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Background: Ethiopia is one of the 22 high tuberculosis burden countries. In our country.
there are limited published data to show the trend analysis of tuberculosis. Hence, we
designed this trend analysis to fill the information gap in our study area. Institutional
based retrospective cross-sectional study was employed from 2013 to 2018 to determine
the trend analysis of tuberculosis among tuberculosis presumptive clients in Northwestern
Tigrai. We have used a standard checklist to extract the data. There were some missing data
from the logbooks which are then excluded from the analysis.

Results: A total of 7793 tuberculosis presumptive clients were requested for laboratory
diagnosis of which about 7639 results had a valid result for X-pert MTB/Rif assay. The
overall detection rate of tuberculosis was found to be 9.9% (756/7639). Of the total
tuberculosis cases, 8.7 % (66/756) were rifampicin-resistant. The trend of tuberculosis across
the six years was fluctuating with a declining trend in the recent three years. HIV infection
and being presumptive to drug resistance were associated with tuberculosis detection.
Conclusion: Although there was a cumulative declining trend of tuberculosis within the last
six years, prevention and control strategies still need to be improved to achieve the stop
tuberculosis strategy. To create a world free of tuberculosis, there should be quality service
provision regarding tuberculosis case detection and treatment.
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Introduction

Globally, tuberculosis (TB) is a major public health problem that is affecting
9 million people, leading to 1.3 million deaths with the majority of cases and
deaths being in Sub-Saharan Africa.' TB affects all age groups in a community.>
Access to treatment, poor socioeconomic status,*> health care service utilization
and access, delays in seeking care and diagnosis® and poor knowledge about the
disease’ all contribute to the differences in TB case notifications.

Multi-drug resistant TB (MDR-TB) is a global public health challenge. The
emerging drug-resistant TB increases the burden of communicable and non-
communicable diseases. Sub-Saharan countries are highly affected by drug-
resistant TB due to limited resources for early detection and treatment of TB.
According to the WHO 2015 report, there were about 480,000 new MDR-TB and
100,000 Rifampicin resistant TB cases worldwide.® Emerging of MDR-TB is the
implication of poor TB prevention and control programs and sub-optimal TB
management.9
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Ethiopia ranked seventh among the 22 high burden coun-
tries of TB and third in Africa.'%!! Moreover, TB is the third
cause of hospital admission and the second top cause of
mortality in Ethiopia.'®'? Ethiopia is undergoing an acceler-
ated decentralization of directly observed therapies (DOTSs),
which improved the case detection rate and treatment
success.'>'* However, this improvement is not enough to
achieve a stop TB strategy. In Ethiopia, TB detection using
passive finding is missing some cases to be notified® and is
below the global target of 70% detection rate."*' In settings
with limited resources, an active case finding is needed to
improve early case finding and treatment at a reasonable
cost.'””'® TB case detection varies among different regions
of Ethiopia."?

Determining the trend and detection of TB helps to
improve the performance of DOTs services and case notifi-
cation rate. Few studies were reported on trends of TB

. . 14,192
detection and associated factors'®!%2°

in Ethiopia.
However, there is limited information regarding the trend
analysis of TB in our study area. Hence, this study was
aimed to assess the trend analysis of TB from January 2013

to December 2018 in Northwestern Tigrai, Ethiopia.

Materials and Methods
Study Area, Design and Period

An institutional-based retrospective cross-sectional study
was conducted in Northwestern Tigrai from January 2013
to December 2018 to determine trend analysis of TB. Shire
Enda-Silase is the zonal administrative city of Northwestern
Tigrai. In Northwestern Tigrai there are 4 primary hospitals,
34 health centres and 1 teaching and general hospital. Based
on the 2015 population projection of Ethiopian cities Shire
Enda-Silase has a total population of 70,800 (35,000
males and 35,800 females). The city is located about
1084 s kilometres away from Addis Ababa, the capital city
of Ethiopia, at a latitude and longitude of 14°6'N 38°17'E,
with an elevation of 1953 meters (4017 feet) above sea level.
A real-time Polymerase chain reaction (PCR) machine
called X-pert MTB/Rif assay has been used for the diagnosis
and drug resistance pattern of TB. Suhul General Hospital is
serving more than 1,000,000 people as a teaching and gen-
eral hospital for its catchment areas.

Sample Size Sampling Technique

A total of 7793 TB presumptive clients were examined for
X-pert MTB/Rif assay from different areas of Northwestern
Tigrai, in Suhul General Hospital. Socio-demographic data

and laboratory results were extracted from registration
books using structured questionnaire and checklist.

Population
All TB presumptive clients in Northwestern Tigrai.

Eligibility Criteria

Data were extracted on about 7639 (98%) clients who had
complete information on laboratory results and patient
records. Additionally, clients who were requested only
for microscopic examination were excluded from the
study. From the total number of clients examined, about
154 (2%) were excluded from the analysis due to insuffi-
cient sputum sample, error and invalid results of the X-pert
MTB/Rif assay machine.

Laboratory Diagnosis of Tuberculosis
Presumptive clients were being diagnosed using X-pert
MTB/Rif assay and microscopic examination in Suhul
General Hospital. However, we preferred to include results
of X-pert MTB/RIf assay for its increased sensitivity and
ability to detect drug-resistant TB. There is no TB culture
activity in the hospital. Hence, resistance to other anti-
tuberculosis drugs was not screened.

HIV Screening

HIV screening was being performed at the voluntary coun-
selling (VCT) and testing outpatient department of Suhul
General Hospital.

Handling and Tracking of Missing
(Incomplete) Data

Incomplete data in the laboratory registration books were
extracted from patient records and charts of Suhul General
Hospital. For the missing data, patients’ medical record
numbers were used to get the charts and have the data.

Data Collection and Quality Assurance

Data were collected with a data collection format adopted
from the standard checklist of world health organization
(WHO). The checklist contains unique code (client’s medi-
cal record number to keep confidentiality of patient results),
age and age categories (using the formula: K= 1+ 3.322 log
(n=7639), minimum (4 years of age), maximum (90 years of
age). Hence, < 15 years, 15-30 years, 3045 years, 45—60
years and > 60 years), sex (male/female), residence (urban/
rural), HIV status (positive/negative/unknown), year of
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diagnosis, season (autumn/winter/spring/summer), clinical
diagnosis (PTB/MDR-PTB) and result of X-pert MTB/Rif
assay (MTB not detected/MTB detected, Rifampicin resis-
tant not detected, MTB detected Rifampicin resistant not
detected). All the above data were collected from Suhul
General Hospital laboratory department TB registration
books (from the archived log-books in laboratory store)
and client charts and records. Data were extracted by trained
data collectors. The collected data were cleaned and edited
using EPI Info version 7 software and checked for comple-
teness, clarity and consistency by the principal investigator

on a daily basis.

Statistical Analysis

We used STATA version 13 software for data checking and
analysis. Bi—variate and multi—variate regression analysis
were employed to measure the association between depen-
dent and independent variables. Variables with P < 0.25 in
the bivariate logistic regression were entered to multivari-
ate regression analysis to compute AOR using backward:
conditional method. We set reference categories for each
variable accordingly. A p-value less than 0.05 with corre-
sponding 95% confidence interval (CI) was considered as
statistically significant. Data for categorical variables were
summarized and organized using graphs and tables. Mean
and standard deviation were used to summarize continuous

variables.

Ethical Consideration

We obtained ethical clearance from research and community
service counsel of Adigrat University with a reference num-
ber of AGU/CMHS/098/11. Written permission was obtained
from the chief executive officer, department of patient cards
and records and laboratory head of Suhul General Hospital
prior to the actual data collection. To keep the privacy of the
clients” medical data, we obtained a consent waived by the
ethical review committee confirming data were anonymized
and maintained with confidentiality.

Operational Definition

Presumptive TB: An individual who presents with symptoms

or signs suggestive of TB like sweating, coughing more than

two weeks, loss of appetite, weight loss and weakness.
MDR presumptive patient: Is a patient who relapses for

TB, lost to follow up patients and having close contact

with drug-resistant TB infected persons.

Results
Socio-Demographic Characteristics and
Detection of TB Cases

A total of 7793 sputum samples were examined using X-pert
MTB/Rif assay in Northwestern Tigrai within the six study
years. The mean age of the study participants was 38.5 £16.6
years, ranged from 4 to 90 years old. Of the total study
participants, 62% (4736/7639) were males. Only 26.5 %
(2022/7639) of the patients were screened for HIV (1423
were negative and 599 were positive) during TB diagnosis
(Table 1).

Detection of TB and Rifampicin-Resistant
TB

In the six study years, the overall detection of TB was
observed to be 9.9% (756/7639). The prevalence of rifam-
picin-resistant TB among the confirmed cases was
reported to be 8.7% (66/756). Although most of the TB
types were pulmonary TB, there were also few extrapul-
monary TB as far as we have included different specimens
like sputum, CSF, Pleural and other body fluids.

Table | Distribution of Tuberculosis with Socio-Demographic
and Clinical Variables in Northwestern Tigrai, Ethiopia from
January 2013 to December 2018 (n = 7639)

Variables Frequency, N (%) | TB
Detection
Rate, N(%)
Age < |5 years 414 [5.4] 36 [8.7]
15-30 years | 2539 [33.2] 281 [11.07]
30-45 years | 2460 [32.2] 245 [10]
45-60 years | 1352 [17.7] 118 [8.7]
> 60 years | 874 [11.4] 76 [8.7]
Sex Male 4736 [62] 448 [9.5]
Female 2903 [38] 308 [10.6]
HIV status Positive 599 [7.8] 174 [29.01]
Negative 1423 [18.6] 124 [8.7]
Unknown 5617 [73.6] 458 [8.2]
Presumption | PTB 7013 [91.8] 630 [9]
MDR-TB 626 [8.2] 126 [20.1]
Year 2013 1349 [91.3] 130 [8.7]
2014 1086 [92.3] 90 [7.7]
2015 423 [84.9] 73 [15.1]
2016 383 [84] 73 [16]
2017 1541 [87.8] 214 [12.2]
2018 2102 [92.3] 176 [7.7]

Abbreviations: HIV, human immuno deficiency virus; MDR, multi-drug resistant
tuberculosis; PTB, pulmonary tuberculosis; TB, Tuberculosis.
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The Trend of TB Detection

With a considerable fluctuation, detection of TB was ele-
vated from 2013 to 2016 (8.7% in 2013 to 16% in 2016)
and then declined from 2016 to 2018 (16% in 2016 to
7.73% in 2018) (Figure 1).

Distribution of TB Cases by Age Group
High detection of TB was observed among individuals of
15-30 years of age (11.1%), followed by 3045 years
(9.96%) (Figure 2).

18.00%

15.10%

Associated Factors for TB
HIV infection (AOR = 4.04, CI: 3.29-4.968, p = 0.001) and
being presumptive to MDR-TB (AOR = 1.9, CI: 0.374-1.167,
p = 0.001) were significantly associated with presence of TB
among the study participants (Table 2).

Discussion

TB remains a major health problem in developing coun-
tries including Ethiopia.?' Six years of retrospective data
were collected to analyze the trend of TB in Northwestern
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Figure | Trend of tuberculosis in Northwestern Tigrai, Ethiopia from January 2013 to December 2018.
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Figure 2 Distribution of tuberculosis among different age groups in Northwestern Tigrai, Ethiopia from January 2013 to December 2018.
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Table 2 Bivariate and Multivariate Analysis of Factors Associated with Tuberculosis Among Presumptive Clients in Northwestern
Tigrai, Ethiopia from January 2013 to December 2018 (n = 7639)
Variables Status of Tuberculosis P-value | COR | CI [95%] P-value | AOR | CI [95%]
Negative N[%] | Positive N [%]
Age <15 378 [91.3] 36 [8.7] I
15-30 2258 [88.9] 281 [11.1] 0.946 0.986 | [0.650-1.494]
30-45 2215 [90] 245 [10] 0.162 1296 | [0.901-1.865]
45-60 1234 [91.3] 118 [8.7] 0.424 1161 | [0.805-1.675]
> 60 798 [91.3] 76 [8.7] 0.984 1.004 | [0.679-1.484]
Sex Male 4288 [90.5] 448 [9.5] 0.10 1.138 | [0.976-1.326] | 0.292 1.088 | [0.93-1.273]
Female 2595 [89.4] 308 [10.6] [ [
HIV status Positive 425 [70.9] 174 [29.1] 0.001 4.28 [1.342-5.781] | 0.001 4.04 [3.29-4.968]
Negative | 1299 [91.3] 124 [8.7] [ [
Unknown | 5159 [91.8] 458 [8.2] 0.464 1.08 [0.157-1.342] | 0.586 0.942 | [0.761-1.167]
Presumptive | PTB 6383 [91] 630 [9] | [
MDR-TB 500 [79.9] 126 [20.1] 0.001 2.5 [1.085-5.144] | 0.001 1.9 [0.374-0.588]
Seasons Autumn 1653 [91.9] 146 [8.1] | |
Winter 2040 [90.7] 209 [9.3] 0.188 1.166 | [0.93-1.447] 0.539 1.075 | [0.854-1.352]
Spring 1828 [88.6] 234 [11.4] 0.001 1.449 | [l.166-1.801] [ 0.159 1.181 [0.937-1.488]
Summer 1362 [89.1] 167 [10.9] 0.006 1.388 | [1.099-1.755] [ 0.739 1.047 | [0.800-1.369]

Abbreviations: AOR, adjusted odd’s ratio; Cl, confidence interval; COR, crude odd’s ratio; HIV, human immuno deficiency virus; MDR-TB, Multi-drug resistant

tuberculosis; PTB, Pulmonary tuberculosis; TB, tuberculosis.

Tigrai, Ethiopia. The overall detection of TB was 9.9%
(756/7639). This finding is higher than previous studies
reported from Thailand, 0.215% and Ethiopia, 6%.% In
contrast, it is lower than the study reported from Vietnam,
15.57%.%* This variation might be due to sample size
differences, study period, the burden of TB and the double
burden of TB and HIV. The possible explanation for the
difference in the detection rate of TB among countries
similar to Ethiopia might also be attributed by HIV epide-
micity, overcrowding, sensitivity difference in laboratory
diagnostic techniques and variation in the effectiveness of
prevention strategies. Higher prevalence of TB was
reported among individuals aged 15-30 years (11.10%,
281/2539) followed by 3045 years (10%, 245/2460).
This might be due to the higher incidence of HIV within
this age category (63.3%, 378/599) and the biology of TB
compared with the elderly and children.

In this study, the detection of rifampicin-resistance, the
most potent anti-TB drug,” was 8.73% (66/756). The rate
of rifampicin-resistance from our study is consistent with
previous studies reported from Ethiopia, 9.9%,%® 9% and
10.3%.2® However, other studies reported higher detection
of rifampicin-resistant TB from India, 28.1%,19 15.8%2°

and 33.3%.%° This might be due to the differences in client

selection and laboratory techniques that are used to diag-
nose the resistance pattern of TB.

This study revealed that the trend of TB was
increased from 2013 (8.7%) to 2016 (16%). This incre-
ment of trend might be due to the emerging triple burden
of TB in the nation, improved case detection and notifi-
cation rate. In the last three years of study, declined trend
of TB was observed from 2016 (16%) to 2017 (12.2%)
and 2018 (7.73%). The declining trend of TB within the
recent three years is promising to create a world free of
TB. 23.75% and 36.3% annual declining trend of TB was
assessed from 2016 to 2017 and 2017 to 2018 respec-
tively. This is even better than the 20% reduction rate
targeted by WHO in 2015 and to be achieved in 2020.*
The overall declining trend of TB within the recent three
years is comparable to the national level, 210/100,000 in
2014,7%,200/100,000 in 2015,,196/100,000 in 2017°*
and 172/100,000 in 2018.°% Similar studies from
Zambia,* Zimbabwe,® Thailand,?’ Saudi Arabia®® and
United Kingdom®* reported an increasing trend of TB.
studies Arabia®**

a decreasing trend of TB over the years. These variations

However, from Saudi reported
may be explained by national TB control programs and

HIV endemicity in the different regions.

Infection and Drug Resistance 2020:13
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In this study, participants who had been infected with
HIV were more likely (AOR: 4.04, CI: 3.29-4.968) to
have TB than those who were not infected with HIV.
This finding was in line with previous studies from
India*' Kenya* and Ethiopia.** The possible reason for
this difference might be; HIV infection enhances TB pro-
gression and activation of latent TB to active TB. Being
presumptive to MDR-TB was also statistically associated
with having TB (AOR = 1.9, CI: 0.374-1.167). This might
be due to their close contacts and history previous expo-
sure to individuals with drug-resistant TB.

Limitation of the Study

As we collected retrospective data from logbooks, we
encountered data missing and incompleteness. Variables
included for associated factors were also limited.

Conclusion

The overall trend of TB within the six study years showed
a decline within recent years in the study area. HIV infec-
tion and being presumptive for MDR-TB were statistically
associated with the presence of TB. TB detection was
higher among productive age groups (15 to 45 years),
which affects the socioeconomic status of individuals and
the country as a whole. Hence, national health system
policy and federal ministry of health should consider
introducing regular screening strategy for TB with X-pert
MTB/RIf for early diagnosis and treatment to enhance the

prevention and control strategies.

Abbreviations

AOR, adjusted odds ratio; COR, crude odds ratio; ClI,
confidence interval; DOTs, directly observed therapies;
MDR-TB, multi-drug resistant TB; TB, tuberculosis.
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