB, and

their HIV infection status. Most notably was the

change in the proportion of patients with

treatment outcome categorized as successful,

unsuccessful, or lost to follow-up shifting to

unknown as the outbreak progressed. These

results identify patients who are most at risk for

unsuccessful TB treatment outcomes based on the

factors indicated earlier during different points in

the timeline after a disturbance. Because 34

Military Hospital is currently the main referral

hospital for Sierra Leone’s severe COVID-19

cases, further studies on the impact shifting

resources, interruptions to care, and decreased

treatment seeking on TB outcomes could further

inform our understanding of whether these

disturbances are uniform in their impact on TB

treatment outcomes.
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