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Purpose: Tuberculosis (TB) is one of the top 10 leading killer diseases in developing
countries, particularly in Sub-Saharan Africa, including Ethiopia. Thus, this study aimed to
assess the trend analysis and seasonality of TB at Hiwot Fana Specialized University
Hospital, Eastern Ethiopia.

Methods and patients: A hospital-based retrospective study was conducted on 8,001
patients by reviewing all available patients’ data from January 1, 2015 to April 30, 2019,
at the Hiwot Fana Specialized University Hospital, Eastern Ethiopia. Socio-demographic
characteristics and results of the GeneXpert assay were taken from the registration book. The
data were entered into EpiData 3.1 and analyzed by using the statistical Package for Social
Sciences (SPSS) version 20.

Results: From a total of 8,001 samples tested using Genexpert, the overall prevalence of
Moycobacterium tuberculosis and rifampicin resistance was found to be 1,254 (15.7%) and 53
(4.1%), respectively. A decreasing trend of TB prevalence was observed, and decreased from
19.3% in 2015, 18.6% in 2016, to 18.4% in 2017, 13.5% in 2018 and down to 13.0% in 2019
(P-value<0.001). The maximum number of TB cases were reported during autumn (454, 17.1%)
and summer (310, 17.2%) compared to other seasons of all the study period. Being between the
ages of 15-29 years (adjusted odds ratio (AOR)=1.7, 95% confidence interval (CI)=1.41-1.98), of
male gender (AOR=0.84, 95% CI=0.75-0.96), experiencing a relapse of TB (AOR=0.51, 95%
CI=0.35-0.78), and being HIV positive (AOR=0.51, 95% CI=0.3-0.86) were found to be factors
associated with high proportion of tuberculosis.

Conclusion: Prevalence of TB has decreased year to year between January 2015 and
April 2019. However, a high percentage of patients are still testing positive for TB with
different seasonal variations. Thus, understanding and managing TB in seasonal variation,
controlling relapse of TB, and screening of all HIV positive patients are recommended steps
to reduce the transmission of tuberculosis in Ethiopia.
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Background

Tuberculosis (TB) is a worldwide chronic infectious disease, mainly caused by
Mycobacterium tuberculosis. It is highly transmitted by untreated smear-positive
pulmonary tuberculosis when the infectious individual expels droplets of the bacilli

which are produced during coughing, singing, and sneezing.' The disease occurs
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when the bacteria overcome immune defenses, multiply,
and become large enough in number to cause tissue
damage. TB can attack all parts of the body. It typically
attacks the lungs (pulmonary TB) as well as other parts of
the body (extra pulmonary TB).>

Globally, about one-third of the world’s population has
dormant M. tuberculosis and hence is at risk of getting an
illness. That hinders the socio-economic development of
a country, as 75% of people with TB are within the
economically productive age group of 15-54 years.

The World Health Organization 2018 global TB report
revealed that nearly 10 million people had developed TB
disease in 2017. Of these, 3.2 million were women,
5.8 million were men, and 1 million were children. There
were also an estimated 1.3 million deaths caused by TB,
and 300,000 deaths occurred in the case of TB-HIV co-
infection in 2017.*

Globally, about 87% of all TB incident cases were
covered by 30 high TB burdened countries. Among
these, Africa shares one third by having nine countries
from 22 high burdened countries, and Ethiopia falls
under this category. Even though there has been
a major decline in the incidence and TB associated
death rates in Ethiopia, still the country is highly
affected and stands third in Africa, with an annual
estimation of TB incidence of 172/100,000 and a death
rate of 24/100,000 population in 2017. Moreover, among
those with low socio-economic status, living conditions,
poor nutrition, and lack of awareness to seek early
diagnosis, TB is ranked as the third most common
cause of hospital admission and the second most com-
mon cause of death from the top ten diseases in
Ethiopia.””’

Even though TB was not well defined as a seasonal
variation in different countries, some reports revealed that
a peak of TB cases occurred in the summer®™® and
spring,'*1!
in July in Uganda,'? with a rise in autumn in Ethiopia."

while it was lower in December and a peaked

TB was confirmed to be a seasonal disease with a low rate
in the second and high in the fourth quarter of the
calendar year in Ethiopia.'* Geographical variation and
healthcare-seeking behavior of patients cause high TB
infection in the winter that profound the symptom and
diagnosis of a disease in autumn and summer season.'*
Trend analysis and an assessment of TB seasonality
help to allocate resources appropriately regarding clin-
ical evaluation and research enrollment in high TB
burdened areas. However, limited research has been

reported from Ethiopia. Therefore, this study aimed to
assess the seasonality and trend analysis of TB among
patients attending the Hiwot Fana Specialized University
Hospital.

Methods And Materials
Study Design, Area, And Period

A hospital-based retrospective study was conducted
among patients diagnosed for TB by using data recorded
from January 1, 2015 to April 30, 2019, at Hiwot Fana
Specialized University Hospital, Harar, Eastern Ethiopia.
Harar town is one of the historical places which found
526 km east of Addis Ababa, the capital city of Ethiopia.
Based on the central statistical agency of 2007, the total
population of Harari Regional state was 183,415, of whom
91,099 were females and 92,316 were males. It has nine
districts, three urban and six rural. There are six hospitals
(four governmental and two private), eight public health
centers, and 20 health posts in the region.

Hiwot Fana Specialized University Hospital (HFSUH) is
one of the oldest hospitals in Ethiopia, which was established
during the occupation of Italian soldiers (1928-1933).
Currently, the hospital serves about 5.2 million people
around Harar and neighboring regions like Dire Dawa
administrative council, Oromiya, and Ethiopian Somali
Regional State.

It serves as a teaching center of eastern Ethiopia and
delivers different health services to the community like
internal medicine, surgery, gynecology and obstetrics, TB/
HIV, etc. In the hospital, the TB prevention and control
program is coordinated by TB clinic staff with the Harari
regional health bureau.

Study Population

The study population for this study was all presumptive TB
patients attending Hiwot Fana Specialized University Hospital.
We have included those presumptive TB patients with com-
plete records of their demographic, clinical, and laboratory data
from January 1, 2015 to April 30, 2019. Those patients with
incomplete data were excluded from the study.

Laboratory Investigation And Data
Collection Procedure

Laboratory investigations by GeneXpert MTB/RIF assay
were performed as per the manufacturer’s guidelines and
data was collected using an excel spreadsheet from the
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record/registration book. The collected data were cross-
checked twice by the investigator to reduce error.

Statistical Data Analysis

Data were coded and entered into EPI-data version 3.1 and
analyzed by using SPSS version 20. Descriptive statistics
of different variables were determined and presented in the
form of texts, graphs, and tables. Summary measures such
as percentages and mean were used to generalize the
results accordingly. Bivariate logistic regression was car-
ried out to identify the associated factors with TB. Variable
with P-value<0.25 was a candidate for the multivariate
analysis. Finally, multivariate logistic regression analysis
was performed for adjusted odds ratio with 95% confi-
dence intervals and variables with a P-value<0.05 were
declared as statistically significant.

Ethical Consideration

The study clearance was obtained from the College of
Health and Medical Sciences, the Institutional Research
Ethics Review Committee (IRERC), Haramaya University.
Permission was obtained from Hiwot Fana Specialized
University Hospital (HFSUH) where the study was con-
ducted. Patient and parental consent to review their
medical records was not required since the study is retro-
spective. There was compliance with the 1964 Helsinki
declaration and its later amendments or comparable ethical
standards.

The information provided from patients’ recorded data
was kept confidential. No names were involved in the data
analysis process; only codes were used to identify the
study populations.

Results

Socio-Demographic, Clinical
Characteristics, And Laboratory
Diagnosis Of The Study Participants

From a total of 9,060 TB clinically suspected patients
that have submitted their samples for TB diagnosis,
8,001 (88.3%) had complete data and were included in
this study. The majority of the participants’ HIV status
was unknown in 7,624 (95.3%). The mean age of parti-
cipants diagnosed for TB was 29.89 (£17.55) years
ranging from 1 month to 95 years old, of which 4,363
(54.5%) were males and 3,638 (45.5%) were females.
The majority of them were in the age group of >15
years old (6,600, 82.5%). Most of the study participants

Table | Socio-Demographic And Clinical Characteristics Of The
Study Participants At Hiwot Fana Specialized University Hospital,
Eastern Ethiopia, January 2015-April 2019

Characteristics Number Percentage
Age (years)

<14 1,401 17.5

15-29 2,569 32.1

3044 2,287 28.6

245 1,744 21.8
Sex

Male 4,362 54.5

Female 3,639 45.5
HIV status

Reactive 73 0.9

Non-reactive 304 38

Unknown 7,624 95.3
History of TB

New 7,896 98.7

Previous Rx 105 1.3
Site of sample

Extra-Pulmonary 142 17.7

Pulmonary 7,859 82.3
Residence

Urban 1,639 20.5

Rural 6,362 79.5

Abbreviations: Rx, retreatment; HIV, human immunodeficiency virus; TB,
Tuberculosis.

lived in rural (6,362, 79.5%) areas and 1,639 (20.5%)
were urban dwellers (Table 1).

The overall proportion of biologically confirmed TB
cases, detected by GeneXpert MTB/RIF assay, was 15.7%
(95% Cl=14.9-16.5) in all age groups and the overall
proportion of rifampicin resistance was 4.2% (53/1,254).

Trends Of Tuberculosis
The proportion of TB detected by GeneXpert MTB/RIF
assay was decreased in all consecutive years of the
study period. The high rate of TB was presented
(19.3%) in 2015 and with a low rate, 219 (13%) in
2019  (P-value<0.001). Rifampicin
slightly similar to 14 (7.4%) in 2015, and 16 (8.1%) in
2017. But this decreased from 2017 to 2019 to reach 2
(0.9%) (Figure 1).

Male participants have a higher proportion of TB cases

resistance was

than female participants and the age category of 15-29

Risk Management and Healthcare Policy 2019:12

submit your manuscript

299

Dove


http://www.dovepress.com
http://www.dovepress.com

Bodena et al

Dove

25%

20% 19:3

% 18.6%
18.4%

15% 13.5%
13%

10% = RR-detected

7.8% 8.1%
5%

0%

== MTB detected

percentage of TB and RR

5%
1%

0.9%

2015 2016 2017 2018 2019

Figure | Trend of TB and rifampicin resistance at Hiwot Fana Specialized
University Hospital, Eastern Ethiopia, January 2015-April 2019.

was highly affected compared to the others. The TB posi-
tivity rate was high in previously treated patients com-
pared to the new ones (Table 2).

Seasonality Of Tuberculosis

From January 2015 to April 2019 of the study periods,
there were more than 16 seasons that a total of 8,001
participants were recruited for TB diagnosis. The high-
est TB case was recorded in May followed by June and
August. The lowest TB case was observed in January
and December (Table 3).

In general, the maximum proportion of TB was
reported in summer (310, 17.2%) and autumn (454,
17.1%). Rifampicin resistant of MTB was registered at
all seasons without forming great fluctuation (Figure 2).

Factors Associated With Tuberculosis

A high proportion of TB positive cases was documented
with patients who lived in rural areas (1,015, 16.0%)
compared to urban dwellers (239, 14.4%). The positivity
rate of a sample taken from the pulmonary site (1,235,
15.7%) was slightly higher compared to the extra pulmon-
ary site (199, 13.4%). From bivariate analysis, sex, age,
history of TB, HIV status, and residence of participants
were recruited for multivariate analysis (P-value<0.25). In
multivariate analysis, sex, age, history of TB, and HIV
status of patients were associated with TB (Table 4).

Discussion

Tuberculosis (TB) is a disease that continues to be
a major public health problem amongst the ten top
disease causes of mortality. Millions of people continue
to fall sick with TB each year, particularly in develop-
ing countries.*'” In this study, the overall proportion of
TB detected by Xpert assay was found to be 15.7%.
This is comparatively similar to a study conducted at
Felege Hiwot and Debre Tabor Hospitals, Northwest

Table 2 Trend Of Tuberculosis By Different Characteristics Of The Study Participants At Hiwot Fana Specialized University Hospital,

Eastern Ethiopia, January 2015-April 2019

Characteristics Years Total
2015 2016 2017 2018 2019
N (%) N (%) N (%) N (%) N (%) N (%)
Sex Male 112 (20.9) 120 (19.3) 219 (14.8) 153 (13.9) 123 (13.4) 727 (16.7)
Female 77 (17.3) 78 (17.7) 150 (14.8) 126 (12.9) 96 (12.5) 527 (14.5)
Age (years) <l4 25 (15.1) 18 (11.5) 53 (16.1) 60 (14.2) 41 (12.6) 197 (14.1)
15-29 66 (22.3) 86 (23.5) 159 (21.7) 110 (15.6) 80 (17.0) 501 (19.5)
3044 64 (20.2) 59 (17.9) 91 (16.3) 61 (10.9) 58 (11.1) 333 (14.6)
245 34 (16.8) 35 (16.6) 66 (11.3) 48 (12.4) 40 (11.1) 223 (12.8)
HIV status Reactive 3 (100) 9 (26.5) 6 (21.4) I (12.5) — 19 (26)
NR 5(18.5) 14(35.9) 43 (18.1) 1 (100) I (100) 64 (21)
Unknown 181 (19) 175 (17.7) 320 (16.5) 277 (13.4) 218 (13) 1,171 (15.4)
History of TB New case 186 (19.1) 188 (18.3) 358 (16.7) 276 (13.3) 217 (12.9) 1,225 (15.5)
Relapse 3 (37.5) 10 (24.9) 11 (20.4) 3(60) 2(50) 29 (27.6)
Residence Rural 154 (19.6) 142 (17.9) 315 (17.7) 226 (14.1) 180 (13.1) 1,017 (16)
Urban 35 (17.8) 56 (20.9) 54 (12.8) 53 (11.2) 39 (12.9) 237 (14.3)

Abbreviations: NR, non-reactive; N, number of mycobacterium tuberculosis cases detected.
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Figure 2 Graphical presentation of TB and rifampicin resistance at Hiwot Fana Specialized University Hospital, Eastern Ethiopia, January 2015-April 2019.

Ethiopia,16 Awi Zone, Northwest Ethiopia,17 and Addis and wollo, North-East Ethiopia.20 This difference
Ababa, Ethiopia.'® However, this was higher than stu- might be due to the different methods of diagnosis, as
dies from Addis Ababa,® Agaro Southwest, Ethiopia,'® we used only GeneXpert assay while other studies

Table 4 Factor Associated With Tuberculosis By Sex, Age, Status Of HIV, History Of TB, And Residence Of Study Participants At
Hiwot Fana Specialized University Hospital, Eastern Ethiopia, January 2015-April 2019

Variables MTB Detected Crude OR [95% CI] Adjusted OR [95% CI] P-value
Yes, N (%) No, N (%)

Sex

Male 727 (16.7) 3,635 (83.3) 0.847 [0.75-0.96] 0.84 [0.75-0.96] 0.006*

Female 527 (14.5) 3,112 (85.5) | [

Age

<14 197 (14.1) 1,204 (85.1) 1.12 [0.91-1.37] 1.14 [0.92-1.38] 0.230

15-29 501 (19.5) 2,068 (80.5) 1.65 [1.39-1.96] 1.7 [1.41-1.98] 0.001*

3044 333 (14.6) 1,954 (85.4) 1.16 [1.97-1.40] 1.2 [0.98-1.42] 0.076

245 223 (12.8) 1,521 (87.2) | |

History of TB

Previous Rx 29 (27.6) 76 (72.4) 0.48 [0.31-0.74] 0.51 [0.33-0.78] 0.002%*
New 1,225 (15.5) 6,671 (84.5) | |

HIV status

Reactive 19 (26.0) 54 (74.0) 0.52 [0.31-0.87] 0.51 [0.30-0.86] 0.013*
Unknown 1,172 (15.4) 6,452 (84.6) 0.76 [0.42—-1.36] 0.51 [0.40-1.32] 0.298

Non-reactive 63 (20.7) 241 (79.3) | |

Resident

Rural 1,015 (16) 5,323 (84) 0.871 [0.75-1.02] 0.86 [0.74-1.0] 0.052

Urban 239 (14.4) 1,424 (85.6) | |

Note: *Statistically significant at P-value<0.05.
Abbreviations: Cl, confidence interval; OR, odds ratio; Rx, retreatment; TB, tuberculosis; N, number of mycobacterial tuberculosis cases detected.
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used culture, microscopy, and other molecular techni-
ques for bacterial identification.

The trend of TB positivity rate in this study gradually
decreased consecutively throughout the study period, at
19.3% in 2015, 18.6% in 2016, 18.4% in 2017, 13.5% in
2018, and 13% in 2019. This finding is consistent with
a report from Agaro and Nekemte in Ethiopia,”'* and in
China®' in which the trend of TB steeply declined. But it
was contradicted with a study from Gambella, West
Ethiopia®® and in Nigeria,”®> in which the trend of TB
fluctuated year to year. The occurrence of this difference
in different years and countries can be affected by
a higher tendency for clinicians to consider presumptive
TB, change in storage conditions of samples, change in
lab SOPs or staff conducting the test; and maybe
a different level of awareness of people about early
treatment and diagnosis might also have great contribu-
tion for it. Moreover, in some parts of Ethiopia, the
gradual decreasing of TB proportion could be influenced
by the health extension program that planned to achieve
important basic healthcare to prevent the spread of TB
by increasing community awareness.

In this study, sex, age, previous history of TB, and HIV
status of patients were found to be significantly associated
with the cause of Mycobacterium tuberculosis. Male parti-
cipants had a significantly higher proportion of TB cases
than females. This agrees with a study reported from
Ethiopia,** Northwest
Ethiopia,25 Zambia,?® and Japan.27 However, it is not con-
sistent with the finding from Northwest Ethiopia.'” This
might be because males usually have more social contact

Jimma, Southwest, Gondar,

in the community than females which helps them to con-
tract a disease. A similar idea was reported from a study
conducted in Arba Minch, Ethiopia that the greater mobility
of males than females to visit and to come into contact with
TB patients could contribute to catching higher infection
among the males than females.”

The age group of 15-29 years was the most infected by TB,
which was similar to studies reported from Ethiopia,'* Agaro,
southwest Ethiopia,19 Gondar, Northwest Ethiopia,26 Central
Ethiopia,” Pakistan,*® and Singapore.®' This might be due to
this age group being more sexually active and, hence, infected
with HIV, which predisposes to TB. Disproportionately, a large
burden of TB cases in this age group share a high number of
total workforces, which could contribute to the poverty of
one’s country.

History of previous treatment is the other factor asso-
ciated with TB in the present study. This is similar to

reports from Ethiopia® and Dessie, Northeast Ethiopia.*
But it contradicts the study reported from Matahara,
Eastern Ethiopia.*” This difference might be due to differ-
ent implementation of DOTs (direct observed treatments)
strategy and different awareness of the society.

People living with HIV are more likely to have TB
compared to people without HIV in the present study. This
is comparable to a study from another part of Ethiopia.*”
But it is not in line with a study from Sub-Saharan
Africa.>* The difference might be due to different levels
of CD4 count and advanced WHO clinical stage that may
determine the immunity of individuals living with HIV.*

Furthermore, living in a rural area was not a frequently
identified factor associated with TB in this study, which is
similar to studies from Pakistan®® and North Ethiopia.”°

On the other side, the seasonality of TB was higher in
the summer followed by the autumn compared to another
seasonal year in this study. Similar ideas were reported
from Addis Ababa, E‘[hiopia,6 Pakistan,*® and China,’ with
a peak in summer. Looking at TB cases by month, June
and May show a high proportion, while the lowest propor-
tion was documented in January in this study. In Uganda,
a low proportion of TB was reported in December and
a high one in July and October,'* and March was a Peak
and October the lowest in Chile.*” The difference that TB
proportion in different seasonal patterns is due to health-
care-seeking behavior may vary from season to season,
with domestic work such as the harvest or going to market,
and may extend to the number of people tested for TB."
During autumn and at the beginning of the summer, when
most of the infected people were recorded, rural residents
have the resources and time to seek medical care, thus
increasing the TB cases in Ethiopia.'?

Limitations Of The Study

This research has some limitations. Since it was a hospital-
based study, it would not have been representative of the
general population. The right residence of study partici-
pants in Hiwot Fana Specialized University Hospital after
diagnosis as well as information on rainfall and humidity
to describe the seasonality of TB was not well-known.

Conclusion

The trend of TB proportion decreased over the study
period. The age category of 15-29 years was the most
affected and a high proportion of TB was observed in
previously treated patients. Male gender and being HIV
positive are also factors significantly associated with TB.
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A high proportion of TB was detected in the summer and

autumn. Moreover, TB was not significantly associated

with the patient’s living area.

Based on this study, attention should be given during

the summer and autumn as high cases of TB were

recorded. Healthcare facilities should be improved for

timely diagnosis and treatment. All HIV positive patients

should be screened by Gene Xpert, which gives quick

results (within 2 hours) to identify new TB patients to

reduce infection.
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