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Editorial 
 
Evidence-Informed Policy Making in the Ethiopian Health System: Opportunities and 
Challenges  
 
Abdulhalik Workicho    

1Fenot project, Harvard T.H. Chan School of Public Health  
    
 * Corresponding author: abushra@hsph.harvard.edu, abdulhalikw@gmail.com  
 
Policy development is a complex and iterative process with multiple stages involving multiple stakeholders and 
demanding resources. In the health system, problems of various nature, often requiring evidence,  trigger the policy 
development process. Evidence Informed Policy Making (EIPM) is believed to increase the credibility, effective-
ness, efficiency, equity, trustworthiness, and acceptability of policies and interventions (1).  It also facilitates a 
more efficient use of scarce resources in health care, reduces research waste, and improves transparency and ac-
countability (2, 3). Hence, the interface between evidence and policy-making in the health system is becoming 
increasingly important. Ideally, the policy-making process would base on scientific evidence and through partici-
pating all stakeholders. But of course, scientific evidence is not the only consideration in policy decisions. Contra-
ry to its depiction, the pathway to EIPM in the health system, in fact, in any other sector, is generally non-linear 
(4).  
 
In most circumstances, including the health system,  EIPM is implemented in a system that operates under a com-
plex and dynamic environment that is challenged by uncertainty. It requires a collaborative effort between various 
stakeholders with divergent perspectives, capacity, interests, accountability, and power of influence (4, 5). In this 
process, the researchers and policymakers are the main actors. The former is engaged in leading the production of 
scientific knowledge while the policy maker owns and leads the process of EIPM to support decision-making. En-
gagement of policymakers through co-designing/co-creating the policy question and agreeing on the evidence gen-
eration process is a key aspect in the interaction between the two actors to translate the evidence into action. There-
fore, it is required to use systematic approaches and iterative process so we can optimize the attributes of EIPM (1, 
4-7). It is also important and necessary that the approaches we follow and the tools we use are comprehensive 
enough to account for diverse perspective and contexts. Moreover, they should allow flexibility in working in the 
complex, dynamic and unpredictable ecosystems of evidence and policy (1, 2, 4, 5). Failure to follow EIPM in the 
health system will result in implementing programs which are less effective and undesirable outcomes.   
 
In the context of Ethiopia, since the implementation of the Health Sector Transformation Plan (HSTP) (8), the fo-
cus on using evidence in the policy making pathway has gained a momentum. With a recent revision of the HSTP 
in to Health Sector Medium Term Development and Investment Plan (HSDIP)(9), the use of evidence in program 
designing and implementation is also placed at the epicenter implementing all the nine strategic objectives. Fur-
thermore, the Ministry of Health (MoH) recently has revised its organizational structure aiming to efficiently use 
resources and implement its programs. The restructuring has led to establishment of few new offices but more im-
portantly organized related programs and departments together so they can optimize their implementation capacity. 
One of the structures newly established offices is the Policy Strategy and Research Lead Executive Office (PSR 
LEO) which reports directly to the Minister. This office, with its specific role of bringing together the different 
actors in the policy making process, including researchers and policymakers, will have a significant role in further 
enhancing the culture of evidence use while developing health policies and strategies in the country. There are also 
various knowledge translation platforms (KTPs) including the Research Advisory Council (RAC) which engages 
researchers and program implementers to answer policy relevant questions and provide technical advises. The 
RAC operates by using available evidence and routine data to answer policy questions and provide recommenda-
tions. This plays an important role especially in bridging the gap between researchers and policymakers which in 
most cases appear to be the main hurdle in the EIPM process.  Different technical advisory standing committees or 
technical working groups also ensure that specific issues supported by evidence are included when policies are 
formulated. 
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However, as complex as the EIPM process is, one can mention a number of challenges. In most cases, the weak 
link between researchers and policymakers has remained to be the bigger challenge. As equal as its robustness, 
trustworthiness of an evidence relies on engagement of the end users from the very onset. Even though it requires a 
delicate balance on the extent of involvement, co-creating the evidence generation process greatly improves its 
utilization. The availability and accessibility of high-quality research and data is also one big challenge pushing 
policymakers to rely on poor quality evidence to inform their decisions. Another challenge is the complexity of the 
policymaking process. Policymakers must consider a range of factors when developing and implementing policies, 
including economic, social, and political considerations. At times, policy-makers may under estimate the potential 
of scientific contributions, inclining to their own perceptions of policy problems. Or, they may want simple an-
swers from research in order to implement quick fixes to pressing policy challenges while ignoring the complexity 
of conducting research. Policy-makers needing results over relatively short time periods, and sometimes tending to 
use research only to legitimize political decisions or even rejecting scientific recommendations can also be addi-
tional challenges. It is also worth noting the role of special interests and lobbying in the policymaking process. In 
some cases, special interest groups may exert influence on policymakers by providing them with research or data 
that supports their agendas.   
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Abstract  
 
Introduction:  Chronic respiratory diseases (CRDs) are diseases of the airways and lung parenchyma. Although 
they are leading causes of morbidity and mortality globally, chronic respiratory diseases have received relatively 
little public attention. This study aimed to characterize the common chronic respiratory diseases, along with their 
lung function and possible determinants in symptomatic patients attending clinics at Bishoftu General Hospital, 
Ethiopia.  
Methods: A cross-sectional study was conducted at the outpatient department of Bishoftu Hospital from June 2019 
to March 2020. Consecutive adult patients aged 18 and above with chronic respiratory symptoms (lasting more 
than 8 weeks) and no evidence of active tuberculosis were recruited. Questionnaires were used to collect data on 
demographics, symptoms, diagnoses, and potential risk factors. Lung function was measured by spirometry. Aller-
gic status was assessed through allergen skin prick testing with standard allergens. 
Results:  A total of 170 participants were recruited, with the majority being female (102, 60.0%). The mean age 
was 49 years (SD=16). The most common symptoms reported were wheezing in the last twelve months 156 
(91.8%), cough 138 (81.2%) and severe exertional breathlessness 137 (80.6%). Thirty-nine (22.9%) participants 
were either active or passive smokers. Half of the patients (50.3%) were exposed daily to vapors, dust, gases, or 
fumes and 58 (34.3%) were exposed to biomass smoke. In total, 138 (81.2%) had a positive allergen skin prick test. 
Chronic bronchitis (49.1%) and asthma (36.1%) were the most common clinical diagnoses. Classification of lung 
function revealed 23 (15%) normal, 29 (19%) obstructive, 36(23.5%) restrictive and 61(39.9%) mixed obstructive/
restrictive patterns. Airflow obstruction (FEV1/FVC ratio) was independently associated with increasing age 
(p<0.05), exertional breathlessness (p<0.001), previous history of asthma (p<0.05), BMI (p<0.05), and doctor-
diagnosed chronic obstructive pulmonary disease (p<0.001) and asthma (p<0.05).  
Conclusion: This study demonstrated a high burden of abnormal lung function in patients attending clinics due to 
chronic respiratory symptoms. Increasing age, exertional breathlessness, prior diagnosis of asthma, BMI, and 
clinically diagnosed COPD and asthma were independently associated with obstructed lung function. These find-
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ings highlight the critical need for spirometry services to identify lung abnormalities in patients with chronic res-
piratory symptoms. 
 
Epidemiology, and the findings should be factored into clinical decision making and program design for disease 
prevention, screening, and treatment. It also calls for further prospective research to learn more about the condi-
tions in the context of additional relevant personal and clinical characteristics.  
 
Keywords: Chronic respiratory diseases, Determinant, Pulmonary function, Asthma, COPD  
Citation :  Binegdie AB , Gebremariam TH, Worku A. et al.  Risk Factors and Determinants of Pulmonary Func-

tion Impairments in Chronic Respiratory Diseases in Ethiopia: A Hospital-based Cross-sectional Study 
  Ethiop Med  J 62 (1)  3-14 
Submission date : 17 July 2022    Accepted: 22 December 2023  Published: 1 January 2024  
 
 

Introduction  

Chronic respiratory diseases (CRDs) are diseases of 
the respiratory airways and lung parenchyma. Asth-
ma, chronic obstructive pulmonary disease (COPD), 
and occupational lung diseases are usually cited as 
the most frequent CRDs.  Globally, CRDs are im-
portant contributors to the increasing burden of non-
communicable diseases (NCDs) and are among the 
leading causes of morbidity and mortality, particular-
ly in low- and middle-income countries. This grow-
ing burden is likely to reflect widespread exposure to 
noxious environmental pollutants, occupational aller-
gens, and inhalation of substances such as tobacco (1-
3). Despite their global impact, CRDs did not receive 
as much public attention or research funding as other 
non-communicable diseases (4, 5).  
 

The 2017 Global Burden of Diseases study estimated 
that 545 million people in the world had CRDs, an 
increase of 39.8% from 1990. In 2017, CRDs were 
responsible for 3.9 million deaths/year (an 18.0% 
increase from 1990) and for 1470 disability-adjusted 
life-years (DALYs) per 100,000 people (a 13.3% 
increase on 1990). The most prevalent CRDs are 
COPD (3.9% global prevalence) and asthma (3.6%). 
Smoking is the leading cause of disability attributable 
to CRDs in men across all regions. However, the 
main risk factor for disability in women varies by 
region, with household air pollution from solid fuel 
use being the highest in sub-Saharan Africa (6). Sur-
prisingly, when compared to other regions, sub-
Saharan Africa had the lowest prevalence of CRDs 
and lowest mortality attributable to CRDs. This find-
ing does not reflect the experiences of clinicians, sug-
gesting the lower prevalence of CRDs might be due 
to under diagnosis in settings that lack or underutilize 
diagnostic capabilities (3, 7).  
 

In Ethiopia, a community-based study reported that 
the prevalence of COPD was 17.8% and that factors 

such as age above 50 years, being a smoker, being 
exposed to biomass smoke, and poorly ventilated 
kitchens were significantly associated with COPD (8). 
In recent years, initiatives such as the Burden of Ob-
structive Lung Disease (BOLD) program have provid-
ed detailed information on the prevalence of normal, 
obstructive, and restrictive spirometry in many high-, 
medium- and low-income countries. However, there is 
limited knowledge about how the patterns of lung 
function deficit translate into clinical disease and im-
pact healthcare services in low- and middle-income 
country (LMIC) settings such as sub-Saharan Africa 
(9).  Therefore, the objective of this study was to de-
termine the burden of chronic respiratory diseases, 
lung function, and their determinants among patients 
with chronic respiratory symptoms attending a clinic 
in a General Hospital in Ethiopia. 
 

Methods and Materials 

Study setting, study period, and study design 
This was a cross-sectional study conducted at  Bishof-
tu General Hospital in Oromia, Ethiopia as part of a 
three-center (Ethiopia, Kenya and Sudan) project on 
Lung Health Across Life course in Africa (LuLi). A 
detailed description of the methods used has been pub-
lished elsewhere (10). Bishoftu General Hospital is 
located 45km away from the capital Addis Ababa. A 
total of 169,000 patients were treated at the outpatient 
unit of the hospital in 2019 (Hospital report) include 
reference). The study was conducted from June 2019 
to March 2020 in the outpatient departments of the 
hospital. The study population comprised of consecu-
tive adult patients aged 18 years and older with chron-
ic respiratory symptoms (lasting more than 8 weeks), 
in whom TB had been excluded (negative sputum 
GeneXpert test), and who were willing to perform 
spirometry. Patients were excluded if they had acute 
infections such as pneumonia or active tuberculosis, 
were unable to perform spirometry, or did not wish to 
participate (10).  
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Data collection  

Trained nurses administered a respiratory-focused 
questionnaire (based on the BOLD questionnaire with 
additional questions from LuLi questionnaires) to col-
lect data on socio-demographics, co-morbidities, past 
medical history, and symptoms (10). The questionnaire 
also covered risk factors such as tobacco smoking, 
exposure to outdoor and indoor pollutants, occupation 
and known triggers (9, 11).  
 

Spirometry 

All participants underwent spirometry performed by 
trained and Pan African Thoracic Society (PATS) cer-
tified nurses for competence in foundational spirome-
try. Pre- and post-bronchodilator spirometry was per-
formed and forced expiratory volume in 1 second 
(FEV1) and forced vital capacity (FVC) were recorded. 
Spirometry was performed in accordance with the 
standards of the PATS, the American Thoracic Socie-
ty, and the European Respiratory Society (12). The 
EasyOne® Spirometer (ndd, Switzerland) with a daily 
3L syringe calibration check was used for spirometric 
measurements. The procedure included at least 3 ac-
ceptable and repeatable forced vital capacity manoeu-
vers. All curves were reviewed by an external assessor 
and the best value was selected for analysis. The Glob-
al Lung Initiative 2012 (GLI2012) reference equations 
for “black” populations were used (12-16). The pa-
tient’s lung function was categorized as normal FEV1/
FVC, FEV1 and FVC>LLN; obstructed FEV1/
FVC<LLN (post-bronchodilator); and restricted 
FVC<LLN. Bronchodilator responsiveness was de-
fined as an improvement of FEV1 by ≥12% and 200ml 
after administration of 200ug salbutamol administered 
by a spacer device. As per GOLD guidelines, post-
bronchodilator airflow obstruction (FEV1/FVC<0.7) 
was categorized into mild (FEV1≥80% predicted), 
moderate (80%>FEV1≥50% predicted), severe (50%
>FEV1≥30% predicted), and very severe (FEV1<30% 
predicted) (11). 
 

Six-minute walk and allergen skin prick testing 

A six-minute walk test and skin prick testing were per-
formed according to ATS and European Standards 
(12,13). Skin prick testing used the standard allergen 
solutions including grass, cat, dog, cockroach, dust 
mite (dermatophagoides pteronyssinus), with positive 
(10mg/ml histamine), and negative (0.9% saline) con-
trols. The maximum wheal diameter was measured at 
15 minutes. A wheal diameter ≥3 mm was considered 
positive, and a patient was considered atopic if they 
had one or more positive skin prick tests. 
 
Statistical Analysis 

Statistical analyses were performed using IBM SPSS 
Statistics for Windows, v26.0 (IBM, Armonk, NY, 

 

USA). Descriptive analyses are presented as mean 
with standard deviation, frequency, and percentages 
with appropriate measures of variation. Simple com-
parisons used independent t-tests and ANOVA tests 
as appropriate.  The association between variables 
and the change in FEV1/FVC ratio was determined 
using a multiple linear regression model that included 
variables that were significantly associated (p <0.05) 
on univariate analysis. Linear regression assumptions 
(normality, linearity, outliers, homoscedasticity, and 
multicollinearity) were evaluated and found to be 
met. All tests were two-sided. P-values less than 0.05 
were considered statistically significant. 
 
Ethical considerations 
Ethical approvals for the study were acquired from 
the Institutional Review Board of the College of 
Health Sciences, Addis Ababa University (062/18/
IM ) include reference number), and Liverpool 
School of Tropical Medicine Research Ethics Com-
mittee (18-048)include reference number). Informed 
written consent was obtained from each participant 
before enrollment. 
 
Results 
As outlined in figure 1, a total of 220 patients were 
approached; of whom, 170 were recruited. Among 
the 170 participants, the mean age was 49 (SD=16). 
The majority of the patients were aged 26-35 years 
(37, 21.8%) and 46-55 years (36, 21.2%) followed by 
the age group 56-65 years (34, 20.0%). A majority of 
102 (60.0%) of the participants were female. The 
most common occupation was “housewife” (51, 
30.0%). Most of the study participants were literate 
(123, 72.4%). A majority of participants (104, 
61.2%) reported comorbidities: 30 (17.6%) reported 
gastro-esophageal reflux disease, 26 (15.3%) report-
ed allergic rhinitis, 20 (11.8%) were hypertensive, 16 
(9.4%) had nasal polyps, 9 (5.3%) were diabetic and 
8 (4.7%) had rhinosinusitis. Less frequently reported 
were obesity, chronic heart failure, eczema, and HIV/
AIDS. 33(19.4%) had more than one comorbidity. 
(Table 1) 
 
A majority of patients reported previous history of 
lung disease 156 (91.8%); of which asthma and 
chronic bronchitis being the most common diagnoses 
reported by patients. The clinician reviewing the pa-
tient reported what their leading diagnosis was fol-
lowing the encounter: 83(48.8%) chronic bronchitis, 
61(35.9%) asthma, 23(13.5%) COPD, 5(2.9%) post 
TB chronic lung disease, 4(2.4%) rhinosinusitis, and 
3 (1.8%) interstitial lung diseases, OSA and bronchi-
ectasis each. (Table 1). There was poor agreement 
between physician and patient-reported diagnoses for 
different CRDs: asthma (kappa for= asthma 0.083), 
for COPD (kappa = 0.271, and for chronic bronchitis 
(kappa = 0.009).  
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         Table 1 Baseline characteristics  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Variables n (%) 
Age 
  18-25 11 (6.5) 
  26-35 37 (21.8) 
  36-45 26 (15.3) 
  46-55 36 (21.2) 
  56-65 34 (20.0) 
    >65 26 (15.3) 
Female Sex   102 (60.0) 
Occupation 
  Housewife 51 (30.0) 
  Employed worker 21 (12.4) 
  Construction, mining, factory    laborer 19 (11.2) 
  Farmer 5 (2.9) 
  Merchant 4 (2.4) 
  Other 70 (41.2) 
Educational status 
  Literate 123 (72.4) 
Comorbidities 104 (61.2) 
Gastro-esophageal reflux 30 (17.6) 
Allergic rhinitis 26 (15.3) 
Hypertension 20 (11.8) 
Nasal polyps 16 (9.4) 
Diabetes mellitus 9 (5.3) 
Rhinosinusitis 8 (4.7) 
Obesity 5 (2.9) 
Chronic Heart Failure 4 (2.4) 
Eczema 2 (1.2) 
HIV positive 1 (0.6) 
Patient report of known lung disease or treated illness 
 Any 156 (91.8) 
Asthma 110 (64.7) 
Chronic bronchitis 44 (25.9) 
Tuberculosis 24 (14.1) 
COPD 6 (3.5) 
Measles 4 (2.4) 
Whooping cough 2 (1.2) 
Clinician diagnosis 
Chronic Bronchitis 83(48.8) 
Asthma 61(35.9) 
COPD 23(13.5) 
Post TB chronic lung diseases 5(2.9) 
Rhinosinusitis 4(2.4) 
ILD 3(1.8) 
OSA 3(1.8) 
Bronchiectasis 3(1.8) 
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Figure 1: Selection of study participants Study flow diagram illustrating participant selection and consent type 

 

The common presenting symptoms at presentation 
were wheezing in the last twelve months 156 (91.8), 
cough 138 (81.2%), severe limiting breathlessness 137 
(80.6%), phlegm production 115 (67.6%), weight loss 
103 (60.6%), and night sweats 102 (60.0%) (Figure2). 
 
Data on possible risk factors for CRDs were collected: 
144 (84.7%) lived in towns or cities, and 39 (22.9%) 
were either active or passive smokers (Active smokers 
13: passive smokers 26 patients). Patients were asked 
to estimate the distance of their home to a major road, 
65 (38.2%) lived less than 100 meters, 59 (34.7%) 
lived 100 to 500 meters and 46 (27.1%) lived more 
than 500 meters. More than half of the patients, 
50.6% , were exposed daily to vapors, dust, gases, or 
fumes. Fifty-eight (34.1%) were exposed to smoke 
from biomass burning. Of the total, only 17 (10.0%) 
cultivated crops. Most of the participants 96 (56.5%) 
had contact with animals. BMI was used to categorize 
weight, 92 (54.1%) were normal weight, 33 (19.4%) 
overweight, 27 (15.9%) underweight, and 18 (10.6%) 
obese. (Table 2) 
 
Skin prick testing (SPT) showed that, overall, 138 
(81.2%) had one or more positive skin prick tests. Fifty
-eight (34.1%) for cat, 75 (44.1%) for dog, 74 (43.5%) 

for cockroach and 123 (72.4%) were positive for dust-
mite skin prick testing. The majority of patients, 158 
(92.9%) of study participants, completed 6- minute 
walk test, whereas, 11(6.5%) paused or stopped. The 
mean distance walked was 414.5 meters (95% CI 
(396.7-431.8) and 123 (72.4%) had normal 6MWT 
(≥400m). (Table 2) 
 
Lung function status of the study population 
 
Classification of spirometry showed that 23 (15%) of 
patients had normal spirometry, 29 (19%) obstructive, 
36(23.5%) restrictive and 61(39.9%) mixed obstruc-
tive & restrictive patterns. Mean FEV1 (% predicted) 
54% (SD=26), mean FVC (% predicted) 65% 
(SD=26), and mean FEV1/FVC ratio of 0.64 
(SD=0.14). 
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Table 2:  Potential risk factors, Skin prick test (SPT), and 6MWT in study participants.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

associated with an increasing FEV1/FVC ratio 
(indicating i.e. less obstruction).  In the multivariate 
analysis, decreasing FEV1/FVC ratio (indicating i.e. 
obstruction) was found to be significantly associated 
with increasing age, decreasing BMI, being severely 
breathlessness during exertion and a diagnosis of 
asthma or COPD. However, it was not associated 
with rural/urban residence or a diagnosis of chronic 
bronchitis.   
 
 

Educational status, the patient-reported physician-
diagnosed asthma and chronic bronchitis, breathlessness, 
and clinician diagnosed chronic bronchitis, asthma and 
COPD, showed a significant difference in pulmonary 
function (FEV1/FVC). No significant difference in pul-
monary function testing was seen for environmental and 
domestic exposures. 
In the univariate analysis, a decreasing in the FEV1/FVC 
ratio (i.e. indicating obstruction) was found to be signifi-
cantly associated with increasing age, lower educational 
status (illiteracy), being severely breathlessness during 
exertion and a diagnosis of asthma or COPD. On the oth-
er hand, whereas a diagnosis of chronic bronchitis was 

Variables No (%) 
Active or passive smoker 39 (22.9) 
Place of residence 
  Town or city 144 (84.7) 
  Suburban 11 (6.5) 
  Rural 15 (8.8) 
The distance of your home from a major road 
  Less than 100 meters 65 (38.2) 
  100 to 500 meters 59 (34.7) 
  More than 500 46 (27.1) 
Daily breathe in vapor, dust, gases, or fumes 86 (50.6) 

Exposure to smoke from burning 58(34.1) 
Use of aerosols or spray at home 59 (34.7) 
Burn incense at home 39 (22.9) 
Fire bricks 7 (4.1) 
Cultivate crops 17 (10.0) 
Contact with animals 96 (56.5) 
BMI 
Underweight 27 (15.9) 
Normal weight 92 (54.1) 
Overweight 33 (19.4) 
Obesity 18 (10.6) 
Allergy for SPT 
  Positive 138 (81.2) 
  Negative 32 (18.8) 
 More than one positive SPT 100 (58.8) 
 Cat Positive 58(34.1) 
  Dog Positive     75(44.1) 
  Cockroach positive 74(43.5) 
  Dust Mite Positive 123(72.4) 
Six –minute walking test 
Normal ≥400m 123(72.4) 
Reduced<400m 46(27.1) 
Not done 1(0.6) 
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Table 3: Comparison of FEV1/FVC ratio between groups. 

 

 

 

 

 

 Variable No 
Mean 
FEV1/
FVC 

SD P-value 

Age       0.145 
  18-25 11 0.66 0.13   
  26-35 37 0.70 0.14   
  36-45 26 0.66 0.17   
  46-55 36 0.64 0.12   
  56-65 34 0.62 0.15   
    >65 26 0.62 0.14   
 Educational status       0.034 
   Literate 123 0.66 0.14   
   illiterate 47 0.61 0.14   
Place of residence       0.098 
  Town or city 144 0.66 0.14   
  Suburban 11 0.58 0.15   
  Rural 15 0.61 0.14   
BMI       0.063 
  Underweight 27 0.64 0.16   
  Normal weight 92 0.63 0.15   
  Overweight 33 0.69 0.12   
  Obesity 18 0.71 0.09   
Patient report of known lung disease or treated illness 
Asthma       <0.001 
   Yes 110 0.61 0.13   
   No 60 0.71 0.14   
Chronic bronchitis       0.005 
   Yes 44 0.70 0.12   
   No 126 0.63 0.14   
Common symptoms at presentation     
Breathlessness       <0.001 
   Yes 137 0.63 0.13   
   No 33 0.75 0.13   
Clinician diagnosis     
Chronic bronchitis       0.002 
   Yes 83 0.68 0.14   
   No 87 0.62 0.14   
Asthma       0.020 
   Yes 61 0.61 0.13   

   No 109 0.67 0.14   

COPD       <0.001 
   Yes 23 0.54 0.10   
   No 147 0.66 0.14  
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Table 4. A associated factors with the FEV1/FVC ratio using multivariable linear regression analysis 

 

 

 

 

 

 

 

 

 

 

 

 

Variable 
Multivariable 
Unstandardized coefficient β (95% 
CI) P-value 

Age -0.001 (-0.003, 0.000) 0.017* 
Educational status (illiterate Vs 
literate) -0.001 (-0.45, 0.44) 0.97 

Breathlessness -0.106 (-0.154, -0.058) <0.001* 
The patient reported doctor-
diagnosed     

    Asthma -0.043 (-0.085, 0.000) 0.049* 
    Chronic bronchitis 0.026 (-0.019, 0.070) 0.256 
Place of Residence (Town Vs 
rural) 0.036 (-0.015, 0.008) 0.163 

BMI 0.004 (0.000, 0.008) 0.034* 
Clinician diagnosed     
     Chronic bronchitis 0.017 (-0.083, 0.050) 0.623 
     Asthma -0.074 (-0.142, -0.005) 0.035* 
     COPD -0.139 (-0.219, -0.059) 0.001* 

Figure 2: Common symptoms of study participants in Bishoftu general hospital, Ethiopia 



 11 

  

 

Data on possible risk factors for CRDs were collected: 
144 (84.7%) lived in towns or cities, and 39 (22.9%) 
were either active or passive smokers (Active smokers 
13: passive smokers 26 patients). Patients were asked 
to estimate the distance of their home to a major road, 
65 (38.2%) lived less than 100 meters, 59 (34.7%) 
lived 100 to 500 meters and 46 (27.1%) lived more 
than 500 meters. More than half of the patients, 
50.6% , were exposed daily to vapors, dust, gases, or 
fumes. Fifty-eight (34.1%) were exposed to smoke 
from biomass burning. Of the total, only 17 (10.0%) 
cultivated crops. Most of the participants 96 (56.5%) 
had contact with animals. BMI was used to categorize 
weight, 92 (54.1%) were normal weight, 33 (19.4%) 
overweight, 27 (15.9%) underweight, and 18 (10.6%) 
obese. (Table 2) 
 
Skin prick testing (SPT) showed that, overall, 138 
(81.2%) had one or more positive skin prick tests. 
Fifty-eight (34.1%) for cat, 75 (44.1%) for dog, 74 
(43.5%) for cockroach and 123 (72.4%) were positive 
for dust-mite skin prick testing. The majority of pa-
tients, 158 (92.9%) of study participants, completed 6- 
minute walk test, whereas, 11(6.5%) paused or 
stopped. The mean distance walked was 414.5 meters 
(95% CI (396.7-431.8) and 123 (72.4%) had normal 
6MWT (≥400m). (Table 2) 
 

Lung function status of the study population 
Classification of spirometry showed that 23 (15%) of 
patients had normal spirometry, 29 (19%) obstructive, 
36(23.5%) restrictive and 61(39.9%) mixed obstruc-
tive & restrictive patterns. Mean FEV1 (% predicted) 
54% (SD=26), mean FVC (% predicted) 65% 
(SD=26), and mean FEV1/FVC ratio of 0.64 
(SD=0.14). 
 
Age, breathlessness, patient-reported doctor-diagnosed 
asthma, BMI, clinician diagnosed asthma, and COPD 
remained independently associated factors in multiple 
linear regression after selecting variables significantly 
associated with FEV1/FVC in bivariate analysis 
(simple linear regression). 
 
Our multivariate model explained 35.6 % of the vari-
ance in the FEV1/FVC ratio in a multiple regression 
study (R2 = 0.356, p <0.001). Keeping other variables 
constant, each one-year increase in age decreased the 
FEV1/FVC ratio by 0.001 (P = 0.017). Patients with 
the presenting symptom of breathlessness had a lower 
FEV1/FVC ratio by 0.1 (p <0.001) compared to pa-
tients without the breathlessness symptom. Patients 
who reported doctor-diagnosed asthma had a 0.043 (p 
= 0.049) lower FEV1/FVC ratio than those who did 
not. For each unit, an increase in the BMI index re-
sults in an increase of 0.004 (p =0.034) in the FEV1/
FVC ratio. Furthermore, the lung function test (FEV1/
FVC) of patients diagnosed with asthma and COPD 
was decreased compared to their counterparts by 
0.074 (p = 0.035) and 0.139 (p 0.01), respectively. 
(Table 4) 

Discussion 
This study characterized the common non-
communicable respiratory diseases seen at  an outpa-
tient department of general hospital in a low-income 
countries. This study demonstrated that there was a 
significant discrepancy between physician and patient 
reported diagnosis and a high burden of abnormal lung 
function tests. The patterns with mean FEV1 and FVC 
were 54% and 65% of the predicted values, respec-
tively, while the  mean FVC 65% predicted and mean 
FEV1/FVC ratio of was 0.64. In this Spirometric evi-
dence of airflow obstruction was associated with in-
creasing age, decreasing BMI, limiting exertional 
breathlessness on exertion, and previous diagnosis of 
bronchial ed asthma or COPD, but not with urban/
rural residence of or diagnosis of chronic bronchitis. 
 
In the current study of 170 patients presenting with 
chronic respiratory symptoms to an out-patient clinic 
in Ethiopia, 19% had purely obstructed spirometry 
with median FEV1/FVC of 67%. In comparison, a 
study of patients with treated/cured pulmonary TB 
with chronic respiratory symptoms in Benin had a 
median FEV1/FVC ratio of 81%, and a study of textile 
workers in Kano, Nigeria reported that 10% had ob-
structive spirometry (14-16). These differences are 
likely to be the consequence due to the difference in 
study populations, general respiratory patients, post 
TB patients, and textile workers.  
 
In our study, we found a low prevalence of smoking 
and high exposure to biomass and daily exposure to 
vapors, gases, dusts, and fumes, which contrast with 
previous studies from developed nations: Sweden, 
Norway, and Spain reporting high prevalence of 
smoking and low exposure from biomass or daily ex-
posure to vapors, gases, dusts, and fumes (17-19). 
Although there was high exposure to vapors, gases, 
dusts, fumes and biomass. These substances in our 
study; itthis was not  associated with high rates of  
symptoms and abnormal lung function, most probably 
reflecting due to the small sample size of 170. 
 
In the current study, The prevalence of allergic sensiti-
zation as quantified by skin prick testing was 81.2% in 
our study. This is higher than the positive SPT rate of 
67.3% reported by Africa Severe Asthma projects in 
Uganda, Kenya, and Ethiopia, despite these studies 
involved being studies of  asthmatic patients investi-
gated with, and an extended panel of twelve allergens.  
Our rate of positive skin prick tests is higher than the 
rate of 56.6% reported in Hungary (20, 21). Even 
though there was high rate of SPT positivity, the  asso-
ciations  of SPT positivity with Asthma diagnosis was 
not significant. The differences in these findings be-
tween our study and others are most likely due to re-
flect differences in study populations, geography, and 
genetic susceptibility. 
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 A previous study conducted in Ethiopia by Bayisa 
TTola et. al  in Ethiopia reported that 26% of 144 clin-
ically diagnosed patients with obstructive airway dis-
ease had a history of prior tuberculosis treatment and 
almost 17% had ever smoked cigarettes, which was 
entirely among men. Asthma was the major diagnosis 
in 86% of patients; the rest being diagnosed with 
COPD with  55.8% of asthmatic and 63.6 % of COPD 
patients having obstructed defect. , However, only 
56% of their patients had spirometry performed, in 
contrast to the 100% in our study. Among COPD pa-
tients, 40% were females and 40% were ever smokers. 
When compared with our study, Bayisa T et al this 
study reported  a much higher prevalence of obstruc-
tive lung disease, most probably reflecting the focus of 
the previous study on those patients diagnosed with 
obstructed lung diseases in a tertiary hospital chest 
clinic that  is a referral center for all patients with a 
pulmonary problem in the country (22). In contrast, 
our study included was of all patients with chronic 
respiratory symptoms, irrespective of their diagnosis 
attending a general non-tertiary hospital. 
 

In our study, smoking status was not associated with 
significant difference in lung function, which is con-
sistent with reports from Benin and Taiwan (23, 24). 
However, it contrasts with studies conducted in Latin 
America and the USA (25-29). This might reflect our 
small sample size and the widespread exposure to oth-
er inhaled noxious agents in our patients. 
 
Several cross-sectional comparative longitudinal, and 
cohort studies have reported that as people become 
age, their FEV1/FVC ratio declines (15,23, 28-31). 
The current study is in line with these reports. The 
findings are current study is also consistent with other 
studies that patient-reported doctor-diagnosed asthma 
is significantly associated with reduced FEV1/FVC 
ratio (32). 
 
Our study results suggested a significant association 
between decreasing BMI and decreasing FEV1/FVC 
ratio analogous to findings from a study of the Carib-
bean population.   
 
Finally, our study showed that most of the study pa-
tients who were all symptomatic and attending an out-
patient clinic had abnormal lung function and that 
lung function were significantly decreased particularly 
in those with a diagnosis of COPD. A similar associa-
tion was observed in studies across different regions 
(33-35). Although COPD as an obstructive lung dis-
ease is defined by a decrease in the FEV1/FVC ratio, 
its diagnosis in most African countries  is often clini-
cal due to limited access for  in Africa because spi-
rometry is rarely available, a diagnosis of COPD is 
usually a clinical one, not based on spirometry. Simi-
larly, the present study reveals that clinically un- diag-
nosed asthma was independently associated with a 

decrease in the FEV1/FVC ratio. This suggesting that 
some patients who are clinically diagnosed with bron-
chial with a clinical diagnosis of asthma may actually 
have , not supported by spirometry should in fact be 
diagnosed with COPD. 
 
Limitations of the study 

The study's limitations include its single-center, insti-
tution-based design and small sample size, which may 
limit its generalizability. Despite these limitations, the 
study provides useful insight into risk factors and lung 
function status among patients with chronic respirato-
ry symptoms in Ethiopia. 
 
Conclusion 

In conclusion, this study indicates a high burden of 
lung function abnormality patterns with a low mean 
FEV1/FVC ratio. All patients experienced were symp-
tomatic primarily with such as wheezing, cough, 
breathlessness, and phlegm production. Chronic bron-
chitis and asthma were the most common CRDs diag-
nosed by treating physician-diagnosed respiratory 
diseases. Older age at presentation, breathlessness, 
patient-reported doctor-diagnosed asthma, low BMI, 
clinically un-diagnosed asthma, and COPD are signifi-
cantly associated with reduced pulmonary function. 
Given The high prevalence of abnormal lung function 
tests patterns among patients clinically diagnosed with 
CRDs, spirometry services should be made readily 
available for routine evaluation of such patients in 
Ethiopia. should prompt spirometry services to widely 
be available to determine the exact patterns of lung 
abnormality. This study serves will help as a baseline 
for future large-scale community studies in Ethiopia 
using more advanced diagnostic tools in order to un-
derstand the diseases burden and risk factors more 
accurately. to design larger sample size and more con-
firmatory institution and community-based studies to 
understand the burden of chronic lung disease, and 
determine what the major risk factors are for CRDs 
and determinants of pulmonary function in Ethiopia.  
Additionally, this information can be used toIt also 
helps in designing preventive measures based on the 
identified risk factors for CRDs. 
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Abstract  
Background Prior studies indicated increased antimicrobial resistance in Ethiopia, with related health, economic, 
and environmental costs. Knowing an institutions and population microbiologic profile allows for proper antibi-
otic treatment, which substantially impact patients’ outcomes such as healthcare related costs, morbidity, and 
mortality. The current study assessed the bacteriologic profile, resistance pattern, and treatment outcome in Lan-
cet General Hospital.  
Method A retrospective cohort study on the bacteriologic profile, antibiotics resistance pattern, and outcome of 
patients was done on 128 eligible patients who were admitted to Lancet General Hospital from June 2022 to June 
2023. Data from all hospitalized patients with culture-confirmed infection were analyzed. SPSS version 26.0 was 
used to analyze the data. Association between independent and dependent variables was analyzed using binary 
logistic regression model. 
Results Gram-negative bacteria were recovered in 77% of the cases. Extended-spectrum beta-lactamase produc-
ing Enterobacteriaceae was found in 37.5% (54) isolates and carbapenem resistant bacteria were identified in 
27.8% of patients. In-hospital mortality from multidrug resistant bacterial infection was 14.8%. Age ≥ 65 years, 
presence of septic shock, and presence of carbapenem-resistant bacteria were independently associated with in-
creased in-hospital mortality. 
Conclusion High number of resistant microorganisms was isolated, and increased mortality was documented from 
infections caused by carbapenem-resistant bacteria. Multi-center studies should be done to determine the extent of 
resistant organisms in health facilities throughout the country.epidemiology, and the findings should be factored 
into clinical decision making and program design for disease prevention, screening, and treatment. It also calls for 
further prospective research to learn more about the conditions in the context of additional relevant personal and 
clinical characteristics  
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Introduction 
Treatment with antibiotics is one of the main arma-
ments of modern medicine, with the discovery of 
antibiotics in the 1930s to 1960s drastically reducing 
infectious disease mortality. In the absence of discov-
ering new classes of antimicrobials and the increasing 
emergence and reemergence of resistant pathogens, 
mortality from infectious disease is increasing [1].  
Due to this concerning rise in antimicrobial-resistant 
pathogens, the WHO has identified twelve species of 
bacteria as priority pathogens based on their antimi-
crobial resistance. These priority pathogens are 
grouped into critical, high, and medium priority 
groups [2]. 
 
Collectively antimicrobial resistance causes at least 
700,000 deaths each year according to a report in 
2019, making common diseases fatal and lifesaving 
medical procedures risky. The problem is expected to 
rise barring extensive interventions resulting in 10 
million deaths by 2050. The highest impact is ex-
pected to be in Africa, accounting for 4.2 million 
deaths annually and Asia [3, 4].  
 
A study published in 2023 on situational analysis of 
antimicrobial resistance in Ethiopia found a rising 
antimicrobial resistance with associated health, eco-
nomic, and environmental burdens [5].  
 
A multicenter study evaluated emerging pathogens at 
four referral hospitals in Ethiopia and found the con-
tribution of gram-negative bacteria for the majority of 
culture results with Klebsiella species and E. coli 
being the most frequently identified bacteria and an 
alarmingly higher frequency of multidrug resistance 
among the isolated bacteria. [6]. 
 
In another study from St. Paul Millennium Medical 
College and Abet Trauma Center, gram-negative bac-
teria were the most common isolates in 68% of cases, 
and drug-resistant pathogens were frequently isolated 
[7]. 
 
Cultures obtained from inanimate objects in the Tikur 
Anbessa Specialized Hospital intensive care unit 
showed an even a scarring picture of nosocomial in-
fection risks. The results from this study isolated both 
gram-positive and gram-negative bacteria with a high 
drug resistance pattern [8]. 
 
Multiple risk factors were linked with acquisition of 
infection from Multi-drug resistant (MDR) patho-
gens. These risk factors are variable for different 
MDR pathogens. The most important risk factors for 
MDR gram negative bacteria include hospitalization 
in the past 03 month, antibiotics use in the past 01 
month, presence of central venous catheter, and pres-
ence of indwelling urinary catheter[9]. 
 

 

Knowing the microbiologic profile of an institution 
and population tailors the initial empiric antibiotic 
management of patients, which significantly affects 
patient’s outcome, including health-related costs, mor-
bidity, and mortality. The objective of the current 
study was, therefore, to assess the bacteriologic pro-
file, resistance pattern, and patient’s outcome in Lan-
cet General Hospital. 
 
Methodology 
Materials and Method 
We conducted a hospital-based, retrospective cohort 
study on the bacteriologic profile, antibiotics re-
sistance pattern, and outcome of patients admitted to 
Lancet General Hospital from June2022 to June2023 
G.C. Lancet General Hospital is one of the largest 
private hospitals in Ethiopia. It currently offers com-
plete specialist care through a variety of specialty and 
subspecialty departments. 
 
Study participants 
The study included participants who fulfilled the eligi-
bility criteria. Patients ≥18 years (age 18 and above 
with known culture-proven microbiologic profiles, 
and admitted to the medical ward, surgical wards, and 
adult ICU and received treatment for infection were 
included in this study. Patients with incomplete medi-
cal records and unknown outcome were excluded from 
the study.  
 
Sampling and Data collection  
 
We included all patients with a known culture-proven 
microbiologic profile who received inpatient treatment 
for infection at Lancet General Hospital Medical and 
Surgical Ward and Adult Intensive Care Unit using a 
convenient sampling method. Participants were identi-
fied using registries for admission logbooks and cul-
ture results. Data were collected using pretested and 
structured questionnaire. Clinical data were collected 
from electronic medical records, and microbiologic 
data were collected from culture registries.   
 
Bacterial and antimicrobial resistance identification 
The same microbiology lab received all culture speci-
mens, and same method was utilized to examine the 
results. All cultures were taken after initiation of anti-
biotics to tailor further management. All culture re-
sults were defined by their Gram stain reaction and 
colony characteristics. Bacterial species were con-
firmed by matrix-assisted laser desorption/ionization 
time-of-flight mass spectrometry (MALDI TOF).A 
disc diffusion test was used to assess the antimicrobial 
resistance pattern of the isolated species. 
 
Data Analysis 
 
The acquired data were verified, cleaned up, and then 
given a final analysis. IBM SPSS Statistics software 
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package version 26.0 was used for analysis. To evalu-
ate the relationship between each independent variable 
and the treatment outcome, binary logistic regression 
model was used. Univariable logistic regression analy-
sis was performed to determine the association of each 
independent variable with patient outcome and varia-
bles which showed association at p-value of ≤ 0.2 were 
analyzed in multivariate analysis. A P-value less than 
0.05 was considered to determine the statistical signifi-
cance of the association, and an odds ratio with a 95% 
confidence interval will be used to determine the pres-
ence, strength, and direction of association between 
covariates and the outcome variable. 
 
Operational definitions 
 
Bacterial identification and species confirmation: All 
culture results were defined by their Gram stain reac-
tion and colony characteristics. Bacterial species were 
confirmed by matrix-assisted laser desorption/
ionization time-of-flight mass spectrometry (MALDI 
TOF). 
Extended-spectrum beta-lactamase-producing Entero-
bacteriaceae: defined by phenotypic detection of re-
sistance to cefotaxime (oxyimino-beta-lactam sub-
strate) on a disc diffusion test. 
Carbapenem resistance:Carbapenem resistance was 
defined by phenotypic detection of resistance to car-
bapenem antibiotics on a disc diffusion test and con-
firmed by the laboratory MIC cutoff value. 
Septic shock: It was defined by the need for a vaso-
pressor to maintain a patient’s mean arterial pressure 
(MAP) ≥ 65 mmHg or blood pressure ≥ 90/60 [9]. 
Patient outcome: Patient outcome was defined as in 
hospital mortality from any cause in patients with cul-
ture-proven bacterial infections.  
 
Ethical Consideration  
Ethical clearance was obtained from the institutional 
review board, and consent was not needed from the 
patients because wavier was obtained from the IRB of 
the institution. All the information obtained was confi-
dential and used only for the intended purpose. The 
obtained data were documented and analyzed anony-
mously. 
 
Results 
A total of 174 patients were identified during the study 
period, and 46 were excluded for incomplete medical 
records (24) and unknown outcomes (22). A total of 
144 microbiological culture isolates were identified 
from 128 patients and included in the final analysis. 
Sociodemographic characteristics of study participants 
The mean [± standard deviation] age of the participants 
was 54.38 ± (54).  The majority of the study partici-
pants were male (57%). Two-third of the study partici-
pants were from Addis Ababa. 

 
The socio-demographic characteristics of study par-
ticipants are shown in Table 1. 

 
Clinical characteristics of the study participants 
The genitourinary system was the most frequently 
documented site of infection followed by the pul-
monary system, wound site, and soft tissue. Blood 
stream infection was identified only in 4 patients.  
 
More than two-thirds (88) of the study participants 
had at least one risk factor for the MDR pathogen, 
and among those patients, 69.3% (61) had more 
than one risk factor. The two most often found risk 
factors were hospitalization within the previous 
three months and usage of antibiotics during the 
previous month. 
 
Forty-six (35.9%) research participants had imaging 
evidence of an abscess and the most frequent loca-
tions were the liver, lung, and chest wall, followed 
by soft tissue and joint spaces.  
 
Clinical characteristics of study participants are 
shown in Table 2. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Characteristics No % 
Sex Male 73 57 

Female 55 43 
Age Cat-
egory 

< 65 84 65.6 
>/65 44 34.4 

Region Addis Ab-
aba 

81 63.3 

Somali 30 23.4 
Oromia 7 5.1 
Amhara 4 3.1 
Tigray 2 1.6 
Sidama 1 0.8 
SWP 1 0.8 
Foreginers 2 1.6 
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Table 2: Clinical Characteristics of Study Participants at Lancet General Hospital, Addis Ababa, Ethiopia, June 
2022 – June 2023. 

     CRBSI: catheter-related blood stream infection 

 

Microbiologic profile of study participants  
 
In this study, a total of 144 specimens from 128 pa-
tients generated positive culture results. Among the 
study participants, 42 (32.8%) had positive blood cul-
ture results, and 102 (79.7%) had positive culture   

results from specimens other than blood.  Gram-
negative bacteria constituted 77.1% (111) of the isolat-
ed microorganism. E. coli was the most prevalent bac-
teria overall and among gram-negative isolates found 
in 48 (33.3%) cultures followedby K. pneumoniae.S. 
aureus was the most prevalent gram-positive bacteria 

Characteristics No % 
Identified focus of infection Lung 39 30.5 

Gastrointestinal Tract 10 7.8 
Genitourinary system 42 32.8 
Central Nervous System 3 2.3 
Wound and soft tissue infection 28 21.9 
Surgical site 2 1.6 
CRBSI 4 3.1 

Identified risk factors for MDR patho-
gen 

Yes 88 68.75 
No 40 31.25 

Hospitalization in the past 03 months?   50 39 

Antibiotics use in the past 01 month?   53 41.4 

Recurrent surgery?   33 25.8 
On hemodialysis in the past 01 month?   22 17.2 

Presence of central venous catheter?   20 15.6 
On immunosuppressive therapy?   12 9.4 
Others   10 7.8 
Comorbidities No 37 28.9 

Hypertension 57 44.5 
Diabetes 35 27.3 
Chronic Kidney Disease 35 27.3 
Acute Kidney Injury 24 18.8 
Stroke 10 7.8 
HIV 9 7 
Heart Failure 9 7 
Cancer 20 15.6 
Chemotherapy 12 9.4 

Presence of septic shock   16 12.5 
Mean WBC Count (± SD) 15,756.98 ± 15,850 
Mean CRP (±SD) 103.92 ± 52.30 
Imaging Evidence of Abscess   46 35.9 
Location of Abscess 
n=46 

Soft tissue and Joint 25 54.3 
Liver 7 15.2 
Lung and chest wall 5 10.9 
Renal 3 6.5 
Surgical site 2 4.3 
CNS 2 4.3 
Others 2 4.3 
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Table 3: Microbiologic profile and drug resistance pattern of isolates from blood and non-blood culture specimens 
of the study participants at Lancet General Hospital, Addis Ababa, Ethiopia, June 2022 – June 2023. 

 

 

isolated in 20 (13.9%) cases. In this study, numerous 
bacterial isolates with a multidrug resistance pattern were 
discovered. Gram-negative isolates displayed a higher 
number of resistance compared to gram-positive isolates. 
ESBL-PE was found in 37.5% (54) isolates, while car-
bapenem resistance was found in 27.8% (40). There was 
no discernible resistance pattern among S. aureus. 
Microbiologic profile and drug resistance pattern of bac-
teria isolates from study participants are shown in Table 
3 and Figure 1. 
 

Treatment-related characteristics of study partici-
pants  
Two or more antimicrobial drugs from various clas-
ses were administered to all participants in the study. 
Meropenem was the most commonly used antibiotic 
followed by cefepime. In accordance with the find-
ings of the culture, a higher class of antimicrobial 
drugs (polymyxin-B and ceftazidime-avibactam) was 
prescribed. MRSA coverage was used in 98 (76.6%) 
cases. 
In 55 (43%) patients, source control was indicated. 

Characteristics Number (n) Percentage (%) 

Antibiotics Used Ceftriaxone 13 10.2 

Ceftazidime 2 1.6 

Cefepime 43 33.6 

Meropenem 68 53.1 

Ceftazidime-Avibactum 12 9.4 

Polmyxin-B 4 3.1 

Ampicillin-sulbactum 2 1.6 

Gram positive coverage No 30 23.4 

Vancomycin 91 71.1 

Linezolide 7 5.5 

Intervention for Source 
control 

No 73 57 

Surgical incision and drainage 22 17.2 

Percutaneous ultrasound guid-
ed drainage 

7 5.5 

Debridement 13 10.2 

Surgery 9 7 

CVC removal 4 3.1 

Mean duration of antibi-
otics use (± SD) 

11.14 ± 4.98 

Mean duration of hospital 
stay (± SD) 

20.52 ± 18.49 

Patient outcome Discharge Improved 109 85.2 

In-hospital Mortality 19 14.8 
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Figure 1: Species identified from blood and non-blood culture specimens of study participants at Lancet General 
Hospital, Addis Ababa, Ethiopia, June 2022 – June 2023. 
 
 

 

Incision and drainage, debridement, major surgical 
operations, and percutaneous ultrasound-guided drain-
age were the most frequently performed procedures. 
The mean duration of antibiotic use and the mean dura-
tion of hospital stay was 11 and 20.5 days, respective-
ly. Antibiotics were modified based on culture result in 
54 (43.7%) patients.  In 38 (29.7%) patients’ 3rdand 
4thgeneration cephalosporin were changed to Mero-
penem and In 16 (12.5%) patients Meropenem was 
changed in to Ceftazidime-Avibactum and Polymyxin-
B. 
 
From 128 patients admitted and received inpatient 
treatment, 109 (85.2%) of the patients completed their 
course of antibiotics and were discharged. In-hospital 
mortality was found to be 14.8% (15) in the study. 
Treatment-related characteristics of study participants 
are shown in Table 4 
 
Multivariate analysis of factors associated with in-
hospital mortality of patients admitted for treat-
ment of infection at Lancet General Hospital  
 
A logistic regression analysis of the risk factors for in-
hospital mortality was performed. Six variables were 
found to be significantly associated with in-hospital 
mortality on univariate analysis with a p value of ≤ 0.2. 

These include age ≥ 65 years, presence of risk factor 
for MDR pathogen, presence of comorbidities, pres-
ence of septic shock, type of bacteria identified, and 
presence of carbapenem-resistant bacteria. 
 
At a p value ≤ 0.05, the final multivariate regression 
model revealed that 3 factors had a statistically signifi-
cant association with in-hospital mortality. These in-
clude age ≥ 65 years, the presence of septic shock, and 
the presence of carbapenem-resistant bacteria. Com-
pared to patients under 65 years old, patients over 65 
years old had a 7.5-fold greater chance of mortality in 
the hospital (adjusted odds ratio (AOR 7.649), 95% 
confidence interval (CI): 2.018–18.986, p=0.003). In 
the presence of septic shock, in-hospital mortality was 
seven times greater than in its absence (AOR 7.051, 
95% CI: 1.618-21.732, p=0.009). In-hospital mortality 
is five times more likely when carbapenem-resistant 
bacteria are present (AOR 5.062, 95% CI: 1.310-
19.566, p=0.019). 
 
Binary logistic regression analysis of factors associat-
ed with in-hospital mortality is shown in Table 5. 
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Table 4: Treatment-related characteristics and outcomes of study participants at Lancet General Hospital, Addis 
Ababa, Ethiopia, June 2022 – June 2023 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Characteristics Number (n) Percentage (%) 
Antibiotics Used Ceftriaxone 13 10.2 

Ceftazidime 2 1.6 
Cefepime 43 33.6 
Meropenem 68 53.1 
Ceftazidime-Avibactum 12 9.4 
Polmyxin-B 4 3.1 
Ampicillin-sulbactum 2 1.6 

Gram positive cover-
age 

No 30 23.4 
Vancomycin 91 71.1 
Linezolide 7 5.5 

Intervention for 
Source control 

No 73 57 
Surgical incison and 
drainage 

22 17.2 

Percutaneous ultrasound 
guided drainage 

7 5.5 

Debridemnet 13 10.2 
Surgery 9 7 
CVC removal 4 3.1 

Mean duration of 
antibiotics use (± SD) 

11.14 ± 4.98 

Mean duration of 
hospital stay (± SD) 

20.52 ± 18.49 

Patient outcome Discharge Improved 109 85.2 
In-hospital Mortality 19 14.8 

 

with studies conducted at adult intensive care units at 
Abet Trauma Center, and the Iran ICU. The differ-
ence in study populations and study settings might 
have contributed for the difference in the focus of 
infection observed in the various studies [7, 13]. 
 
Gram-negative bacteria were discovered in 77% of 
the cases, and E. coli and K. pneumoniae were the 
most frequent species found and 70% of A.baumannii 
isolates exhibited carbapenem resistance. This is 
comparable with other studies [6, 7]. 
 
The delivery of adequate empiric antibiotics, the uti-
lization of culture data for individualized antibiotic 
modification, appropriate imaging surveillance to 
identify collections, and prompt source control inter-
ventions could all contribute to this higher discharge 
rate in this study. 
 
Three factors were identified in the present study as 
independent predictors of in-hospital mortality. These 
include age ≥ 65 years, the presence of septic shock, 
and the presence of carbapenem-resistant bacteria. 

Discussion 
Antimicrobials play a crucial role in the treatment of 
many infectious diseases, saving millions of lives 
while also easing the burden of the disease and en-
hancing patients' quality of life [10]. Compared to 
infections caused by nonresistant pathogens, hospital-
ization due to infection caused by drug-resistant mi-
crobes is associated with a longer hospital stay and 
increased healthcare expenses, morbidity, and mor-
tality. Previous research conducted in Ethiopia indi-
cated a trend toward an increase in the prevalence of 
drug-resistant pathogens [5, 11]. 
 
The study participants in this study were older on 
average than those in other studies. The increasing 
proportion of elderly participants in our study may be 
attributable to a greater number of older patients re-
ceiving follow-up care at the hospital's chronic outpa-
tient services [7, 12]. 
 
The genitourinary system was the most common doc-
umented focus of infection followed by the pulmo-
nary system. This outcome is different compared 
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Table 5: Multivariate analysis of factors associated with in-hospital mortality of study participants at Lancet Gen-
eral Hospital, Addis Ababa, Ethiopia, June 2022 – June 2023. 

 

 

The increased prevalence of comorbidities in this age 
group may be the cause of the higher mortality. When 
septic shock was present, fatality rates were greater. The 
findings from septic shock investigations demonstrated a 
30 to 50% greater risk of mortality [14, 15]. The delayed 
identification of the bacteria from clinical specimens and 
the lack of higher classes of antimicrobials in our scenar-
io may be the causes of increased mortality brought on 

by the presence of carbapenem-resistant bacteria. 
 
Discussion 
Antimicrobials play a crucial role in the treatment of 
many infectious diseases, saving millions of lives 
while also easing the burden of the disease and en-
hancing patients' quality of life [10]. Compared to 
infections caused by nonresistant pathogens, hospital-
ization due to infection caused by drug-resistant mi-

 
Variables 

In-Hospital 
Mortality 

COR (95% CI) P value AOR (95% CI) P val-
ue 

Yes No 
Age Category 

<65 4 80 1 1     

>/=65 15 29 10.345 (3.173 - 
18.731) 

0.0001 7.649 (2.018 - 18.986) 0.003 

Presence of risk factor for MDR pathogen 

Yes 16 72 2.741 (0.750 - 10.009) 0.127 1.570 (0.232 - 5.049) 0.939 

No 3 37 1 1     

Presence of comorbidities 
Yes 18 73 4.315 (0.957 - 19.929) 0.057 1.639 (0.287 - 9.354) 0.578 

No 2 35 1 1     

Presence of Septic shock 

Yes 8 8 9.182 (2.876 - 
21.315) 

0.0001 7.051 (1.618 – 
21.732) 

0.009 

No 11 101 1 1     

Type of Bacteria Identified 

Gram Positive 2 27 1 1     

Gram Negative 17 82 2.799 (0.607 - 
12.904) 

0.187 1.526 (0.254 – 9.177) 0.644 

Presence of Carbapenem Resistance 
Yes 12 22 6.779 (2.389 - 

19.236) 
0.0003 5.062 (1.310-19.566) 0.019 

No 7 87 1 1    
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crobes is associated with a longer hospital stay and 
increased healthcare expenses, morbidity, and mortal-
ity. Previous research conducted in Ethiopia indicated 
a trend toward an increase in the prevalence of drug-
resistant pathogens [5, 11]. 
 
The study participants in this study were older on 
average than those in other studies. The increasing 
proportion of elderly participants in our study may be 
attributable to a greater number of older patients re-
ceiving follow-up care at the hospital's chronic outpa-
tient services [7, 12]. 
 
The genitourinary system was the most common doc-
umented focus of infection followed by the pulmo-
nary system. This outcome is different compared with 
studies conducted at adult intensive care units at Abet 
Trauma Center, and the Iran ICU. The difference in 
study populations and study settings might have con-
tributed for the difference in the focus of infection 
observed in the various studies [7, 13]. 
 
Gram-negative bacteria were discovered in 77% of 
the cases, and E. coli and K. pneumoniae were the 
most frequent species found and 70% of A. bau-
mannii isolates exhibited carbapenem resistance. This 
is comparable with other studies [6, 7]. 
 
The delivery of adequate empiric antibiotics, the utili-
zation of culture data for individualized antibiotic 
modification, appropriate imaging surveillance to 
identify collections, and prompt source control inter-
ventions could all contribute to this higher discharge 
rate in this study. 
 
Three factors were identified in the present study as 
independent predictors of in-hospital mortality. These 
include age ≥ 65 years, the presence of septic shock, 
and the presence of carbapenem-resistant bacteria. 
The increased prevalence of comorbidities in this age 
group may be the cause of the higher mortality. When 
septic shock was present, fatality rates were greater. 
The findings from septic shock investigations demon-
strated a 30 to 50% greater risk of mortality [14, 15]. 
 
 The delayed identification of the bacteria from clini-
cal specimens and the lack of higher classes of anti-
microbials in our scenario may be the causes of in-
creased mortality brought on by the presence of car-
bapenem-resistant bacteria. 
 
Conclusion 
 
Gram-negative bacteria were the most frequent iso-
lates, and an increasing number of drug-resistant or-
ganisms were identified in clinical specimens from 
patients in this study. Age greater than or equal to 65 
years, the prevalence of septic shock, and the pres-
ence of bacteria resistance to carbapenem were all 
independently associated with greater in-hospital 

mortality. In regard to selecting antibiotics and direct-
ing improved antimicrobial stewardship programs, 
adequate monitoring and antimicrobial data are cru-
cial. Results from appropriate culture specimens tai-
lors antimicrobial choice. Primary care physicians 
should use higher classes of cephalosporin and car-
bapenem with proper indication. Ministry of Health 
and hospital administrations should ensure a proper 
infection prevention programs and a controlled mech-
anism should be established to control appropriateness 
of antimicrobial prescriptions.   
 
Recommendations 
 
We recommend our institution to advocate antimicro-
bial stewardship program and prepare antibiogram 
based on available data. Strengthening infection pre-
vention measures and application of proper use of 
antibiotics help in mitigating the rising public health 
concern from MDR pathogens. We also recommend a 
large multicenter prospective study with pre-specified 
aims to analyze the microbiologic culture profile, re-
sistance pattern of isolates, outcomes, and factors as-
sociated with the outcomes because this is a single-
center, retrospective investigation with a small sample 
size. We also advise institutions to properly prepare 
for and adhere to infection prevention, as well as to 
conduct regular surveillance of their antimicrobial 
data and stewardship programs.  
 
Strengths and Limitations of the Study 
To the best of the authors' knowledge, this is the first 
study on microbiologic profiles and medication re-
sistance patterns from a private facility; therefore, it 
can serve as a reference and baseline for future re-
search. Because it is a retrospective study, the observ-
er is unable to directly gauge the study variables and 
timing of infection or new infection that developed 
after admission.  
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Abstract 
Background: Given the improvement in life expectancy of people living with HIV (PLWH) in sub-Saharan Afri- 
ca, the risk of asymptomatic HIV-associated neurocognitive disorder (HAND) has increased. The study objectives 
were to investigate the prevalence of HAND and associated factors among treatment experienced adults in 
Ethiopia. 
Methods: A single-center observational cross-sectional study was conducted between December 2019 and June 
2020 to investigate HAND. International HIV dementia scale (IHDS) was used to screen for the disorder. Both 
descriptive and analytical statistics were used to analyze the data. 
Results: Total of 324 PLWH (63% females) who were on combination antiretroviral therapy for median of 144 
months (IQR: 108-168) were investigated. The mean age was 42.5 years (1SD=12.2). The prevalence of HAND 
was 75.3% and the difference was significantly more in those above 40 years of age (65.8% vs. 80.7%, p=0.003). 
Age is the only risk factor identified with multivariable logistic regression analysis. A linear decrement in the total 
score of cognitive performance was observed as the patient’s age increase; age was responsible for 9.4% variation 
observed in IHDS score (r= -0.31, R2=0.094, p<0.0001). Although statistically not-significant, the trend for cardio- 
metabolic and behavioral risk factors (hypertension, diabetes mellitus, dyslipidemia, smoking, alcohol and khat use) 
was higher in the group diagnosed with HAND. 
Conclusion: The occurrence of neurocognitive impairment was more pronounced in individuals aged 40 years and 
above who were HIV positive, compared to those below 40 years. Age was found to be an independent predictor 
of HAND. Cardiovascular and behavioral risk factors were observed more among patients with HAND compared 
to no-HAND. 
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Introduction 
HIV-associated neurocognitive disorder is an umbrella 
term, which includes asymptomatic neurocognitive im- 
pairment (ANI), mild neurocognitive disorder (MND), 
and HIV-associated dementia (HAD) in individuals 
suffering from chronic HIV infection (1–3). Post com- 
bination antiretroviral therapy (cART) era is 
characterized by relative decrement in incidence of 
the severe form of HAND (i.e., HAD) and increment 
in incidence of ANI and MND (1–3). Likewise, the 
overall prevalence of HAND has remained similar in 
the post-cART era with almost affecting half of HIV 
infected individuals (1–3).  Early identification of those 
at risk, accurate 

 
diagnosis, and treatment of HAND is vital 
especially in low and middle income (LMIC)  
countries such as Ethiopia, where HAND related 
health bur- den is highest (3). 

 
Prior studies have identified that decline in 
cognitive function of HIV + patients were strongly 
associated with poor cART adherence, engaging in 
unsafe sex, substance abuse, alcohol addiction, and 
loss to follow up; ultimately resulting in poor 
quality of life  and  increased  HIV-associated  
morbidity and 
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mortality (1,3–5). Prevalence of HAND in LMICs 
varies widely ranging from 14% to 64% for adults 
and 6% for children (3). In Ethiopia, the prevalence 
of HAND is estimated to be between 33.3% and 
67.1% (5–8). In addition, being older age, lack of 
formal education, low baseline CD4, and un- 
employment were found to be significantly associated 
with HAND (5–8). 

 
Unemployment can exacerbate the challenges faced 
by adults living with HIV, potentially impacting their 
cognitive health through lack of cognitive stimulation 
that employment often provides, and higher levels of 
education are associated with a lifetime of cognitive 
stimulation and ongoing intellectual challenges, 
which may contribute to the development and 
maintenance of cognitive reserve (5–8). 

 
However, little is known about other potential risk 
factors of HAND such as, peripheral HIV RNA level 
and presences of cardiovascular risk factors such as 
hypertension, diabetes mellitus, obesity, and 
dyslipidemia among HIV + individuals  (3,4,9–15). 
The study objectives of the present study were to 
investigate association between social determinant 
of health, behavioral, and cardiovascular risk factors 
and HIV assocaited cognitive impairments among 
treatment experienced HIV+ adults at a Tikur 
Anbessa Specialized Hospital in Addis Ababa, 
Ethiopia. 

 
Methods 
Study area and duration 
The study was conducted at Tikur Anbessa 
Specialized Hospital (TASH), the largest tertiary 
referral hospital in Ethiopia with close to 1000 
inpatient beds and located at the center of the 
capital, Addis Ababa. The TASH infectious diseases 
(ID) clinic cares for more than 2547 HIV + active 
patients. The study was conducted between 
December 2019 and June 2020. 

 
Study design and sampling: 
A cross-sectional observational study was conducted. 
We enrolled a consecutive adult who visited the ID 
clinic during the study period and used a convenience 
sampling technique. The actual sample size was 
determined using the single population proportion 
formula, where the following assumptions were 
considered: 95% confidence interval, 35.7 % 
proportion of neurocognitive impairment among 
HIV-positive patients (7), and 5% margin of error. 
Finite population correction for the given proportion 
was done considering the total population of 2547 
and then 10% non- responder rate was added, which 
gave rise to a final sample size of 345. We have 
included all HIV + patients aged ≥ 18 years, on anti-
retroviral treatment at least for six months, not 
critically ill at the time of the interview, and able to 
give written or verbal consent. Final data analyses 
of 324 patients were conducted with a response rate 
of 97% (Fig. Sup. 1). 

Clinical and International HIV Dementia Scale 
(IHDS) interview 
All the included patients were interviewed, and 
questionnaires were filled by seven trained nurses 
working in the TASH ID clinics. The training was 
given by the primary investigator on how to 
administer the cognitive assessment tool. This tool 
has been validated in South Africa, Uganda, and 
Ethiopia and found to have coherent psychometric 
properties in African populations with sensitivity of 
88% and 80% and specificity of 50% and 55% 
respectively at a cut-off 10 or less (5,7,16–18). 
Therefore, for our study, we used IHDS cut-off point 
≤ 10 to diagnose HAND. Additional clinical data 
were collected from patient’s medical records. 

 
Statistical analysis 
We used SPSS version 26. Socio-demographic data, 
anthropometric data, HIV-related clinical data, CD4 
cells counts, HIV RNA level, CV and behavioral risk 
factors, and IHDS score were first described by their 
means, frequency, percentile, and standard deviation. 
Association between HAND and age, CV, and 
behavioral risk factors were done using chi square or 
Fisher exact test, logistic regression analysis and 
results were presented using odds ratio (OR), and p 
value was set at < 0.05 as statistically significant. 

 
Ethical considerations 
The study received ethical approval from Addis Ababa 
University College of Health Sciences Institutional 
Review Board (IRB) (Protocol number: 102/19/ 
Neuro). All questionnaires were coded to maintain 
maximum confidentiality. All patients gave a written 
or verbal consent before the interview. 

 
Results 
Baseline characteristics of the study participants 
The  mean  (1SD)  age  of  the  participants  was  42.8 
(±12.2) years. Females accounted for 68%. Hundred 
twenty-four (58.8%) participants were married. 
Twenty four (7.4%) were illiterate. More than half 
of the participants were employed (55.6%) and 
lived on a monthly  income  <50  USD  (54.3%).  
Hypertension, diabetes mellitus, and dyslipidemia 
were observed in 9.3%, 4%, and 6.5% of the 
participants respectively. Likewise,  alcohol  use,  
smoking,  and  khat  use  was reported  by  32.4%,  
8.3%,  and  13.6%,  respectively 
(Table 1). 

 
HIV associated neurocognitive disorder was observed 
in 75.3% of the patients. The prevalence of HAND for 
those above and below 40 years of age was 65.8% and 
80.7% p=0.003 respectively. More than half (55.2%) 
of the study participants received INH preventive 
therapy. The median duration of HIV treatment was 
144 (IQR: 108-168) months. HIV treatment was 
deferred in 23.8% of our patients. The median 
baseline CD4 cell count was 165 (IQR: 82-270) 
cells/uL. Likewise, the median last CD4 cell count of 
the patients was 477 (IQR: 356-633) cells/uL. The 
majority (79.6%) of the
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Table 1: Characteristics of the study participants 
(N=324) 

 
 

 

Age (mean, 1SD) 42.8(12.2) 
 

Comorbidity 

No-comorbidity 259 (79.9%) 

1 Comorbidity 44 (13.6%) 

2 Comorbidities* 18 (5.6%) 

3 comorbidities* 3 (0.9%) 

Hypertension 30 (9.3%) 

Diabetes mellitus 13 (4%) 

Dyslipidemia 21 (6.5%) 

Alcohol use, any 105 (32.4%) 

Smoking, any 27 (8.3%) 

Khat use, any 44 (13.6%) 

No difference was observed between HAND and no 
-HAND based on gender, BMI, and monthly in- 
come. Study participants with HAND were more 
likely married than no-HAND patients, 48.3% 
vs.10.4%, p<0.001. All illiterate study participants 
had HAND (p=0.004)(Table 2).No difference was 
observed between HAND and no-Hand based on 
the duration of HIV treatment and deferred HIV 
treatment. Lower median baseline CD4 count was 
observed among individuals with HAND compared 
to no-HAND, 157 cells/uL vs. 187 cells/uL, p=0.1 
respectively. Similar findings were observed 
regarding the last CD4 count of our patients, 466 
cell/ uL vs. 539 cells/uL, p=0.07, respectively. 
Detectable HIV RNA level was observed more 
among patients with HAND compared to no-
HAND patients, 4.6% vs. 2.2%, p=0.4 respectively 
(Table 2). 

 
Cardiovascular risk factors such as hypertension, 
diabetes mellitus, and dyslipidemia were observed 
more among patients with HAND compared to no- 
HAND. Alcohol use was more observed among 
participants with HAND compared to no-HAND, 
27.2% vs. 5.2%, p=0.01. However, no difference 

HIV RNA level not sup- 
pressed 

22 (6.8%) was  observed  between  the  two  groups  based  on 
smoking  history  and  khat  use.  Hundred  twenty- 

HAND diagnosed (n,%) 244 (75.3%) 

Age < 40 years 77 (65.8) 

  Age ≥ 40 years     167 (80.7)  

Risk factors of HIV associated neurocognitive 
disorder (HAND) 

 
Patients with HAND were older compared to those 
with no-HAND, mean age 44.6 years vs. 37.1 years 
p=0.001. In the present study, a linear decrement in 
the total score of cognitive ability (IHDS score) was 
observed as the patient’s age increase; age was re- 
sponsible for 9.4% variation observed in IHDS 
score (r= -0.31, R2=0.094, p<0.0001) (Figure 1). 

seven (39.2%) of the patients with HAND received 
six months of IPT compared to no-HAND group 
where only 165 received IPT (p=0.04) (Table 2). 

 

 
Figure 1: Scatter plot showing a linear decrement in the total score of cognitive ability (IHDS score) was 

observed as the patient’s age increase 
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Table 2: Risk factors for HIV associated neurocognitive disorder (N=324) 
 

 
  

Variable HAND (n=244) No-HAND 
(n=80)  

p-value 

 Mean Age in years (1SD) 44.6 (11.9) 37.1(11.6) 0.001 

 Female sex (n, %) 156(63.9%) 50(62.5) 0.8 

 Married (n,%) 102(48.3%) 22(10.4%) <0.001 

 Illiterate (n,%) 24(7.4%) 0 0.004 

 Monthly income < 50 USD (n,%) 126(38.9%) 50(15.4%) 0.09 

 Months on cART (mean, 1SD) 132(46.8) 126(49.2%) 0.4 

 cART was deferred (n,%) 55(22.5%) 22(27.5%) 0.4 

 BMI, Kgs/m2(mean, 1SD) 24.4(4.5) 24.4(4.6) 0.9 

 Baseline CD4 count, median (IQR) 157(80-265) 187(84-390) 0.1 

 Last CD4 count, median (IQR) 466(353-618) 539(363-705) 0.07 

 HIV RNA level not suppressed (n, 
%) 

15(4.6%) 7(2.2%) 0.4 

 Hypertension (n,%) 24(7.4%) 6(1.9%) 0.53 

 Diabetes mellitus (n,%) 11(3.4%) 2(0.6%) 0.53 

 Dyslipidemia (n,%) 15(4.6%) 6(1.9%) 0.67 

 Alcohol use, any (n,%) 88(27.2%) 17(5.2%) 0.01 

 Smoking, any (n,%) 21(6.5%) 6(1.9%) 0.76 

 Khat use, any (n,%) 33(10.2%) 11(3.4%) 0.9 

 Received IPT for 6 months(n,%) 127(39.2%) 52(16%) 0.04 

 

Multivariable logistic regression modeling to 
assess the risk of HAND 
Age was an independent predictor of HAND in 324 
HIV-infected cohort of patients in Ethiopia (AOR 
1.04, 95% CI 1.00-1.07, p=0.04). In univariate 
analysis currently married individuals were associated 
with HAND (OR 3.12, 95% CI 1.66-5.86, 
p<0.001) but 
not when adjusted for the following variables: demo- 
graphic, baseline and last CD4 cell counts, alcohol 
use, and IPT usage. Similarly, in univariate analysis 
illiterate patents were associated with HAND (AOR 
11.1, 95% CI 1.4-87.7, p=0.02) but not when adjusted 
for covariates. Those patients who were grade 1-12 
had near-significant association with HAND (AOR 
4.0, 95% CI 1.01-16.5, p=0.05). In univariate 
analysis, alcohol use and those who did not 
receive six months of IPT were associated with 
HAND but not when adjusted for covariates. 
Monthly income < 50 USD, baseline CD4+ T-cell 
count, and last CD4+ T- cell count was not 
associated with HAND (Table 3). 

 
Discussion and conclusion 
To our knowledge,  this is the first study reported 

from Ethiopia opted to assess the impact of 
increasing age, CV, and behavioral risk factors on 
HIV- associated neurocognitive impairment. In the 
present study, the overall prevalence of HAND 
was high, especially among older HIV-infected 
patients aged 40 years and above. Age was the only 
independent predictor of HAND in the current 
cohort of HIV+ patients. These findings were 
consistent with previously reported studies (3,19,20). 
Furthermore, the findings indicate the increasing 
number of HIV-infected aging population in 
Ethiopia; and the need to develop a proper 
national policy which can address this issue. 
Females accounted for most of the participants. 
This is because, females are more vulnerable to 
acquiring HIV infection due to factors such as bio- 
logical, environmental, and cultural (21). Thus, 
special emphasis needs to be given to vulnerable 
groups such as females and elderly people living 
with HIV (PLHIV) in Ethiopia. Cardiovascular and 
behavioral risk factors were frequently observed 
among patients with HAND compared to those with 
no-HAND. 

 
Contrary to the ever-increasing number of aging HIV 
+ population in sub-Saharan Africa (SSA), the num- 
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Table 3: Multivariable logistic regression modeling to assess the risk of HAND 
 

 

Crude Odds Ratio Adjusted Odds Ratio 
 

 

Age 

COR 

1.06 

95% CI 

1.03 – 

p value 

<0.001 

AOR 

1.04 

95% CI 

1.00-1.07 

p value 

0.04 
  1.08     
Married currently 3.12 1.66-5.86 <0.001 1.6 0.73-3.49 0.2 

Educational status       
 
Illiterate 

11.1 1.4-87.7 0.02 4 0.4-36.7 0.2 

 
Grade 1-12 

1.06 0.57-1.96 0.09 4 1.01-16.5 0.05 

 
Diploma + 

1   1   

Monthly income < 
50 USD 

1.6 0.9-2.6 0.09 1.5 0.68-3.15 0.3 

Baseline CD4+ T- 
cell count 

0.9 0.9-1.0 0.08    

Last CD4 count 0.9 0.9-1.0 0.09    

Alcohol use (any) 2.1 1.2-3.8 0.02 1.69 0.79-3.61 0.18 

Received six months 1.7 1.01-2.9 0.04 1.45 0.74-2.85 0.28 
  of IPT  

ber of studies from the region addressing HIV and 
aging were very few (22). According to the 2007 
WHO estimation, approximately 3 million people 
aged ≥ 50 years were living with HIV in SSA; this 
represents 14.3% of PLHIV aged ≥ 15 years in the 
region (22). The present study included patient’s age 
between 18 to 78 years; where close to one-third of 
them are aged ≥ 50 years and age was an independent 
predictor of HAND. The figure is higher than the 
previous report from Ethiopia and Uganda (8,23–26) 
comparable to report from Lesotho where the estimated 
prevalence of HIV was 27.8% among those aged ≥ 50 
years (22). Such discrepancy could be explained by 
methodological differences. Moreover, our study 
findings could contribute to the global effort to fill 
the knowledge gap regarding HIV and aging in SSA. 
 

Higher proportions of cardiovascular risk factors such 
as, hypertension, diabetes, and dyslipidemia were 
observed more among patients with HAND. This is 
indicator of potential contribution of CV risk factors 
to development of neurocognitive decline among 
treated HIV-infected patients. This is consistent with 
study from Kenya by Achwoka et al 2019 (26) where 
the overall NCD incidence rates for men and women 
were 42.3 and 31.6 per 1000 person years 
respectively, indicating higher prevalence of NCD 
among HIV- infected individuals in Kenya. These 
findings should alert policy makers in sub–Saharan 
African countries 

to consider integrating NCD screening and 
management strategies in the existing routine HIV 
chronic care. 

The present observation showed higher prevalence of 
substance (alcohol, smoking, and khat) use among 
patients having HAND. These is likely due to poor 
cART adherence associated with substance use of, 
which subsequently predispose the patient to 
advanced HIV complications such as HAND (3). 
Our findings were congruent to recent study from 
Ethiopia (27). These findings should guide both the 
clinicians and policy makers to address the issue of 
substance use among PLHIV in Ethiopia. In the 
present study, no difference was observed regarding 
HIV RNA level among HAND and no-HAND group. 
This finding supports the recent agreement 
regarding the poor predictive ability of peripheral 
HIV viral load in predicting HAND (12). Thus, it’s 
imperative to look for more reliable biological 
biomarkers to identify those at risk, diagnosis, 
and manage HIV associated neurocognitive 
impairment. Limitations of this study includes lack 
of control group for com- parison, failure to screen 
our patients for neuropsychiatric disorders which 
could overlap with symptoms of HAND, and 
failure to have brain imaging of our patients, which 
could further support our diagnosis. 

The  prevalence  of neurocognitive  impartment  was 
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higher among HIV+ patients older than 40 years 
compared with below. Age was found to be an 
independent predictor of HAND. Cardiovascular and 
behavioral risk factors were observed more among 
patients with HAND compared to no-HAND. These 
findings highlight on the need to have a 
comprehensive national policy to address the issue of 
aging, CV, and behavioral risk factors among 
HIV-infected adults in Ethiopia. Thus, we 
recommend future con- trolled studies to consolidate 
these findings. 
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Abstract  
Background: Female factor infertility is associated with a high incidence of the uterine cavity and fallopian tube 
pathology in developing countries with a high prevalence of STDs, therefore various methods are available for 
structural evaluation of the female reproductive system, among them is saline infusion sonohysterography 
(SISHG). The study aimed to assess the role of SISHSG in female infertility evaluation in areas where the gold 
standard investigating modalities are not readily available. 
Methods: A hospital-based cross-sectional study was carried out in Tikur Anbessa Specialized Hospital (TASH), 
Addis Ababa, Ethiopia, between January 2019 to August 2019 G.C. SISHSG consists of instillation of saline into 
the endometrial cavity with simultaneous pelvic ultrasonography (US). Fifty consecutive female patients referred 
to the Radiology Department for SISHSG are included in the study. Sensitivity, specificity, positive and negative 
predictive values were calculated for 26 patients who had both SISHSG and conventional HSG. 
Result: The majority of the patients were in the age group of 35-40(38%) and 34 (68%) had secondary infertility. 
The commonest abnormalities detected were uterine myoma 10(20%), Asherman syndrome/cervical stenosis 7
(14%), and tubal blockage 6(10%). The sensitivity, specificity, positive predictive value (PPV) and negative predic-
tive value (NPV) of SISHSG in normal study, Asherman syndrome/cervical stenosis and chronic endometritis was 
100%, as compared to the gold standard conventional HSG. For bilateral tubal blockage the SISHSG had 50% 
sensitivity, 90% specificity, 66.7% PPV and 81.8% NPV, however, for unilateral tubal blockage SISHSG had low 
sensitivity 33%.  
Conclusion: SISHSG is readily available, easy-to-do, safe and radiation-free procedure and has high sensitivity 
and specificity in detecting uterine cavity abnormality. We advocate its use as a first step of investigation modality 
in the evaluation of female infertility. 
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Background  
The lifetime prevalence of infertility among reproduc-
tive-aged couples ranges between 12.6% and 17.5% 
worldwide, with relatively higher prevalence rates in 
some regions such as the Americas, Western Pacific, , 
and European regions. The lifetime prevalence of infer-
tility for the African region is 13%.(1) . The 12-month 
prevalence of infertility in the was 24.2% for study in 
Ethiopian patients of which the majority (90.7%) was 
secondary infertility (2). 
 
Female infertility in sub-Saharan Africa is associated 
with a high incidence of uterine cavity and fallopian 
tube pathology due to prevalent Sexually Transmitted 

Infections (STI). Diverse methods are available for 
structural evaluation of the female reproductive 
system while looking for causes of female infertili-
ty which include Pelvic Ultrasound, HSG, SISHSG, 
MRI, and laparoscopy[3). SISHSG provides superi-
or visuals of the endometrial pathologies compared 
to some of the routinely performed imaging modali-
ties in gynecology and helps differentiate them 
from sub-endometrial causes thus providing superi-
or diagnostic results. It has the additional advantage 
of concurrent assessment of tubal patency with 
comparable precision (4). 
 

https://dx.doi.org/10.4314/emj.v62i1.5 
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Common indications for SISHG  include abnormal 
uterine bleeding, infertility and repeated abortion, 
congenital abnormality of the uterine cavity, pre-
operative or postoperative evaluation of uterine 
myomas, polyps or cysts, suspected uterine syn-
echiae, further evaluation of suspected endometrial 
abnormalities detected by transvaginal sonogram 
(TVS) and inadequate imaging by TVS. [4,5]. 
SISHSG ideally should be performed early in the 
follicular phase of the menstrual cycle when the 
endometrium is thin enough for the installed saline 
to easily distend the uterine cavity and better ac-
centuate endometrial pathology [6]. 
 
Anatomic causes of infertility are more common in 
developing countries like Ethiopia. In the resource 
limited settings like ours, the gold standard investi-
gation modalities such as hysterosalpingography, 
hysteroscopy and laparoscopy with chomopertuba-
tion (HLC) as well as other investigation modality 
like magnetic resonance imaging (MRI) are not 
readily available. In such setting there has to be an 
alternative investigation modality like SISHSG, 
which is readily available, easy to interpret, safer 
and cheaper which is as accurate as HSG in evalu-
ating the fallopian tubes and uterine cavity in infer-
tile patients [7]. Related to the SISHSG, there is 
minimal risk of pain and infection for which 
prophylactic non-steroidal anti-inflammatory drugs 
and antibiotics may be administered to reduce com-
plications. Reasons for an inability to complete the 
procedure include the presence of a stenotic cervix 
and cervical scarring causing backflow of saline. 
Given that SHG is a relatively safe procedure, mor-
tality has not been described. 
 
To the Authors’ knowledge, the study (SISHSG in 
the evaluation of female infertility) is the first of its 
kind in Ethiopia and no published or documented 
research result was found from our region. There-
fore, this study aimed to assess the role of SISHG 
in the evaluation of structural causes of female 
infertility. 
 
Methods 
Study setting: The study was conducted in the de-
partment of radiology, School of Medicine, Addis 
Ababa University, TASH in collaboration with the 
department of gynecology .The patients were re-
ferred from outpatient clinic of the gynecology 
clinic of TASH for infertility work up.  
 
Study design: A prospective hospital-based cross-
sectional study was conducted in the Department 
of Radiology, School of Medicine, Addis Ababa 
University, TASH from January 2019 to August 
2019 on women who came for infertility and need-
ed structure evaluation of the uterus and fallopian 
tube as part of the work up in the Department of 
Obstetrics and Gynecology and Radiology Depart-

 

ment. 
Study population: All patients with infertility re-
ferred to the department of radiology for evaluation 
of the structural cause of infertility during the study 
period who fulfilled the inclusion criteria. 
 
Sample size and sampling: We used a non-
probability convenient sampling by taking all study 
subjects that fulfilled the inclusion criteria during 
the study period (January 2019 to August 2019). 
Hence, a total of 50 consecutive subjects who ful-
filled the inclusion criteria were enrolled in the 
study which lasted for six months.  
 
Inclusion criteria: All subjects with primary and 
secondary infertility who are suspected to have 
structural abnormality. 
Exclusion criteria: Active pelvic inflammatory dis-
ease, suspected pregnancy, active vaginal bleeding, 
and those who declined the procedure. 
 
Study Variables include demographic characteris-
tics such as age, parity, and experiences in the earli-
er pregnancies. The main outcome following 
SISHSG was the recognition of uterine anomalies 
and tubal patency. The Data was collected using a 
structured questionnaire prepared in English. Imag-
ing studies were taken before and after the proce-
dure and stored. 
 
Data collection procedures: All patients were in-
formed about the study, and the procedure was per-
formed with their consent. Each participant was 
given doxycycline 100mg PO BID, two day before 
the procedure and 3 days post-procedure with a 
total of 5 days. On the day of the procedure, every 
patient was given diclofenac 100mg suppository 30 
minutes before the procedure. Initially, all patients 
were evaluated with pelvic ultrasonography using a 
transabdominal 3.5MHZ transducer as well as a 
transvaginal probe with a 7.5 MHz transducer (SSI-
8000 SonScape Co.). The dimensions and contours 
of the uterus, the endometrial lining and thickness, 
and both adnexal structures and the pouch of Doug-
las were examined. Then, SISHG was performed 
with the patient in the dorsal lithotomy position. A 
standard bivalve speculum was inserted after the 
cervix was cleaned with povidone–iodine solution. 
A pediatrics size 8F and 10F Foley catheters were 
used depending on the parity of the participant. It 
was threaded through the cervix with a ring for-
ceps, into the cervical canal until it reached the fun-
dus. It was then retracted 1.0–1.5 cm back and the 
catheter balloon was inflated with 2.0 ml sterile 
saline. The speculum was then removed carefully, 
so as not to dislodge the Foley catheter, and the 
trans-vaginal probe was reinserted in the posterior 
vaginal fornix. The uterine cavity was distended 
with a sterile isotonic saline infusion through the 
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catheter at a rate of 10– 20 ml/min until the whole 
uterine cavity was visualized with possible pooling 
of fluid in the pouch of Douglas. All the SISHSG 
images and videos were saved on the ultrasound 
machine and the findings were documented in the 
data collection sheet. 
 
Data analysis: Data entry, coding and analysis 
were performed using SPSS version 23 software. 
Frequency distribution, and percentage were used 
to describe the findings. The sensitivity, specifici-
ty, PPV and NPV value of SISHSG were calculat-
ed using Conventional HSG and final clinical diag-
nosis as Gold standard. Results were presented 
using tables and figures represented in percentage 
and measures of central tendency, then summariza-
tion and comparison of data was done. 
 
Ethical considerations: The ethical clearance was 
obtained from Addis Ababa University Department 
of Radiology Research and Ethics Committee and 
informed consent was obtained from all the study 
subjects. 
 
Results 
Most of the patients were in the age group of 35-40
(38%) (Table1). A great proportion of them had 
secondary infertility 34(68%). Half 26(52%) and 
underwent conventional HSG study. 
 
Table 1: Age of patients who underwent SISHSG  

 
 
 
 
 
 
 
 
 
 
 
 

A large portion of Subjects gave a history of abortion 
19(38%). Others had, either pelvic surgery 5(8%); 
or2(4%) treatment for PID. Thirteen (26%) subjects’ 
spouses had sperm analysis work up and only 1(2%) 
turned out to be abnormal. 
 
All the patients complained of pain during SISHSG; 
ranging from mild, 40 (80%) patients; moderate in 9 
(9%) patients, and severe in one patient (2%). Out of 
the 50 patients that were investigated, none had nau-
sea, vomiting, or vaginal bleeding during or after the 
procedure. 
 
 
 
 

Table 2: Gynecological history of the patients  

All study subjects underwent SISHSG study and 
18(36%) had normal findings, 10(20%) had uter-
ine myoma,  8(16%) had Asherman syndrome/
cervical stenosis, 6(12%) had a tubal blockage, 3
(6%) had hydrosalpinx, 2(4%) had chronic endo-
metritis, 1(2%) had an endometrial polyp, 1(2%) 
had large submucous myoma and 1(2%) had 
complex right adnexal mass (Table 3 and figure 
1-5). Those patients diagnosed to have uterine 
myoma had no conventional HSG study and most 
of them were to be treated surgically based on 
our findings on SISHSG. 
 
Twenty-six (52%) patients had conventional hys-
terosalpingography study and 8 (16%) of them 
had Asherman syndrome/cervical stenosis, 9
(18%) had normal findings, 9(18%) had tubal 
blockage, and 2(4%) had chronic endometritis. 
 
In this study, the diagnosis of Asherman syn-
drome/cervical stenosis both in SISHSG and 
conventional HSG was mainly based on the fail-
ure to infuse saline and contrast into the endome-
trial cavity after catheterization of the cervix re-
spectively otherwise there is no endometrial cavi-
ty traversing bands or adhesion seen. 
 
There were two (4%) patients who were diag-
nosed to have bilateral tubal blockage by conven-
tional HSG, however, both patients showed an 
adequate amount of saline within the cul-de-sac 

  Age(in years) Number of 
cases 

Percentage 
(%) 

    20-24 6 12.0 
  25-29 11 22.0 
  30-34 10 20.0 
  35-40 19 38.0 
  >40 4 8.0 
  Total 50 100.0 

  Category Frequency   Percentage   
History of 
abortion 

No 31 62.0   

Yes 19 38.0   

  Total 50 100 
History of 
ectopic preg-
nancy 

No 49 98.0   
Yes 1 2 
Total 50 100 

Previous 
gynecologi-
cal 

No proce-
dure 

45 90.0 

Cesarean 
section 

1 2.0 

surgeries Right salpin-
gectomy 

1 2.0 

  D&C for 
abortion 

3 6.0 

Total 50 100 
Treatment 
for PID 

No 48 96.0 

Yes 2 4.0 

Total 50 100 



 36 

 

 
 
 

 
 
 
 
 
 
 
 
 

post-saline infusion and the earlier diagnosis was 
possibly due to tubal spasm during the HSG. 

Table 3: Saline infusion sonohysterosalpingography 
findings  

The sensitivity, specificity, PPV and NPV value of 
SISHSG in diagnosing normal, Asherman syn-
drome/cervical stenosis as well as chronic endome-
tritis is 100%,100%,100%, 100% respectively. 
 
For bilateral tubal blockage, the SISHSG had 50% 
sensitivity, 90% specificity, 66.7% PPV, and 81.8% 
NPV and for unilateral tubal blockage, SISHSG has 

sensitivity and specificity of 33% and 100% re-
spectively. 
 
Table 4: Sensitivity, specificity, PPV, and NPV of 
SISHSG as compared to conventional HSG for 26 
infertile patients  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

SISHG diagnosis Number of 
cases 

Percentage (%) 

  Normal 18 36.0 
  Uterine Myoma 10 20.0 

Asherman syn-
drome/cervical 
stenosis 

7 14.0 

  Bilateral tubal 
blockage 

5 10.0 

  Right hydrosal-
pinx 

2 4.0 

  Chronic endome-
tritis 

2 4.0 

  Left hydrosalpinx 1 2.0 

  Right tubal block-
age 

1 2.0 

    
Endometrial polyp 

  
1 

  
2.0 

  Large submucous 
myoma with bilat-
eral tubal block-
age 

1 2.0 

  Right adnexal 
complex mass 

1 2.0 

  PCOS with cervi-
cal stenosis and 
right hemorrhagic 
ovarian cyst 

1 2.0 

  Total 50 100.0 

SISHSG 
diagnosis 

  Test (%)     

    
Sensitivi-
ty 

Specifici-
ty 

PPV NPPV 

Normal 100 100 100 100 

Asherman 
syndrome/
cervical 
stenosis 

100 100 100     100 

Chronic 
endometri-
tis 

100 100 100     100 

Bilateral 
tubal 
blockage 

50 90 66.7     81.8 



 37 

 

 
 

 

 

 
 
 
 
 
 
 
 

B A 

 
Figure 3: Normal SISHG study: Sagittal transvaginal ultrasound of a 29years old lady with secondary 
infertility before saline infusion (A) and after saline infusion (B), showing well distended, smoothly out-
lined endometrial cavity and adequate amount of saline within the cul-de- sac after infusion of saline like-
ly showing patent fallopian tubes 

Figure 4: Transvaginal sonogram showing large broad-base submucous myoma with bilateral tubal blockage 
in a 38-year-old patient with secondary infertility.:  
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Discussion 

Most of the study subjects were in the later part of 
their reproductive age and two out of three had 
secondary infertility which is in agreement with a 
metanalysis done by   Abebe et al. which demon-
strates secondary infertility of 69.9 % for East Af-
rican region but a bit higher than the sub-Saharan 
estimate of about 50% and much higher than esti-
mates for North African (30%) [8]. this could be 
due to the etiologic factors for various regions. 
 
In our research one-third of the subjects were 
found to have structural abnormalities of either 
the tubes or the uterus which is in tandem with 
research done in Turkey which showed high sensi-
tivity of SISHSG in detecting uterine cavity lesions 
and intramural lesions as compared to conventional 
HSG and TVS [9]. Among those patients who un-
derwent SISHSG, the majority of them 18(36%) 
had normal study which is similar to the study 
done in Ahvaz, Iran [10]. 
 
In this study, the sensitivity, specificity, and pre-
dictive value of SISHSG in appreciating diagnos-

ing normal uterine morphology and diagnosing 
Asherman syndrome/cervical stenosis is compara-
ble to conventional HSG and it is consistent with 
research done in Nigeria comparing trans ab-
dominal SISHSG with conventional HSG. In bi-
lateral tubal blockage however, SISHSG had 50 % 
sensitivity, and 90% specificity which was low as 
compared to the Nigerian research which had 
100% sensitivity and specificity [7,11,12]. 
 
In our study, the capability of SISHSG to diagnose 
unilateral tubal blockage was low with a sensitivity 
of 33% which is similar to the studies done in 
Nigeria and Turkey [7,9]. Two cases of chronic 
endometritis diagnosed with SISHSG were con-
sistent with conventional HSG. 
 
All the patients complained of pain during 
SISHSG; ranging from mild to moderate and se-
vere. This observation is similar to research done 
in India [11], however, in this study no single pa-
tient complained of nausea, vomiting, or vaginal 
bleeding during or after the procedure which is in 
contrary to a similar procedure done in the USA in 

A 

C D 

B 

FIGURE 5:- Transvaginal sonogram showing endometrial polyp, making an acute 
angle with endometrium in a 33 year old woman with primary infertility: The lesion 
is an ill-defined and difficult to appreciate clearly on pre-saline infusion image (A) but 
well depicted on post-saline infusion images ( B-D), [P=polyp, Cx=cervix, 
E=endometrial cavity filled with saline, B=balloon, C=catheter].  
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which few patients had the above complaints [6], 
suggesting that SISHSG is a tolerable procedure 
with no significant adverse effect which is in 
agreement previous studies (12,13).  

Conclusion 
SISHSG is a cheap, easy to perform, tolerable, and 
safe procedure with high sensitivity and specificity 
in detecting uterine cavity abnormality. We there-
fore advocate its use as a first line investigation 
modality in the evaluation of female infertility. 
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Abstract  
Introduction: The use of urinary catheter benefit patients who are unable to urinate for various medical rea-
sons. Despite its use, a urinary catheter during its application may introduce bacteria to the urinary tract and 
result in Urinary tract infection (UTI). Even though the burden of catheter-associated UTI is expected to be high 
in resource-limited countries, there is limited data. The aim of this study was to determine the magnitude of cul-
ture- confirmed catheter-associated urinary tract infection (CAUTI), associated factors, and antimicrobial sus-
ceptibility profiles of bacteria. 
Methods: This prospective cross-sectional study was conducted at Hawassa University Comprehensive Special-
ized Hospital (HUCSH), Sidama region, from May-August 2022. One hundred forty-nine catheterized patients at 
HUCSH were included. Socio-demographic, clinical, and laboratory data were collected using structured ques-
tionnaire. Urine specimens were cultured on blood and MacConkey agar. Culture-confirmed catheter-associated 
urinary tract infection was established if >1 X 105 colonies of bacteria per milliliters of urine was detected. The 
disc diffusion method was used for antimicrobial susceptibility testing. For data analysis, SPSS version 26 was 
used. Factors associated with culture-confirmed CAUTI were assessed using binary logistic regression. 
Results: The magnitude of culture confirmed CAUTI was 30.2% (n=45; 95% CI=22.8−37.6). The most common 
bacterial isolates were Escherichia coli (n=12; 26.7%), followed by Klebsiella species (n=10; 22.2%), and 
Staphylococcus aureus (n=6; 13.3%). Duration of catheterization (AOR=9.6, 95% CI=3.8−24.2) and comorbidi-
ties (AOR=4.1, 95% CI=1.7−9.8) were significantly associated with culture-confirmed CAUTI. Most Gram- neg-
ative bacteria were resistant to commonly prescribed antimicrobial agents. 
Conclusions: The magnitude of culture-confirmed CAUTI at HUCSH was high. E. coli was the leading bacteria 
and most of them were resistant to various types of antimicrobial agents. Duration of catheterization and comor-
bidities were significantly associated with culture- confirmed CAUTI. 
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Introduction  
The urinary tract is the most common site for noso-
comial infections. Most of these infections typical-
ly occur after urinary tract catheterization (1). Pa-
tients who are unable to urinate for a variety of 
medical reasons benefit from using a urinary cathe-
ter. Urinary catheters, even when used properly, 
have the potential to cause catheter-associated    

urinary tract infections (CAUTI) by introduc-
ing germs into the urinary system during inser-
tion (2). 
 
In healthy individuals, CAUTI is frequently 
asymptomatic and usually goes away on its 
own when the catheter is removed. But if 

https://dx.doi.org/10.4314/emj.v62i1.6 
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the infection doesn't go away, it can cause 
problems including prostatitis, pyelonephritis, 
cystitis, epididymitis, and Gram-negative bacte-
remia. High-risk patients frequently experience 
these side effects (3-5). 

 
After a single catheterization, the prevalence of 
CAUTI is usually less than 10%; however, it can 
reach 100% for individuals with long lasting ure-
thral catheters (1-5). Catheterization for long time, 
drainage bag colonization, diabetes, mistakes made 
during catheter care, and catheter insertion outside 
of the operating room are risk factors for bacteruria 
in catheterized patients (6). Due to anatomical pre-
disposition, a high bacterial load in the urogenital 
mucosa, and pregnancy, the prevalence is higher in 
women than in males (7). 
 
The most frequent cause of UTIs in people on cath-
eters is Escherichia coli. Urinary tract pathogens 
such as Enterobacter, Klebsiella, Enterococcus, and 
Proteus are prevalent endogenous flora that have the 
ability to colonize urinary catheters. Healthcare 
personnel and infected medical equipment may be 
the source of the pathogen. Healthcare-associated 
colonic ulcerative therapy (CAUTI) can also be 
caused by non-intestinal or environmental organ-
isms, such as Pseudomonas aeruginosa, Staphylo-
coccus epidermidis, Staphylococcus aureus, and 
Acinetobacter (8). 
 
While several patient groups in Ethiopia have been 
studied for community-acquired UTIs, there are 
limited studies on the prevalence of UTIs and the 
bacterial profile of CAUTI (9– 11). There are fac-
tors which can predict occurrence of CAUTI such 
as age, duration of catheterization. According to 
study conducted in Southern part of Ethiopia Urine 
output measurement, long duration of catheteriza-
tion, underlying medical condition, hospitalization 
form more than or equal to 10 days were signifi-
cantly associated with CAUTI (11). The aim of this 
study was to determine the magnitude of culture-
confirmed CAUTI, etiology, the antimicrobial pro-
file of the bacteria, and related variables. 
 
Method  
Study design and area 
A prospective cross-sectional study was carried out 
From May to August 2022 at Hawassa University 
Comprehensive Specialized Hospital (HUCSH) 
among admitted patients who were using urinary 
catheters for a variety of causes. Sidama Regional 
State, located in the southern region of Ethiopia, is 
home to Hawassa City. Hawassa, which is the capi-
tal of the region, is situated 273 kilometers to south 
of Addis Ababa. HUCSH provides services to 
around 12 million individuals. Clinical services are 
provided to patients seeking medical attention at 
various outpatients and inpatient facilities (surgery, 

gynecology, obstetrics, internal medicine, pediat-
rics, ophthalmology, psychiatry, radiology, and 
pathology).The laboratory in the hospital analyzes 
arrays of tests, including parasitological, microbio-
logical, immunological, haematological, and bio-
chemical analysis 
 
Study population  
The study included all patients who were admitted 
to the Medical, Surgical, Gynecology, ICU, Emer-
gency, and Orthopedics wards at HUCSH and who 
had been using a urinary catheter for more than 48 
hours. Individuals who had a history of urinary tract 
infection (UTI) within the previous six months, 
those who had a catheter inserted outside of 
HUSCH, those who had cystitis and prostatic en-
largement, those who were using a suprapubic cath-
eter, nephrostomy tube, or condom catheter, and 
those who had taken antibiotics within the previous 
two weeks were all excluded from the study. 
 

Data collection 
After reviewing similar studies (9−11), a structured 
questionnaire was developed for the purpose of gath-
ering socio-demographic and clinical data. The ques-
tionnaire was created in English and translated into 
Amharic; in-person interviews were performed to 
gather data using the Amharic version. Socio-
demographic and clinical information about the pa-
tient was gathered, including age, residential loca-
tion, comorbidities, grounds for admission, admis-
sion ward, length of hospital stay, length of catheteri-
zation, and purpose of catheterization  
 
Urine collection and isolation of bacteria 

Ten milliliters urine specimens from catheterized 
individuals were aseptically collected after the cathe-
ter's outlet was cleaned with 70% alcohol. Urine was 
aspirated straight from the tubing through a punc-
tured collecting port using a syringe and sterilized 
needle. Urine was collected, and within an hour it 
was sent to the HUCSH microbiology laboratory in a 
sterile, labeled container. Urine samples were stored 
in a refrigerator at 4oC for less than 24 hours in situa-
tions when delays of more than an hour were una-
voidable. Two trained professional nurses from each 
ward collected the data and urine sample. Using a 
sterile calibrated wire loop, a loop full of urine sam-
ple (equivalent to 0.001 ml) was inoculated onto both 
blood agar and MacConkey agar concurrently. The 
samples were then incubated aerobically at 37 °C for 
a duration of 24 hours. After a 24-hour incubation 
period, bacterial growth was checked on the incubat-
ed plates. The colony-forming units (CFU) per milli-
liter of urine were calculated by counting the number 
of bacteria colonies. Clinically significant bacteruria, 
defined as more than or equal to 1 X 105 colonies per 
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milliliter of urine, were identified (12). According to 
conventional procedures, colony morphology, hemo-
lytic criteria, staining characteristics, pigment synthe-
sis, and biochemical assays were used to confirm the 
identity of the bacteri(12–13). 

 
Using the Kirby Bauer disc diffusion method and the 
Clinical and Laboratory Standard Institute (CLSI) 
recommendations, antimicrobial susceptibility testing 
was carried out (14). To prepare turbidity equal to 0.5 
McFarland standards, morphologically similar bacte-
rial colonies were suspended in 5 milliliters of normal 
saline. The suspension was injected onto Mueller 
Hinton agar (MHA) using a sterilized swab. The anti-
microbial discs were equally positioned using sterile 
forceps. The plates were incubated aerobically at 
35oC for 16–20 hours within 30 minutes of applying 
the discs, with the exception of Acinetobacter, which 
was incubated for 20–24 hours. Amikacin, ciproflox-
acin, piperacillin, trimethoprim-sulfamethoxazole, 
nitrofurantoin, penicillin, vancomycin, and cefazolin 
were among the antimicrobials contained in the mix-
ture. Following an overnight incubation period, each 
zone of inhibition's diameter was measured in milli-
meters. The zone diameter was considered to be inter-

mediate and resistant. 
 
Operational definition 
UTI signs and symptoms: Individuals were classified 
as having symptomatic CAUTI if they had at least 
two signs and symptoms of acute UTI, such as fever, 
suprapubic tenderness, costovertebral angle pain or 
tenderness, urgency, frequency, and dysuria, and if 
they had an indwelling urethral catheter that had been 
in place for longer than two days. 
 
Culture-confirmed CAUTI: Urinary tract infection 
that occur among patient who are on catheter. 
Symptomatic UTI is a type of UTI if there is signifi-
cant bacteriuria (≥105 CFU/ mL) with at least two 
signs and symptoms of acute UTI (from the follow-
ing: fever, suprapubic tenderness, costovertebral an-
gle pain or tenderness, urinary urgency, urinary fre-
quency and dysuria) with an indwelling urethral cath-
eter in place for more than two days. 
 
Quality assurance 
The questionnaire was pretested at Adare Hospital to 
check for its consistency. After pretest, the question-
naire was revised and modified particularly variables 
that were not clear. All laboratory procedures were 
conducted according to Standard Operational Proce-
dures (SOP) of HUCSH. Reference strain bacteria: S. 
aureus ATCC 25923, E. coli ATCC 25922, and Pseu-
domonas aeruginosa ATCC 27853 were used to 
check the performance of the culture media  
 
Statistical analysis 
Epidata was used to enter the data, and SPSS version 
26 was used for analysis. Sociodemographic and clin-
ical data were summarized using descriptive statistics 

including mean, standard deviation (SD), and fre-
quency. In order to evaluate independent variables 
related to the severity of CAUTI, logistic regression 
was employed. Multivariable logistic regression was 
used to examine variables that showed a p-value of 
less than 0.25 in the bivariable logistic regression 
study. A 95% confidence level was applied to deter-
mine statistical significance for a p<0.05. 

 
Ethical consideration 
Ethical clearance was obtained from the Institutional 
Review Board (IRB) Hawassa University College of 
Medicine and Health Sciences (Reference number: 
IRB/155/14). Prior to enrolment written informed 
consent were obtained from all participants. For par-
ticipant aged less than 18 years, assent and consent 
from children and parents respectively. 
 
Result 
Socio-demographic characteristics 
One hundred forty-nine (149) catheterized patients 
were enrolled in this study. The majority of the study 
participants were males 91(61.1%). thirty nine 
(26.2%) of the study participants were in the age 
group of 21−30 years, with a mean and standard de-
viation (SD) of 40.8(±16.2) years (Table 1). 
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Clinical characteristics 

The emergency ward accounted for the majority of 
study participants (n = 53, 35.6%), with the surgical 
ward accounting for another 28.9%. Every study par-
ticipant had a folly-type catheter, and 33.6% (33/6) of 
them had catheterizations for drainage before or after 
surgery. Of them, 16(10.7%) had previously been 
catheterized, and 41 (27.5%) had been thus for longer 
than seven days.  

Table 1. Socio-demographic characteristics of catheterized patients at HUCSH between May−August 2022 
(N=149).

Variable Category Frequency (%) 
      

Gender Male 91 (61.1) 
  Female 58 (38.9) 
Age (in Years) <20 14 (9.4) 
  21−30 39 (26.2) 
  31−40 33 (22.1) 
  41−50 22 (14.8) 
  51−60 21 (14.1) 
  61−70 15 (10.1) 
  >71 5 (3.4) 
Place of residence Urban 56 (37.5) 
  Rural 93 (62.4) 
Marital status Married 119 (79.9) 
  Single 30 (20.1) 
Occupation Employed 10 (6.7) 
  Farmer 60 (40.2) 
  Merchant 8 (5.4) 
  Non employed 71 (47.7) 
Educational status Unable to read and write 67 (45.0) 
  Completed primary 56 (37.6) 
  Completed secondary 16 (10.7) 
  Completed College and 

above 
10 (6.7) 

Monthly income in 
ETB 

<2000 125 (83.9) 

  2000−3500 17 (11.4) 
  3501−5000 5 (3.4) 
  >5000 (1.3) 
ETB: Ethiopian birr     

Twenty patients (13.5%) out of the thirty (20.1%) 
with comorbidities had heart or kidney problems. 
Clinically, 42 (28.2%) of the participants developed 
symptomatic UTIs related to catheter use (Table 2).  
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Table 2. Clinical characteristics of catheterized patients at HUCSH between May−August 2022 
(N=149). 

 Variable Category Frequency (%) 

      

Ward admitted Emergency 53 (35.6) 
  Surgical 43 (28.9) 

  ICU 22 (14.8) 

  Others* 31 (20.8) 

Reason for admission Surgery 75 (50.4) 
  Follow up 60 (40.3) 
  Others** 14 (9.4) 
Reason for catheterization Pre/post-operative drainage 50 (33.6) 
  Urine output measurement 45 (30.2) 
  Urine retention 33 (22.1) 
  Others*** 21 (14.1) 
Size of the catheter in Fr <18 142 (95.3) 
  >18 7 (4.7) 
Duration of <7 108 (72.5) 
catheterization in days ≥7 41 (27.5) 

Lubricant application Yes 148 (99.3) 

  No 1 (0.7) 
Previous catheterization Yes 16 (10.7) 
  No 133 (89.3) 
Previous antimicrobial use Yes 72 (48.3) 
  No 77 (51.7) 
Chronic disease Yes 30 (20.1) 
  No 119 (79.9) 
Type of chronic disease Kidney disease 8 (5.4) 
  Heart disease 12 (8.1) 
  DM 3 (2.0) 
  Other**** 6 (4.0) 
Symptomatic Yes 42 (28.2) 
  No 107 (71.8) 

 

DM: Diabetes mellitus, HIV: Human Immunodeficiency virus, Fr: French size, ICU: Intensive care unit 
*=Gynecology=11, Orthopedic=4, medical=16 ; **=acute febrile illness (AFI)=1,for treatment=6,medical 
reason=3,trauma=1,ischemic stroke=1,traumatic brain injury=2;*** keeping patient dry=19,urine inconti-
nence=2;****=breast cancer=2, hypertension=1, HIV=3. 

Magnitude of culture-confirmed CAUI and  
distribution of bacteria 
In this study, the magnitude of culture-confirmed 
CAUI was 30.2% (n=45, 95% CI=22.8−37.6). The 
majority of bacteria (n=33: 73.3%) were Gram-
negative. Of the patients with Gram-negative bacte-
ria, 17 (51.5%) had bacteruria with symptoms. Out 
of the 12 patients (26.1%) who were infected with 

Gram-positive bacteria, 7 individuals (58.3%) 
showed signs of bacteruria. The most frequent bacte-
rial isolates were E. coli 12 (26.7%), Klebsiella spe-
cies 10 (22.2%), and S. aureus 6 (13.3%) (Figure 2). 
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Figure 1. Distribution of bacteria isolated from the urine of catheterized patients at HUCSH between 
May−August 2022 (N=45). CONS: Coagulase negative staphylococcus 

Factors associated with culture-confirmed CAUI 

Variables with p<0.25 in bivariate logistic re-
gression such as admission ward, reason for 
catheterization, length of catheterization, and 

comorbidities were selected for multivariable 
binary logistic analysis. Culture-confirmed 
CAUI was strongly correlated with catheteriza-
tion duration (AOR=9.6, 95% CI=3.8−24.2) 
and comorbidities (AOR=4.1, 95% CI=1.7−9.8) 
(Table 3). 
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Table 3. Factors associated with culture-confirmed catheter associated urinary tract infection at HUCSH 
May−August 2022 (N=149). 

 

Variables   
Category 

Culture result n (%) 
  
COR (95%
CI) 

  
p-value 

  
AOR (95% 
CI) 

  
P-value Positive Negative 

Gender Female 18(31.0) 40(69.0) 1.1(0.5-2.2) 0.9     

Male 27(29.7) 64(70.3) 1   1   
Place of resi-
dence 

Urban 18(32.1) 38(67.9) 1.2(0.6-2.4) 0.7     

Rural 27(29.1) 66(70.9) 1   1   
Age in years <20 4(28.6) 10(71.4) 1   1   

21-30 14(35.9) 25(64.1) 0.6(0.1-5.1) 0.6     

31-40 7(21.2) 26(78.8) 0.8(0.1-5.6) 0.9     

41-50 8(36.4) 14(63.6) 0.4(0.1-2.9) 0.4     

51-60 6(28.6) 15(71.4) 0.9(0.1-6.3) 0.9     

61-70 4(26.7) 11(73.3) 0.6(0.1-4.5) 0.6     

>71 2(40.0) 3(60.0) 0.5(0.1-4.5) 0.6     
Edu-
cation
al lev-
el 
com-
pleted 

Unable to 
read and 
write 

22(32.8) 45(67.2) 0.7(0.2-2.4) 0.5 
    

Primary 16(28.6) 40(71.4) 0.9(0.2-3.7) 0.9     

Secondary 4(25.0) 12(75.0) 0.8(0.4-1.8) 0.6     

  
College and 
above 

3(30.0)   
7(70.0) 

  
1 

    
1 

  

Admission 
ward 

Emergency 12(22.6) 41(77.4) 0.5(0.2-1.4) 0.2 0.4(0.1-1.3) 0.1 
Surgical 15(34.9) 28(65.1) 0.9(0.4-2.6) 0.9     

ICU 7(31.8) 15(68.1) 0.8(0.3-2.7) 0.8     

other* 11(35.4) 20(64.5) 1   1   

Reason for 
Catheteriza-
tion 

Pre/post-
operative 
drainage 

14(28.0) 
36(72.0) 0.8(0.3-2.3) 0.7 

    

Urine out-
put 
measure-
ment 

14(31.1) 
31(68.9) 0.9(0.3-2.7) 0.2 1.3(0.3-5.2) 0.7 

Urine reten-
tion 

10(30.3) 23(69.7) 0.9(0.3-2.8) 0.9     

Other** 7(33.3) 14(66.7) 1   1   
Duration of <7 18(16.7) 90(83.3) 1   1   
catheterization >7 27(65.9) 14(34.1) 0.1(0.0-0.2) <0.0001 9.6(3.8-24.2) <0.001 
Catheterization 
history 

Yes 4(25.0) 12(75.0) 0.7(0.2-2.5) 0.6     
No 41(30.8) 92(69.2) 1       

Comorbidity Yes 26(52.0) 24(48.0) 4.6(2.2-9.6) <0.0001 4.1(1.7-9.8) 0.001 
No 19(19.2) 80(80.8) 1   1   

Types of 
comorbidity 

Heart dis-
eases 

4(30.8) 9(69.2) 1.0(0.3-3.5) 0.9     

Kidney 
disease 

2(25.0) 6(75.0) 0.8(0.1-3.9) 0.7     

Others*** 0(0.0) 8(100.0) 1   1   

Medical = (16); Gynecology = (18); orthopedic=(4); **=keeping patient dry=(26); urine incontinence=(2); 
***= breast cancer=(2); hypertension=(1); Diabetes mellitus=(3); HIV= (3). 
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Antimicrobial susceptibility profile of bacteria 
All strains of E. coli were susceptible to amikacin and nitrofurantoin, but over 80% of Klebsiella species were 
resistant to most antimicrobial drugs. Each and every Citrobacter species was vulnerable to amikacin and nitro-
furantoin. Half of the tested antimicrobials did not work on any Citrobacter. Penicillin did not affect any S. au-
reus (Tables 4 and 5). 

Tested bac-
teria 

Ampi-
cillin 

Gen-
tamicin 

Nitrofu-
rantoin 

Cefazoli
n 

Cefepi
me 

Ceftri-
axone 

Amika-
cin 

Piperacil-
lin 

Ciprofloxa-
cin 

Cotrimoxa-
zole 

  
E. coli 
(n=12) 

S - 10(83.3) 12(100) 1(8.3)   10(83.3) 12(100) 1(15.4) 10(83.3) 5(41.7) 

R 12
(100) 

2(16.7) - 11(91.7)   2(16.7) - 11(84.6) 2(16.7) 7(58.3) 

Klebsiella 
species 
(n=10) 

S 1(10) 2(20) 10(100) -   - 10(100) 1(9.1) 8(80.0) 6(60) 

R 9(90) 8(80) - 10(100)   10(100) - 9(90.9) 2(20.0) 4(40) 

Citrobac-
ter 
species
(n=4) 

S - 1(25) 4(100) -   - 4(100) 1(25) 3(75.0) 3(75) 

R 4(100) 3(75) - 4(100)   4(100) - 3(75) 1(25.0) 1(25) 

Pseudo-
monas 
species 
(n=3) 

S - 3(100) 3(100) - 3(100) 3(100) 3(100) 2(66.7) 3(100) 2(66.7) 

R 3(100) - - 3(100) - - - 1(33.3) - 1(33.3) 

Acineto-
bacter 
species 
(n=2) 

S - 2(100)   1(50) 1(50.0) 1(50) 1(50) 1(50) 2(100) 1(50) 

R 2(100) -   1(50) 1(50.0) 1(50) 1(50) 1(50) - 1(50) 

Entero-
bacter 
species 
(n=2) 

S - 2(100) 2(100) 1(50) 2(100) 1(50) 2(100) 1(50) 2(100) - 

R 2(100) - - 1(50) - 1(50) - 1(50) - 2(100) 

S: Susceptible, R: Resistant 

Table 4. Antimicrobial susceptibility pattern of Gram−negative bacterial isolates recovered from urine of 
cathetrized patintes at HUCSH, May−August 2022 (n=33). 

Table 5. Antimicrobial susceptibility pattern of Gram−positive bacteria recovered from catheterized 
patients at HUCSH, May−August 2022 (n=12). 

 Tested bacteria Penicil-
lin 

Gentamicin Nitrofurantoin Vancomycin 

  
CoNS(n=5) 

S - 3(60) 5(100) 4(80) 
R 5(100) 2(40) - 1(20) 

  
S. aureus (n=6) 

S - 5(83.3) 6(100)   
R 6(100) 1(16.7) -   

  
Enterococcus Species 
(n=1) 

S - 1(100) 1(100) 1(100) 
R 1(100) - - - 
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 Discussion  
he magnitude of culture-confirmed CAUTI found 
in the current study (30.2%) is comparable with 
study conducted in India (15, 16). However, it is 
higher than studies conducted in Addis Ababa, 
Ethiopia (21.0%) (17),  Chennai, India (21.6%) 
(18), Vadodara, India (20.2%) (19),  Saudi Arabia 
(21.0%) (20), Arbaminch, Ethiopia (16.8%) (11), 
China(15.8%) (21), Uganda (15.3%) (22), Sudan 
16.4% (23), and Chhattisgarh, India (10.6%) (24). 
Our finding is lower than studies conducted in 
India 42.9% (25), and Nigeria 60.9% (26). The 
variation could be due difference in socio-
demographic characteristics, infection prevention 
policies, duration of catheterization, and immunolog-
ical status of participants. The proportion of CAUTI 
in this study was high among male participant which 
is in line with the study from Saudi Arabia (20). 
 
The most prevalent bacteria was E. coli (26.6%) 
which is lower than report from Arbaminch, Ethiopia 
(40.5%) (11),  Jimma, Ethiopia (42.0%) (27), Yem-
en (46.3%) (28),  and most parts of India (31%-
38%) (15, 16, 18, 19, 24). Studies conducted 
in Yemen (18.5%) (28), Chhattisgarh, India(17%) 
(24), Maharashtra, India (16.4%) (16), and Chhattis-
garh, India (24), reported low proportion of Klebsiel-
la species unlike our study (22.2%) which is the se-
cond most prevalent bacteria. The proportion of 
Klebsiella species we found were lower than the 
study from Vadodara, India (24%) (19). 
 
The proportion of Pseudomonas species was 6.7% 
which is lower than report from Yemen (11.9%) 
(28), Vadodara, India (24%) (19), and Maharash-
tra, India (8.2%) (16). The proportion of S. aure-
us among the study participants was 13.3% which 
is higher than the study from Yemen (5.3%) (28). 
 
From the total 45 isolates, the proportion of Gram-
positive bacteria was 12 (26.7%), which is lower 
than report from Addis Ababa (36.7%) (29). S. aure-
us prevalence (50.0%) was higher than the study 
done in Nepal 5.9% (30). 

E. coli was the most frequently isolated bacterium 
throughout the majority of investigations, despite the 
fact that the prevalence of specific bacteria varies. 
Because these bacteria are common in the gut flora 
and can contaminate the urethra and ascend into 
the bladder following catheter insertion, they may 
cause an infection in the urinary tract. These findings 
were in contrast with studies from Italy (31), Thai-
land (32), and Sudan (23), where P. aeruginosa or 
Enterococcus species were the most frequent bacteri-
al isolates. In studies conducted in Saudi Arabia 
and Nigeria (18), the predominant bacteria was 
Klebsiella pneumoniae (20%) (20). The difference 
in the distribution of bacteria may be due to differ-
ences in environmental conditions  

duration of catheterization, and the organisms' 
uniqueness to each facility. It may also be ex-
plained by the differences in the population stud-
ied, such as mean age, pre-morbid state and the 
reasons for admission. 

Catheterized patients with comorbidities were four 
times more likely to develop culture- confirmed 
CAUTI. Our result is in line with the studies from 
Ethiopia (11), India (25), and Korea (23). This 
may be due to impairment of host defence’s, in-
cluding decreased polymorph nuclear leukocyte 
mobilization, chemo taxis, and phagocytic activ-
ity related to hyperglycemia, which increases the 
adherence of bacteria to the bladder epithelial cells 
(34). Patients who were on catheter for more than 
seven days were about ten times more likely to 
develop culture-confirmed CAUTI. Our finding is 
in line with the study done in Arbaminch (11), Ad-
dis Ababa (17), and India (19). 

Majority of E. coli, Klebsiella Species, pseudo-
monas Species, and Citrobacter identified in this 
study were resistant to commonly prescribed anti-
microbial agents such as ampicillin, cefazolin, 
ceftriaxone, and piperacillin. Our finding is in par-
tial agreement with study conducted in Arba-
minch general hospital (11) where all bacteria 
were resistant to ampicillin. In addition, study 
from Nigeria (1) reported high proportion of 
Gram-negative bacteria resistant to commonly used 
antimicrobial agents such as ampicillin (100%), 
cotrimoxazole (87.3%), and ciprofloxacin (56.4%). 

Irrational use and or self-medication of antimicro-
bials might contribute to the study area's resistance 
rates. Most Gram-negative bacteria tested were 
susceptible to nitrofurantoin and amikacin, which 
is in line with the study conducted in Arbaminch 
general hospital (11). The lower resistance to this 
drug could be due to their rare local availability and 
higher cost than others. In contrast to our study, 
high proportion of bacteria resistant to nitrofuranto-
in was reported from Uganda (22) and Nigeria (1). 
One of the limitation of our study was the small 
sample size used in the study use of convenient 
sampling technique. 

Conclusions:  
This study revealed high magnitude of catheter 
associated urinary tract infection among patients 
attending Hawassa University Comprehensive 
Specialized Hospital.E. coli was the leading cause 
of urinary tract infection, followed by Klebsiella 
species and S. aureus. Duration of catheter and 
comorbidities were significantly associated with 
culture- confirmed catheter associated urinary 
tract infection. Majority of Gram-negative bacte-
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 ria were resistant to commonly prescribed antimicro-
bial agents while most were susceptible to nitrofu-
rantoin and amikacin. 
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Abstract  
Background: Brucellosis is a major health and economic problem in many parts of the world, including the Mid-
dle East. Blood disorders such as anemia, leukopenia, and thrombocytopenia can be seen in brucellosis. However, 
laboratory findings of this disease are different. Therefore, this study aimed to investigate the changes in complete 
blood count (CBC), C-reactive protein (CRP), and erythrocyte sedimentation rate (ESR) in people with brucellosis 
in Gonabad community health centers. 
Methods: During the 4 years from May 2016 to May 2019, a prospective study was performed on 221 patients with 
brucellosis. According to the national guidelines for brucellosis, titers greater than 1/80 for Wright and more than 
1/40 for 2-ME were considered positive cases of brucellosis. Using the checklist, information related to CBC, 
CRP, and ESR test parameters was collected.  
Results: The results showed that out of 221 patients studied, 58.4% were male and 41.6% were female. The mean 
age was 44.9±19.8 years for men and 49.3±17.3 years for females. High ESR was seen in 43.4% and positive CRP 
in 59.7% of patients. Leukopenia in 8.6%, leukocytosis in 9%, neutropenia in 6.8%, neutrophilia in 9.5%, lympho-
penia in 3.6%, lymphocytosis in 10%, anemia in 17.2% and thrombocytopenia in 9.5% of patients were seen. 
Conclusion: Brucellosis in endemic areas should be considered in the differential diagnosis of patients presenting 
with thrombocytopenia. Also in high Wright titers, CRP is a more valuable indicator than ESR. 
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Introduction 
Brucellosis is an irresistible illness caused by a gram-
negative coccobacillus of the sort Brucella, 
with different clinical signs. More than half a mil-
lion individuals are analyzed with brucellosis each year 
(1). This disease is observed all over the world, espe-
cially in the countries around the Mediterranean 
(Southern Europe, North, and East Africa), Middle 
East, India, and Central Asia(2). 
 
Brucella melitensis and Brucella abortus are the most 
common disease-causing species, and most cases of 
disease in humans are caused by Brucella melitensis 
(3). Early and exact determination of this infection, in 

this manner, plays a vital part in controlling 
and eradicating brucellosis for making strides in 
well-bingeing. Different research facility tests, such 
as bacteriological, serological,  and molecular 
methods, have been created to analyze brucellosis 
(4). Although brucellosis has been controlled in 
many developed countries, it remains an important 
health problem in developing countries(5). 
 
Brucellosis is a multi-system disease and it has 
been reported to affect the digestive, cardiovascu-
lar, hematopoietic, nervous, skeletal, pulmonary, 
skin, and eye systems. This disease has many clini-
cal variations and the symptoms can be differentiat-

https://dx.doi.org/10.4314/emj.v62i1.7 
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ed from many infectious and non-infectious diseases
(6). 
 
Blood disorders such as leukopenia, anemia, throm-
bocytopenia, cytopenia,nd pancytopenia are seen in 
brucellosis, which can be mistakenly diagnosed as a 
hematological malignancy. The clinical and laborato-
ry findings of brucellosis are non-specific and this 
should be considered in the differential diagnosis of 
patients with blood disorders(7).  
 
On the other hand, the laboratory findings of this dis-
ease are different in various studies and populations. 
Therefore, this study is conducted to investigate the 
changes in complete blood count (CBC), C-reactive 
protein (CRP), and erythrocyte sedimentation rate 
(ESR) in people with brucellosis who refer to health 
and community health centers in Gonabad city. 
 
Materials and method 
Blood sampling and processing 
During 4 years from May 2016 to May 2019, a retro-
spective study of 221 patients with brucellosis was 
investigated. The sampling method was a census and 
checklist of information related to age, gender, test 
date, blood parameters such as CBC test parameters 
(WBC and their differential count, RBC count, hemo-
globin measurement, hematocrit, and platelet count), 
CRP, ESR and Brucellosis diagnostic serological 
tests including Wright test and 2-mercaptoethanol (2-
ME) were performed for each patient. 
 
Sample size 
Using the following formula and with the help of 
Nasaji et al.'s study (8), also considering the confi-
dence level of 95%, the sample size in this study was 
calculated to be 174 people, and taking into account 
15% possible dropout, the final sample size was de-
termined to be 200 people. 
 
 

 

After collecting and entering data into SPSS software 
version 16, central (mean) and dispersion (standard 
deviation) indicators were used to describe quantita-
tive variables and frequency and frequency percentage 
were used to describe qualitative variables. In the ana-
lytical analysis, the chi-square test, Kruskal-Wallis’s 
test, and Fisher test were used to investigate the rela-
tionship between qualitative variables. A logistic re-
gression test was also used to examine some variables. 
P<0.05 was considered as significance level. 
 
 
Results 
In this study, out of 221 patients with brucellosis, 129 
(58.4%) were male and 92 (41.6%) were female, and 
the average age of the patients was 46.7–18.9 years. 
There was high ESR in 43.4% and normal ESR in 
56.6% of the studied subjects. There was negative 
CRP in 40.3% and positive CRP in 59.7% of patients 
with brucellosis. The frequency results of the Wright 
and 2ME tests of the studied patients are listed in Ta-
ble 1. 
 
 
Table 1: Frequency of the Wright and 2ME test. 

 
The CBC examination of the subjects showed leuko-
penia in 8.6%, leukocytosis in 9%, neutropenia in 
6.8%, neutrophilia in 9.5%, lymphopenia in 3.6%, 
lymphocytosis in 10%, anemia in 2.2%, polycythemia 
in 0.5%, thrombocytopenia in 9.5%, and thrombocyto-

where: n = the required sample size; P = estimated 
prevalence = 0.5; z = level of confidence as 1.96 
and d = desired precision level = 0.05. 
 
Diagnosis method 
The results of serological diagnostic tests for Bru-
cellosis including Wright and 2-ME were extracted 
and according to the national guidelines for Bru-
cellosis, titers greater than 1/80 for Wright and 
greater than 1/40 for 2-ME were considered posi-
tive cases of Brucellosis. By using the checklist, 
relevant information was collected, and based on 
normal ranges, low, normal and high values were 
determined for each variable and analyzed. 
Statistical analysis 

Test Titter Frequency (%) 

  
  
Wright 
  

1.80 63(28.5) 

1.160 44(19.9) 

1.320 40(18.1) 

1.640 37(16.7) 

1.1280 26(11.8) 

1.2560 
and higher 

11(5.1) 

  
2ME 

1.40 82(37.1) 

1.80 45(20.4) 

1.160 40(18.1) 

1.320 29(13.1) 

1.640 20(9) 

1.1280 3(1.4) 

1.2560 
and higher 

2(1) 
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sis in 0.9% of the studied subjects. 
 
In this study, no one had pancytopenia, while 11 pa-
tients (5%) had cytopenia, of which 8 patients had 
leukopenia with thrombocytopenia, 2 patients had 
leukopenia with anemia, and only one patient had 
thrombocytopenia with anemia. 
 
In this study, there was no significant relationship 
between Wright titer and age (P = 0.431) (Table 2), 
incidence of leukopenia (P = 0.474), neutropenia (P = 
0.475), lymphopenia (P = 0.352), anemia (P = 0.705), 
or thrombocytopenia (p 0.001) (Table 3). There was a 
significant correlation between the Wright titer and 
gender (P = 0.004), so the highest frequency was re-
lated to the group of females with a Wright titer rate 
of 1/80 (Table 4). 
 
 
 

Table 2: Correlation between the Wright test and 
age. 

 

Wright 
titer 

age )mean ± 
standard deviation( 

p-value 

1.80 16.7 ± 48.2   
  

 
  
0.431 

1.160 20.2± 50.2 

1.320 20.1 ± 46.3 

1.640 20.1 ± 43.8 

1.1280 15.9 ± 44.6 

1.2560 and 
higher 

22.9 ± 40.8 

Total 18.9± 46.7 

 

Table 3: Frequency distribution of leukopenia, neutropenia, lymphopenia, anemia and thrombocytopenia and 
investigating the relationship between them and Wright titer 

  

  

Variable 

Wright titer frequency 

(%) 

  

  

p-value   1.80 1.160 1.320 1.640 1.1280 1.2560 

And 

higher 
  

  

Leukopenia 

Yes 7 

)3.2( 

5 

)2.3( 

2 

)0.9( 

1 

)0.5( 

2 

)0.9( 

2 

)0.9( 

  

  

0.474 No 56 )

25.3( 

39 

)17.6( 

38 

)(17.2 

36 

)16.3( 

24 

)10.9( 

9 

)4.1( 
  

  

Neutropenia 

Yes 3 

)1.4( 

3 

)1.4( 

5 

) (2.3 

3 

(1.4) 

0 

)0( 

1 

)0.5( 

  

  

0.475 No 60 

(27.1) 

41 

)18.6( 

35 

)15.8( 

34 

(15.4) 

26 

)11.8( 

10 

)4.5( 
  

  

Lymphopenia 

Yes 2 

)0.9( 

4 

)1.8( 

1 

(0.5) 

1 

(0.5) 

0 

)0( 

0 

)0( 

  

  

0.352 No 61 

)27.6( 

40 

)18.1( 

39 

)17.6( 

36 

)16.3( 

26 

)11.8( 

11 

)5( 
  

  

Anemia 

Yes 7 

)3.2( 

8 

)3.6( 

9 

(4.1) 

8 

)3.6( 

4 

)1.8( 

2 

)0.9( 

  

  

0.705 No 56 

)25.3( 

36 

)16.3( 

31 

)14( 

29 

(13.1) 

2 

)10( 

9 

)4.1( 
  

  

Thrombocytopenia 

Yes 3 

)1.4( 

3 

)1.4( 

2 

)0.9( 

3 

)1.4( 

9 

)4.1( 

1 

)0.5( 

  

  

0.001<P No 60 

(27.1) 

41 

)18.6( 

38 

)17.2( 

34 

(15.4) 

17 

(7.7) 

10 

)4.5( 
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The results of this study showed that there is a signif-
icant relationship between high ESR titers (P < 
0.001) (Table 5) and positive CRP (P < 0.001) (Table 
6), that the highest frequency is related to the normal 
ESR group with a Wright titer rate of 1/80, and the 
highest frequency is related to negative CRP with a 
Wright titer rate of 1/80, and patients with a Wright 
titer rate of 1/1280 had the highest frequency of 
thrombocytopenia. 
 
 
 
 
 
 
 
 
 
 
 

Table 4: Correlation between the Wright test and 
gender  

  
Wright 

titer 

Gender   

p-value female 

)%( 

male 

 )%( 

1.80 35(15.8) 28(12.7)   

  

0.004 

  

1.160 22(10) 22(10) 

1.320 12(5.4) 28(12.7) 

1.640 16(7.2) 21(9.5) 

1.1280 6(2.7) 20(9) 

1.2560and 

higher 

1(0.5) 10(4.5) 

Total 92(41.6) 129(58.4) 221(100) 

  
Wright titer 

  
Coeffici
ent 

  
SE 

  
OR 
  

Confidence interwall 
 For OR 

  
p-value 

1.80 Reference level   
1.160 0.79 0.43 2.20 5.15–0.94 0.068 

1.320 1.76 0.44 5.83 13.69–2.43 0.001<p 
1.640 1.52 0.44 4.59 11.08–1.90 0.001 

1.1280 1.25 0.49 3.50 9.24–1.32 0.011 

1.2560 
And higher 

1.43 0.67 4.20 15.83–1.11 0.034 

Table 5: Correlation between high ESR with Wright titer 

Table 6: Correlation between positive CRP with Wright titer 

   
Wright titer 

  

Coeffici

ent 

  

SE 

  

OR 

  

Confidence interwall 

For OR 

  

p-value 

1.80 Reference level   
1.160 1.25 0.41 3.50 7.84–1.56 0.002 
1.320 1.54 0.43 4.16 10.97–1.98 0.001<p 

1.640 1.42 0.44 4.66 9.89–1.75 0.001 

1.1280 2.12 0.56 8.40 25.41–2.77 P<0.001 

1.2560 

And higher 

2.19 0.82 9 45.44–1.78 0.008 
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The chance of a positive CRP index in people with a 
titer of 1/160 is about 3.5 times that of patients with a 
titer level of 1/80, and this chance ratio for people 
with a titer level of 1/2560 reaches 9 and its maxi-
mum value. The chance of having a high ESR in peo-
ple with a titer of 1/160 is about 2.20 times that of 
patients with a titer level of 1/80, and this chance 
ratio reaches its maximum (5.83) in patients with a 
titer level of 1/320. And further, with the increase in 
Wright titer level, the chance ratio of people decreas-
es, so that at the titer level of 1/2560, the chance of 
having a high ESR in a person is 4.20 times that of a 
person at the titer level of 1/80. 
 
Discussion  
The present study was conducted to determine the 
changes of CBC, CRP and ESR in patients with bru-
cellosis who were referred to health and community 
health centers in Gonabad city, and in this regard, the 
changes of these blood parameters were investigated 
in 221 patients with brucellosis. In this study, the 
number of positive cases was higher in men, and the 
higher prevalence of brucellosis in men can be at-
tributed to work-related infections and stronger hu-
moral and cellular immune systems in female. 
 
The results of the present study showed that high 
ESR is present in 43.4% of affected patients. This 
amount has been stated in the studies conducted in 
Iran (29.5%)(9), India (80%) (10), Iran (38%) (11), 
Iran (44.5%) (12), Iran (45.3%) (13). 
 
Regarding CRP variable, in our study 59.7% of peo-
ple with brucellosis had positive CRP. This amount in 
different studies conducted in Iran were (34%) (9), 
(63%) (11), (45%) (12), (69.2%) (13). 
In our study, comparing the frequency of high ESR 
and positive CRP in patients with brucellosis showed 
that positive CRP cases (59.7%) are more than high 
ESR cases (43.4%). ESR and CRP are two tests to 
check the presence of inflammation and hidden infec-
tions in the body, but CRP has higher sensitivity and 
specificity than ESR, which has been shown in our 
study. 
 
The results of ESR test in brucellosis have many 
challenges because the increase of IgM pentamer, or 
the excessive increase of IgG titer increases the plas-
ma viscosity and causes no increase in ESR. In bru-
cellosis, depending on the stage of the disease, we 
may have high or normal ESR, which is affected by 
plasma viscosity. In such cases, CRP is better be-
cause it is not affected by plasma viscosity. There-
fore, CRP results are more valuable than ESR. Ac-
cording to our investigation, CRP positive level in-
creased with Wright titer increasing, but high ESR 
cases did not increase with Wright titer increasing. 
 
Our study showed that leukopenia exists in 8.6% of 
patients with brucellosis. While in the studies con-

ducted in Iran (31.8%) (9), Iran (8.5%) (14), India 
(14.7%) (10), Iran (33%) (11), Iran (9%) (12), Tur-
key (85.5 %) (15), Iran (23.1%) (13), Israel (28%) 
(16) were seen.  
 
In this study, leukocytosis was seen in 9% of patients 
with brucellosis, and neutropenia was found in 6.8% 
and neutrophilia in 9.5% of patients under study. 
Also, our study showed that there is lymphopenia in 
3.6% and lymphocytosis in 10% of the patients under 
study. 
 
In the present study, anemia is seen in 17.2% of pa-
tients with brucellosis. This amount in different stud-
ies in Iran (56.8%) (9), Iran (42.6%) (14), India 
(57.3%) (10), Iran (53%) (11), Iran (19%) (12), Tur-
key (4.3) (15), Iran (52.1%) (13), India (21.4%)(17) 
and Israel (13%) (16). 
 
According to our results, thrombocytopenia was pre-
sent in 9.5% of patients with brucellosis. This amount 
in different studies in Iran (9.1%) (9), Iran (12.5%) 
(14), India (33.82%) (10), Iran (12%) (11), Iran 
(7.4%) (12), Turkey (15.0%) (15), Iran (15.4%) (13), 
India (18.2%) (17) and Israel (14%) (16). 
 
In our study, none of the patients with brucellosis had 
pancytopenia, which is similar to the study of Fanni 
et al.'s (11) as well as the study of Balın et al.'s (3). 
While in Behnaz et al.'s study (14), pancytopenia was 
found in 1.5%, in Hoseini et al.'s study in 1.6% (12), 
in Kaya et al.'s study in 5.7% (17). And in the study 
of Justman et al., it was present in 2% of affected 
patients (16). 
 
In our study, bicytopenia is present in 5% of people 
with brucellosis, which is 4.8% in Hoseini et al.'s 
study (12) and 4.3% in Balın et al.'s study (3). 
 
In our study, there was a correlation between the titer 
and sex, so that most female had a titer of 1.80, but in 
the study of Hoseini et al. (12), there was no correla-
tion. In explaining this case, it can be said that female 
have a stronger humoral and cellular immune system 
than men, and as our study shows, female have lower 
titers of Wright in case of brucellosis. 
 
In the present study, there was no relationship be-
tween Wright titer and age, while in the study of Ho-
seini et al. (12), there was a significant relationship 
between Wright titer and age over 45 years. 
 
In our study, a statistically significant correlation was 
observed between Wright titer and ESR, so most peo-
ple who had normal ESR had a 1/80 Wright titer, but 
in the study of Hoseini et al. (12), no correlation be-
tween two- titer was observed. At low Wright titer 
levels, the antibody titer is low, the zeta potential of 
the RBC level is less neutralized and ESR has not 
increased due to its low sensitivity. As the Wright 
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titer increases, the ESR also increases, but in cases 
where the titer is too high, the ESR does not increase 
due to the increase in plasma viscosity(18, 19). 
 
In the current study, a statistically significant correla-
tion was observed between wright titer and CRP, so 
most people who had negative CRP had a 1/80 
Wright titer, and also in the study of Hoseini et al. 
(12), the correlation between Wright titer and positive 
CRP was significant. 
 
The results of this study regarding the relationship 
between the chance of positive cases of ESR and 
CRP tests with the antibody titer showed that the 
graph of ESR changes with the Wright titer is a bell-
shaped graph, which is the highest value in the titer of 
1/320 and in values higher than this titer, the rate of 
ESR positivity decreases, but in the case of CRP, 
with the increase in the Wright titer, the chance of 
positive cases of this test increases, and this finding 
shows the effect of the increase in plasma viscosity 
on the results of the ESR test. In higher titers, due to 
the increase in the number of antibodies in the plas-
ma, the viscosity increases, and on the other hand, the 
RBC sedimentation rate decreases, but in the lower 
titers, due to the absence of plasma hyper-viscosity 
and the neutralization of the zeta potential. The sur-
face of the RBC forms roulo is more and then the rate 
of sedimentation of the red blood cells increases (20). 
 
In addition to the diagnostic value of Brucellosis, the 
two tests ESR and CRP have the value of predicting 
specific complications and organ involvement. Ac-
cording to various studies (21, 22), two tests, ESR 
and CRP, especially ESR can be used as an inflam-
matory biomarker in the prognosis of complications 
and organ involvement. Therefore, the results of this 
test are important for doctors in brucellosis and not 
only cover the issue of diagnosis, but also can be use-
ful for doctors in terms of prognosis. Furthermore, 
the accuracy of the results of this test should be in-
vestigated and paid attention to according to the ef-
fectiveness of this test in higher titers. However, it is 
suggested that the investigation of plasma viscosity 
should also be taken into consideration in the diagno-
sis and prognosis program of brucellosis disease. 
 
In this study, a statistically significant relationship 
was observed between the Wright titer and the inci-
dence of thrombocytopenia, so that the lower the ti-
ter, the lower the incidence of thrombocytopenia, and 

conversely, the higher the Wright titer, the higher the 
incidence of thrombocytopenia; While in the study of 
Hoseini et al. (12), there was no connection between 
the two-titer observed. 
 
In our study, there was no statistically significant 
relationship between leukopenia, neutropenia, lym-
phopenia, and anemia with Wright titer, but it was 
significant for the correlation between Wright titer 
and thrombocytopenia. Thrombocytopenia, like ane-
mia, is a sign of the existence of another disease, 
which has many differential diagnoses in its diagnos-
tic approach; Therefore, according to the prevalence 
of brucellosis in the region, it is possible to consider 
brucellosis as one of the priorities of differential di-
agnoses for the diagnostic approach to thrombocyto-
penia in the case of patients presenting with thrombo-
cytopenia, rather than spending time and money on 
diagnostic procedures. It should be avoided due to 
the prevalence of thrombocytopenia in these patients. 
 
Conclusion 
The results of this study showed that according to the 
prevalence of brucellosis in the study area, changes 
in CBC test, especially thrombocytopenia, can make 
brucellosis more colorful in the differential diagnosis 
of thrombocytopenia. Also, the results of two ESR 
and CRP tests showed that the CRP test has more 
diagnostic value than ESR due to its higher sensitivi-
ty and specificity, and in high Wright titers, the re-
sults of the ESR test should be interpreted with cau-
tion and the results of the CRP test as well as plasma 
viscosity should be taken into account. 
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Introduction  
 The End TB strategy aims to eliminate tuberculosis (TB) by 2035. Silicosis, a serious disease on its own, is also a 
significant risk factor for TB. It was responsible for 280,000 YLLs (years of life lost) and 376,000YLDs (years 
lived with disability) in 2019. Here we report a patient with silicosis related to artisan gold mining who developed 
non-tuberculous mycobacterial infection and discuss on the preventive and diagnostic challenges in a resource-
constrained setting. 
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Case 
On August 2021, a 34-year-old man from North West 
Tigray, Ethiopia was referred to our hospital (Ayder 
Comprehensive Specialized Hospital) for cough pro-
ductive of blood-tinged muco-purulent sputum, short-
ness of breath, fever, and a  weight loss of 10kg over  
two years.  He had previously taken two  full 
courses of anti-tuberculous medications 
(2RHZE/4RH) with little improvement. The result of 
t h e  acid-fast stain was not reported by the referring 
clinic.  
 
He worked in an artisanal gold mining in his village 
for 5years and he never used any dust protection 
mechanisms. He reported that a group of young men 
would dig 2-3meters deep into the rock and then cre-
ate horizontal tunnels up to20 meters long by ham-
mering the rock. The patient does not know the risk 
that freshly formed silica poses.  
 
On physical examination: He was wasted with weight 
of 41kg, RR=28, SaO2 of 90% and coarse crepitations 
over the posterior upper chest bilaterally. His chest X
-ray and chest CT-scans showed extensive bilateral, 
predominantly upper lung opacities; cavitations and 
dilated (bronchiectatic) airways (see Figure1 below). 
Unfortunately, his initial chest x-ray was lost. 

Figure1.Chest CT-scan showing bilateral thick-
walled cavitations in the middle-upper lungs 

Sputum AFB was positive twice  (reported as 
+4) but the  sputum GeneXpert was negative 
three times. Sputum culture for non-tuberculous 
mycobacteria (NTM) was not possible due to the 
war in the region during the time. With the diag-
nosis of Silico-tuberculosis (Accelerated silicosis 
complicated by cavitary pulmonary Nontubercu-
lous mycobacteria), the patient was put on daily 
RHZE+ daily 250mg Azithromycin as an outpa-
tient. Injectable anti-TB medications 
(streptomycin and amikacin) were unavailable 
and couldn’t be added.  

        https://dx.doi.org/10.4314/emj.v62i1.8 
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On the second month of treatment, his constitutional 
symptoms as well as the sputum improved. However, 
his shortness of breath and weight loss remained the 
same. On his f i fth month of treatment, he showed 
clinical signs of worsening with additional 2kg 
weight loss. His chest X-ray showed a new minimal 
effusion on the right side (Figure2). 

 

(6).This occupation requires the workers to dig deep 
into the rocks using simple tools under limited venti-
lation. 
 
Building rock-hewn churches is a long tradition in 
Ethiopia. The country owns many rock-hewn church-
es (more than 100 in Tigray alone), some of them as 
old as17, 000 years (7). This practice continues to this 
date and is a very important risk factor to address 
(Figure3). 

Figure3.Rock—hewnchurchinthemakingin Adigrat 
city,Tigray  
 
Tuberculosis very commonly complicates silicosis or 
silica exposure with an odds ratio reaching about 30
(8).In a patient with silicosis, the presence of consti-
tutional symptoms, hemoptysis and cavitary lesions 
on radiography should lead to consideration of over-
lapping tuberculosis (4).The limited availability of 
culture and sensitivity for mycobacteria in develop-
ing nations makes differentiating NTM from MTB 
difficult. However, currently many developing coun-
tries own molecular techniques such as GeneXpert 
test. A positive sputum AFB together with a negative 
GeneXpert test for TB suggests an NTM infection 
(9). 
 
Finally, silicosis is a relentlessly progressive disease 
with no effective therapy but it can be completely 
prevented using various techniques. These include 
elimination (abandoning high- risk occupations), 
substitution, isolation or containment of high- risk 
processes, ventilation (natural and artificial means), 
applying respiratory protective equipment, and train-
ing of workers (10). These techniques are effective, 
but adapting them to the special conditions of non-
formal occupations of developing nations is another 
challenge due to cost implications. 
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Figure 2: Chest X-ray on the fifth month of treat-
ment. Bilateral patchy opacities and right upper 
lung cavitation with right costophrenic angle oblite-
ration. 

Smear microscopy for AFB at that time was reported 
as scanty (0-9bacilliperHPF) and GeneXpert was still 
negative. Due to the clinical worsening; the patient 
was referred to a hospital with MDR-TB service for 
addition of Amikacin and inpatient management. 
 
Discussion 
Despite the widespread presence of dust-associated 
occupations, this is the first case of silicosis reported 
from Ethiopia (3).Silicosis is caused by inhalation of 
respirable size crystalline silica. It mainly manifests 
with chronic cough, shortness of breath, fatigue and 
weight loss. It is diagnosed by a combination of 
symptoms, exposure history and radiologic findings 
after excluding other similar lung diseases. The dis-
ease is classified into chronic, accelerated and acute 
(silicoproteinosis) based on the duration of exposure 
to silica as well as its clinical presentations (4). 
 
Many occupations in developing nations are associat-
ed with silica exposure and poor awareness of work-
ers together with limited regulatory mechanisms can 
lead to silicosis and its complications. Construction 
related occupations including quarrying of stones, 
stonecutting, crushing, ground works, demolition of 
buildings, drilling, and cement production are all 
sources of silica dust. Construction is especially com-
mon in rapidly developing nations like Ethiopia and 
deserves particular attention in the prevention of the 
disease (5). 
 
Small scale gold mining is another important risk 
factor in Ethiopia. In 2015, there were about 271 arti-
san gold mining areas in Tigray alone, employing 
only that take on thousands of young men and women 
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Abstract:  
Quadriparesis may result from numerous neurologic diseases. Any of the causes could occur in the postpartum 
period. However, some conditions have increased prevalence during peripartal period, such as cerebral venous 
thrombosis, eclampsia itself, or its treatment with magnesium sulfate causing neuromuscular dysfunction in case of 
toxicity. Herein, we report a case of magnesium toxicity in a 34-year-old mother in the early postpartum period. 
This case signifies the importance of magnesium toxicity in patients with decreased renal clearance. 
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Introduction 
Since the early 1900s magnesium sulfate has been 
used for the prevention and treatment of eclamptic 
seizures [1]. Treatment with magnesium sulfate rare-
ly results in hypermagnesemia, which is diagnosed 
when the serum magnesium level exceeds 2.3mg/dl. 
Hypermagnesemia is seen in about 15 % of hospital-
ized patients and renal failure can increase its risk [2, 
3].  
 
The normal serum magnesium level is maintained by 
the renal system. As kidney function declines serum 
level of magnesium increases. There is no magnesi-
um regulatory mechanism other than urinary excre-
tion. Thus, acute kidney injury (AKI) is an important 
risk factor for magnesium toxicity [4, 5]. Here, we 
report a case of quadriparesis after magnesium sulfate 
administration for atypical preeclampsia in patient 
with acute kidney injury during early postpartum 
period.  
 
Case presentation 
A 34-year-old para-four mother was referred to our 
hospital for acute-onset generalized body weakness 
of three hours duration. At the referring hospital, she 
had severe globalized headache, blurred vision, two 

episodes of vomiting, and elevated blood pressure. 
At the referring institution, she received a magnesi-
um sulphate loading dose of 10 gm intramuscularly 
and a first maintenance dose of 4 gm for elevated 
blood pressure. 
 
Three hours after her last dose of magnesium, the 
patient developed generalized body weakness that 
affected both her upper and lower extremities, 
making her unable to move them. Her antenatal 
course had been uneventful until the third tri-
mester, when she developed a uterine rupture, re-
sulting in a total abdominal hysterectomy. She re-
ceived a blood transfusion during the surgery. With 
a stable immediate post-operative period, she was 
discharged after 48 hours of observation.  
 
Upon examination, the patient was conscious with 
a blood pressure reading of 140/90, a pulse rate of 
102, and normal respiration and temperature. Her 
neurologic examination revealed quadriparesis, 
with reduced muscle strength (power 4/5) in both 
her upper and lower extremities. Additionally, she 
exhibited hypotonia, reduced reflexes, an equivocal 
bilateral plantar reflex, and no signs of meningeal 
inflammation  

                   https://dx.doi.org/10.4314/emj.v62i1.9  
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Initial investigations showed elevated levels of urea 
and creatinine (urea 165 mg/dl, creatinine 10.6 mg/
dl), indicating acute kidney injury. Her electrolyte 
levels were abnormal (sodium 129 mEq/l, potassium 
5.03 mEq/l, and magnesium 8.5 mg/dl). However, 
complete blood cell counts and liver function tests 
were normal. Brain magnetic resonance imaging with 
magnetic resonance venography yielded normal re-
sults. Her electrocardiogram was also unremarkable. 
The diagnosis of quadriparesis secondary to hy-
permagnesemia due to magnesium toxicity, along 
with AKI possibly caused by ischemic acute tubular 
injury, was made. 

Immediate treatment involved the administration of 
calcium gluconate and the initiation of hemodialysis 
to normalize serum magnesium levels. The patient 
showed complete neurologic recovery at the time of 
discharge. 

 
Discussion 
Preventing and controlling of preeclamptic/eclamptic 
seizures are the most common obstetric indications of 
magnesium sulfate administration [1].  
 
Toxicities from hypermagnesemia correlate with the 
serum concentration. Non-specific symptoms occur 
during the early phase. Thus include nausea, dizzi-
ness, weakness, and confusion. As the serum level 
increases, areflexia occurs at 8.5 to 12.0 mg/dl; respir-
atory paralysis occurs at 12 to 16 mg/dl; cardiac con-
duction is altered at > 18 mg/dl; and cardiac arrest 
occurs at > 30 mg/dl [2, 4, 5]. 
 
The predominant neurologic manifestations are mus-
cular weakness and paralysis. If untreated, respiratory 
failure results from respiratory muscle involvement. 
The muscle weakness is typically flaccid type, and it 
is caused by blockage of neuromuscular transmission, 
which resolves only when the magnesium level re-
turns to normal [5, 6]. 
 
Treating physicians should maintain a high index of 
suspicion to consider magnesium toxicity in at-risk 
patients. The initial evaluation includes the determi-

nation of serum magnesium and other electrolyte 
levels, serum creatinine and blood urea nitrogen 
determinations, and arterial blood gas analysis [7].  
 
Treatment of magnesium toxicity includes admin-
istration of calcium gluconate or chloride, admin-
istration of normal saline at a rate of 150 to 200 ml/
h if renal function is normal, and hemodialysis in 
severe toxicities and renal failure [5, 8]. 
 
Although it is not a contraindication for the admin-
istration of magnesium sulfate, in patients with 
acute renal insufficiency, the magnesium sulfate 
dosing should be reduced according to the Ameri-
can College of Obstetricians and Gynecologists’ 
recommendations [9].  
 
Although our patient’s serum creatinine level in-
creased serially after magnesium administration, 
there is no evidence in the literature showing mag-
nesium sulfate causing renal injury. Thus, worsen-
ing of the renal condition could be due to the under-
lying preeclampsia or hemodynamic instability 
from bleeding [10]. 

Serial measurements of renal function tests and electrolytes are shown in Table 1 below. 
 

Variable On Admis-
sion 

After 1st 
dialysis 
session 

After 2nd 
dialysis 
session 

After 3rd 
dialysis 
session 

On is-
charge 

Creatinine 
(mg/dl) 

10.6 7.4 3.9 2.7 1.16 

Urea (mg/dl) 165 116 78 56 44 

Magnesium 
(mg/dl) 

8.5 5.6 3.8 2.4 1.9 

Calcium 
(mmol/l) 

1.1 1.1 1.0 1.1 1.2 

Sodium 
(mEq/l) 

129 131 133 136 140 

Potassium 
(mEq/l) 

5.03 4.6 4.0 3.6 3.8 



 67 

 

 
 

 

Conclusion 
Maintaining a high degree of suspicion is important 
for the early diagnosis of quadriparesis from magne-
sium toxicity in at-risk patients during the postpartum 

period. Initial workup should include serum magnesi-
um and creatinine levels. To prevent toxicity from 
magnesium sulphate, dose adjustment should be 
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Abstract  
 
Background: Peutz-Jeghers Syndrome is one of the hereditary gastro-intestinal cancer syndrome with characteris-
tic mucocutaneous pigmentation and histologically distinctive hamartomatous polyps in gastro-intestinal tract. 
Although it is characteristically benign hamartomatous polyp, majority of affected individuals develop symptoms 
starting from their second decades. We reported a known Peutz-Jeghers Syndrome case developed recurrent 
polyps leading to double intussusceptions required bowel resection. Multidisciplinary management and patient 
compliance to surveillance regime are important in managing PJS patients with potential gastro-intestinal tract 
complications and relative high risk of developing syndrome specific cancers.  
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Introduction 
 
Peutz-Jeghers Syndrome (PJS) is one of the familial 
polyposis syndrome with triad of classical muco-
cutaneous pigmentations, benign hamartomatous 
polyps with rare potential of malignant transfor-
mation and autosomal dominant inheritance. Jeghers 
first described the disease with correlation to the au-
tosomal dominance inheritance in 1949. (1)  
 
The prevalence of PJS is reported to be rare with 1 in 
100,000 people. (2) Its prevalence is unknown in Ma-
laysia although it was first reported in 1978 by Joishy 
et al. (3) The patient has typical mucocutaneous pig-
mentation and intestinal obstruction. Note worthily, 
the patient came with recurrent intussusception re-
quired small bowel resections. A small group of them 
presented with recurrent intussusceptions signifying 
the important features of the polyps of which progres-
sion by segmental spurts with period of quiescence 
lasting for months. (4)  
We hereby reported an interesting case of double 
intussusceptions in a known case of PJS patient. 
 
Case Presentation 
 
We reported a 24 years old Malaysian lady with 
background history of PJS She was diagnosed with 

PJS when she was 12 years old with small bowel in-
tussusception. Emergency laparotomy, small bowel 
resection and primary anastomosis was done for the 
small bowel intussusception.  
 
She presented with symptoms of intestinal obstruc-
tion and clinically distended abdomen with tender-
ness over right iliac fossa. Her blood investigations 
were non-remarkable and abdominal radiography 
showed paucity of small bowel gas and absence of 
rectal gas. (Figure 1) Due to her obstructive symp-
toms and hostile abdomen, contrasted computed to-
mography (CT) scan showed 2 intussusceptions: one 
at right lumbar represented ileo-colic intussusception 
and one at left lumbar represented jejuno-jejunal in-
tussusception. (Figure 2) 
 
We went to emergency laparotomy due to her ob-
structive symptom correlated with CT scan findings. 
Intra-operatively, we noted ileo-colic intussusception 
from cecum up to proximal transverse colon and jeju-
no-jejunal intussusception with intramural polyp. 
(Figure 3) We proceeded to right hemicolectomy, 
primary ileo-colic anastomosis, wedge resection of 
jejuno-jejunal intussusception and primary anastomo-
sis. Gross specimen of right hemicolectomy revealed 
2 pedunculated polyps both measured 3cm respec-

https://dx.doi.org/10.4314/emj.v62i1.10 
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Figure 1. Demonstrated plain abdominal radiography 
with paucity of small bowel gas and absence of rectal 
gas. 
 
abnormalities. Small bowels are often involved in 
96% of affected individuals. (10) Hence, much efforts 
should be focus in surveillance of small bowels in-
cluding video capsule endoscopy and CT enterogra-
phy. (9) 
 
Prevention of short bowel syndrome is ultimately the 
aim of the management of intestinal polyps. Moving 
forward, as the patients presented with intestinal ob-
struction due to intramural polyp, careful examination 
of entire GI tract and removal of all identifiable polyps 
through endoscopic polypectomy are essential.  
 
Advancement of technologies has allowed surveil-
lance and non-operative removal of polyps. For exam-
ples, video capsule endoscopy, double balloon enter-
oscopy and CT enterography.  
 
Conclusion 
 
PJS is an unbending disease that will affect an individ-
ual lifetime psychologically. Timely diagnosis and 
family counselling are initial steps in the algorithm. 
Well-timed surveillance scheme will ensure early dis-
covery of asymptomatic polyps and polypectomy if 
needed to prevent unnecessary bowel resection.  
 
More modalities should be developed for surveillance 
of GI tract especially small bowel for early diagnosis 
and treatment of polyp without putting them into mul-
tiple abdominal surgeries.  To date, PJS is still tough 
to be handle due to its rarity and high recurrences.   

tively from small bowel while 1 pedunculated polyp 
was seen at the wedge resection of jejunum. As for 
microscopic examination, all polyps behaved as Peutz
-Jeghers polyps without evidence of dysplasia or ma-
lignancy.  
 
Her post-operative period was uncomplicated and she 
was discharged home on day 8 post operatively. 
 
 
Discussion 
 
We described a young patient with recurrent intussus-
ceptions 10 years from the first incident. PJS is a rare 
disease, however, its presentation is simply pathogno-
monic with its distinctive mucocutaneous pigmenta-
tion as presented  by the patient. (Figure 4) Often, the 
diagnosis of the disease occurs when the complica-
tions  such as intussusception, gastro-intestinal bleed-
ing and intestinal obstruction arise.  
 
Repeated abdominal surgeries are the major concern 
of the nature progression of the disease. Ninety per-
cent  of the PJS patients will have polyps in small 
intestine in their lifetime. (5) The intestinal polyp is 
often described as benign.  However, PJS is associat-
ed with higher risk of gastrointestinal and non-
gastrointestinal malignancies. (6) A meta-analysis has 
shown that an affected individual has 15 times rela-
tive risk of neoplasm in any body region as compared 
to general population. (7,8) 
 
In order to avoid unnecessary repeated abdominal 
surgeries and risk of short bowel syndrome, an affect-
ed individual must comply to surveillance regime 
according to American College of Gastroenterology 
clinical guideline. The algorithm of management 
started with dedicated genetic testing of at-risk indi-
viduals and family members. Subsequently, systemic 
review and throughout physical examinations are 
important to rule out any syndrome specific cancers 
includes colon, stomach, small bowel, etc.  
 
Upper GI endoscopy and colonoscopy should be done 
at the age of 8 years based on guideline and if pres-
ence of polyps, there should be repeated procedures 
every 3 years. If none are found, both examinations 
should be done at age of 18 and then every 3 years. 
(9) Our patient has her last upper and lower scope 
done the year before but did not show any        
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 A)                                                                                               B) 
 
  
Figure 2. (A) CT axial view demonstrated ileocolonic intussusception (arrow) and jejuno-jejunal intussusception 
(star). (B) CT coronal view demonstrated similar findings particularly showing the ileo-colic intussusception until 
proximal transverse colon.  
          
 
 

 
 
 
 
 
 
      
                     
 
 
 
 
 
 
 
 
 
                                                                                                                               

                                                                                                                               
       
        
         . 
Figure 3. Specimen demonstrated ileocolonic intussusception  
on the left and wedge resection of jejunum with intramural polyp on the right. (arrow) 
 
 

Figure 4. Pigmentation at lips 
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Abstract  
Tuberculosis (TB) is an infectious disease that is caused by Mycobacterium tuberculosis. Despite TB being a pre-
ventable and curable disease, it still remains to be one of the leading causes of mortality worldwide and continues 
to be prevalent. TB can manifest in multiple systems, but its primary target is the lungs. Pulmonary TB can present 
differently depending on the patient's immune status and comorbidities. One atypical presentation of TB is lung 
mass, which can mimic lung malignancy and cause diagnostic delays.In this case series, we report on four cases in 
which TB was initially suspected to be lung malignancy. All four patients had lung masses on diagnostic imaging; 
microbiological testing was positive in only two of the patients and bronchoscopic abnormalities were seen in two 
of those. In two of the four cases, caseating granulomas were present on biopsy. All four patients attained clinical 
and radiologic resolution.In conclusion, despite years of knowledge and the prevalence of TB, atypical presenta-
tions can still cause diagnostic delays and unnecessary interventions. This case series provides examples of TB 
mimicking lung cancer, so considering TB as a differential diagnosis for patients presenting with a lung mass is 
crucial. 
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Abbreviations 

AFB- Acid- Fast Bacilli 
BAL-Bronchoalveolar lavage  
COVID- Coronavirus disease  
CXR- Chest x-ray  
DS- Disseminated 
FNA- fine needle aspiration 
HIV-Human immunodeficiency virus 
LAP- Lymphadenopathy 
LUL- Left upper lobe 
MDR- Multidrug-resistant tuberculosis MTB-  
Mycobacterium tuberculosis RUL- Right  
upper lobe  
SOB- shortness of breath 
TB - Tuberculosis 
WHO- World Health Organization 

 

Introduction 

Tuberculosis (TB) is a preventable and curable 
infectious disease caused by Mycobacterium 
tuberculosis. It is the second prevalent cause of 
death from infectious agents, after COVID-19, 
and 13th leading cause of death worldwide [1]. 
The highest prevalence is in Sub-Saharan Africa, 
India, and Southeast Asia. Ethiopia is one of the 
30 high-TB burden countries, with incidence. 
 
>100 per 100,000; which is why early diagnosis 
and intervention of TB is important [2-3]. 
 
TB is known for having multisystem manifesta-
tions although its primary target is the lungs. The 
most common presenting symptoms in TB diag-
nosed patients are cough greater than 2 weeks, 
fever, night sweat, fatigue, anorexia and weight 
loss [4]. Chest radiography findings vary as 
typical and atypical, with the former having 
findings of cavitary lesions, pulmonary consoli-
dation, lymphadenopathy, pleural effusions. 
Atypical radiographic pattern like lung mass  

          https://dx.doi.org/10.4314/emj.v62i1.11 
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occurs in 3.5 to 4.5% of pulmonary TB cases [5]. It 
contains caseous material encapsulated by multiple 
concentric layers of connective tissue without sur-
rounding inflammation or spread. 
 
Although lung masses can have benign etiologies as 
TB infection, diagnostic dilemma occurs in differen-
tiating it from malignant causes. The overlap of clin-
ical presentations as well as similarities in radio-
graphic findings of lung cancer and tuberculosis ne-
cessitates use of histopathology to distinguish be-
tween the two [6]. 
 
In this case series, we described 4 cases of patients, 
age 21-41 years and presenting with respiratory and 
constitutional symptoms. All 4 patients presented 
with radiographic findings of pulmonary mass. De-
tails of the diagnostic dilemma, clinical presentation, 
treatment as well as outcome will be presented in the 
case series. 
 
Case presentation  
Case –1 
A-28-year-old male office worker and non-smoker 
presented with a dry cough of 04 months with associ-
ated right side chest pain, anorexia and unquantified 
weight loss. He had no history of TB treatment or 
contact with chronic cougher. Biochemical investi-
gations were all within normal range. Chest x-ray 
(CXR) showed right lower lobe opacity and Chest 
CT showed 3cm x 3cm x 4cm peripheral (sub-
pleural) mass on the posterior segment of right lung, 
and right hilar lymphadenopathy (LAP), the biggest 
measuring 2cm x 3cm. With preliminary diagnosis 
of lung cancer CT guided fine needle aspiration 
(FNA) cytology from the mass was done and results 
were inconclusive. Bronchoalveolar lavage (BAL) 
cytology and Gene Xpert, and trans-bronchial biopsy 
were non-yielding. For financial reasons, the patient 
was not investigated further. He was started on anti-
TB treatment empirically. After 02 weeks of treat-
ment he showed significant clinical improvement 
and at the end of the 6th month of anti-TB treatment, 
he had complete radiologic resolution. 

 
Case –2 

A 26 year old female nonsmoker with no contact 
history presented with dry cough of 03 months dura-
tion with associated unquantified weight loss. Bio-
chemical investigations were unrevealing. CXR 
showed right upper lobe mass like consolidation .   

and Chest CT revealed right upper lobe (RUL) mass 
with multiple mediastinal LAP suspicious for lung 
cancer. Bronchoscopy showed right upper lobe 
bronchus fungating mass. BAL Gene Xpert showed 
rifampicin resistant mycobacterium TB (MTB) and 
endobronchial biopsy showed granuloma of epitheli-
oid cells, giant cells and caseous necrosis. She was 
then referred to ALERT hospital for initiation of 
multi- drug- resistant (MDR) TB treatment regimen. 
On the 4th month of anti-TB, the cough subsided. 
Repeat Chest CT on the 4th month of treatment 
showed complete resolution of mass. 

 
Case 3 

A 28-year-old male physician presented with a 
cough productive of whitish sputum of 03 months, 
shortness of breath (SOB) on exertion, low grade 
fever, loss of appetite and weight. He smoked a few 
cigarettes per day for the 3 years before presenta-
tion. Biochemical investigations, sputum AFB, 
Gene X-pert were unremarkable. Chest CT showed 
7.7cm x 7.1cm left upper lobe (LUL) mass with 
spicules and left hilar LAP. Bronchoscopy, done 
twice, showed narrowed LUL anterior segment 
bronchus. BAL cytology, BAL Gene X-pert, endo-
bronchial biopsy results were negative. He had a 
left pneumonectomy and left hilar/para-aortic lym-
phadenectomy. The intraoperative finding was 
10cm x 10cm LUL mass and multiple big hilar and 
para-aortic LAPs. Biopsy revealed granuloma with 
caseous necrosis. He was started on anti-TB regi-
men and symptoms resolved completely. 

 
Case 4 

A 41-years old male patient, with 5 pack year 
smoking history, presented with a dry intermittent 
cough of one month duration with associated head-
aches, sweating and a weight loss of 5 kg and loss 
of appetite. On examination at presentation he was 
sick looking and tachycardic (PR- 118- 122). Chest 
x-ray showed lung mass and CT revealed right 
hilar soft tissue attenuating mass compressing LUL 
bronchus resulting in narrowing and abutting but 
no invasion of the adjacent vessels with mediasti-
nal enhancing LAP. There is LUL apicoposterior 
nodular interstitial septal thickening suspicious for 
tumor compression of left pulmonary vein resulting 
in focal pulmonary edema or lymphatic spread of a 
tumor. BAL showed atypical pleomorphic cells 
suspicious for malignancy. Endobronchial biopsy 
showed pseudostratified columnar epithelial lining 
underneath by granuloma and necrosis with area of 
mixed inflammatory cells. He was thus started on 
an anti-TB treatment regimen. Post treatment chest 
x-ray showed marked resolution of the mass lesion. 
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Table1. Summary of the clinical characteristics, radiologic presentations, microbiologic findings and treatment out-
comes of the cases 

 

  
S. 
N
o. 

Age Sex 
  
Clinical Mani-
festation 

  

Type 
of TB 

  
HIV 
sta-
tu s 

CT scan 
finding 

  
Broncho-
scopic find-
ing 

  

Biopsy 
Finding 

Microbio-
logic 

Treat-
ment 

  
Treat-
ment 
Out-
come 

  
1 

  
28 

  
M 

  
Dry cough 
Right side 

chest pain 
Anorexia and 
Unquanti-

fied 
weight 
loss 

  
DS 

  
NR 

  
Peripheral 
(subpleural) 
mass on the 
posterior 
segment of 
right lung, 
with right 
hilar LAP 

  
Non Yielding 

  
None 

  
None 

  
Em-
pirical
ly 
started 
on anti
-TB 
regi-
men 

  
Cured 

2 26 F 
  
Dry cough 
Unquanti-

fied 
weight 
loss 

MDR NR Right 
upper 
lobe 
mass 
with 
multiple 
mediasti-
nal LAP 

Right up-
per lobe 
bronchus 
fungating 
mass 

Granu-
loma of 
epithe-
loid 
cells, 
giant 
cells 
and 
caseous 
necrosis 

BAL Gene 
Xpert 
showed ri-
fampicin 
resistant 
MTB 

  
Started 
on MDR 
TB treat-
ment 
regimen 

Cured 

3 28 M 
  
Productive 

cough 
SOB on exer-

tion, 
LGIF, 
Loss of appetite 
Unquanti-

fied 
weight 
loss 

DS NR LUL 
mass 
with 
spicules 
and left 
hilar 
LAP 

Narrowed 
LUL anteri-
or segment 
bronchus 

Granu-
loma 
with 
caseous 
necrosis 

Non yielding left 
pneumo-
nectomy 
and left 
hilar/
para- 
aortic 
lym-
phadene
ctomy 

Cured 

Started 
on anti-
TB treat-
ment 

  
4 

  
41 

  
M 

  
Dry cough 
Headache 

  
DS 

  
NR 

  
RT hilar 
mass com-
pressing 
LUL bron-
chus with 
mediastinal 
LAP 

  
Not done 

  
pseudo-
stratifie 
d co-
lumnar 
epitheli-
um 
with 
necrotic 
granu-
loma 

  
Non-yielding 

  
Started 
on anti-
TB treat-
ment 

  
Cured 

- Sweating 
- Weight loss 
- Loss of appe-
tite 
- Smoker 
- Sick looking 
- Tachycardiic 
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Discussion 

TB is a well-known diagnostic mimicker with a 
multitude of presentations, one of them being a lung 
mass imitating malignancy. Pseudotumoral pulmo-
nary TB occurs in 3.5% to 4.5% of immune compe-
tent patients even in TB endemic areas [5]. TB and 
lung cancer have been confused for quite some time 
as evidenced by a study carried out by Prytz et al. in 
1976 on 91 cases of TB who underwent thoracoto-
my for a presumptive diagnosis of lung cancer [7]. 
On the other hand, although rare, TB and lung cancer 
can co-exist, be it through increased susceptibility 
for new infection or reactivation of a latent one due 
to the immunocompromised state of malignancy 
patients [8]. Such dilemmas lead to misdiagnosis, 
delayed treatment, unnecessary surgeries and further 
exacerbations of complications of pulmonary TB 
[9]. 
 
The aforementioned challenges partly can be at-
tributed to the great overlap in symptomatology 
and features of presenting parenchymal infiltrates 
with lymphadenopathy in both Pulmonary TB and 
lung cancer [10-11]. Patients with pulmonary TB 
typically present with cough, chest pain, fever, 
night sweats and weight loss with infiltrates or 
cavities on chest imaging which is also seen in 
lung cancer cases [11]. Such non-specific clinical 
presentation combined with negative bacteriologic 
studies and atypical imaging results contribute 
towards the delay in diagnosis. A study conducted 
in Chinese PLA general hospital between 2011 and 
2015 demonstrated overlapping chest CT findings 
including spiculation in both pulmonary TB and 
lung cancer cases [9]. In contrast, bronchoscopy 
with BAL or guided biopsy was shown to have 
better yield in reaching definitive diagnosis [12]. 
Nonetheless, biopsy histopathology studies remain 
to be the best definitive method of confirming the 
diagnosis, preferably excisional biopsy [13-14]. 
 
In light of the above literatures, accurately diagnos-
ing atypical presentation of TB poses a great hurdle 
for clinicians, especially in resource limited devel-
oping countries. The aim of this case series is to 
characterize the clinical, radiologic and histologic 
findings as well as demonstrate diagnostic chal-
lenges of tuberculosis patients who were initially 
diagnosed as lung malignancy or had difficulty 
ruling out lung malignancy. 
 
In this case series we report 4 cases who had pre-
sented with TB mimicking lung malignancy. Age 
of patients ranges from 21 to 41 years. In our study 
the cases presented with a constellation of symp-
toms  

 
Cough and unquantifiable weight loss were the 
most common symptoms appreciated in all four 
patients. Other symptoms reported were loss of ap-
petite in three patients; diaphoresis in two patients; 
headache, pleuritic chest pain and shortness of 
breath was reported by one patient each. 
 
Although CT scan is an imaging modality com-
monly used to initially assess masses, evidence 
indicates chest CT leads to higher rates of misdiag-
nosis between TB and cancer as compared to head 
and neck CT and abdominal CT [14]. All of the 
above cases in this series had undergone chest CT 
scans which revealed a mass lesion with lymphade-
nopathies seen on hilar and/or mediastinal lymph 
nodes, and one of the cases having spicules along 
the mass. These findings were non-diagnostic and 
misleading towards the presumption of lung malig-
nancy which warranted further investigation. 
Therefore, bronchoscopy was done in three of the 
cases and findings of two cases were revealing. 
One case revealed a fungating lesion while the oth-
er had narrowing of LUL anterior segment bron-
chus  
 
In concurrence with similar literatures [12-14], de-
finitive diagnosis of pulmonary TB in majority of 
the cases was reached through biopsy histopatholo-
gy examination. Of the total cases, three of them 
had endo-bronchial biopsies performed. One of the 
cases initially had a non-revealing endo-bronchial 
biopsy, hence excisional biopsy was performed. All 
three cases’ biopsy demonstrated caseating granu-
lomatous inflammation. BAL from one of the biop-
sy confirmed case yielded a rifampicin resistant 
MTB, while the others were non-yielding. 
 
As a result of the above findings, all patients were 
started on anti-TB medication as per the latest WHO 
standard. One case was diagnosed retrospectively 
after response to anti TB medication. 
 
All of the study subjects achieved clinical and radio-
logical resolution. 
 
Conclusion 

Despite long years of knowledge about tuberculosis, 
it still remains a diagnostic challenge due to its cha-
meleon nature. These cases indicate the importance 
of considering TB in the differential diagnosis of 
patients presenting with lung masses particularly in 
the young. The findings also emphasize the need for 
better diagnostic tools due to its implication on 
proper management of the disease and reducing its 
burden. In addition, this calls for deeper  
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 investigations towards understanding the prevalence 
of similar presentations of tuberculosis mimicking 
malignancies at both national and global level. 
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During the review process, the Editor-in-Chief may require authors to provide additional information (including 
raw data) if they are necessary for the evaluation of the manuscript. These materials shall be kept confidential and 
must not be used for any other purposes. The entire review process takes place under the supervision of the Editor-
in-Chief in an online environment, with the assistance of the Journal Secretariat. The online system also allows 
authors to track the manuscript review progress. 
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The detailed procedures for manuscript review include: 
 
· Within one week of receipt of a manuscript, the Editorial Board will review it in reference to (i) conformity 

with the Journal's "guidelines to authors" (available online on the journal website and published with all issues 
starting from February 2016), (ii) relevance of the article to the objectives of the EMJ, (iii) clarity of presenta-
tion, and (iv) plagiarism by using appropriate software.style.  

· The Editorial Board has three options: accept manuscripts for external review, return it to the author(s) for 
revision, or reject it.  A manuscript not accepted by a board member is blindly reviewed by another board 
member.  If not accepted by both, the manuscript is rejected by the Editorial Board. Decision will be made by 
the suggestion of a third Editorial Board member if the decisions of first two do not concur. 

· Once accepted for external review, the Editorial Board identifies one reviewer for brief communica-tion, case 
reports, and teaching articles or two or more reviewers with appropriate expertise for original articles. The 
reviewers will be asked to review and return manuscripts with their comments online within two weeks of 
their receipt. Reviewers have four options; accept, accept with major revision, accept with minor revision, or 
reject. 

· A Manuscript accepted subject to revision as suggested by reviewers will be returned to the corresponding 
author. Author(s) will be given four weeks to respond to reviewers' comments, make necessary changes, and 
return the manuscript to the Editorial Board. A manuscript not returned in time will be considered withdrawn 
by the author(s).  

· Manuscripts with minor revisions will be cleared by the Editorial Board and accepted for publication. Those 
with major revisions will be returned to external reviewers and follow the procedures as outlined for the initial 
review. 

 
RESPONSIBILITIES 
 
Responsibility of authors 
Authors are required to submit manuscripts according to the author’s guidelines of EMJ. This is provided in the 
‘Guidelines to Authors’ on the journal website and also appears in each issue of the Journal. Authors must guar-
antee that their manuscripts are their original work, that they have not been published before, and are not under 
consideration for publication elsewhere. Parallel submission of the same paper to another journal constitutes mis-
conduct and eliminates the manuscript from further consideration. Work that has already been published elsewhere 
cannot be reprinted in the Ethiopian Medical Journal. Additionally, if any related work has been submitted or pub-
lished elsewhere, authors should notify the journal and submit a copy of it with their submission and describe its 
relation to the submitted work. Authors are exclusively responsible for the contents of their submissions and must 
make sure that the authors listed in the manuscript include all and only those authors who have significantly con-
tributed to the submitted manuscript. If persons other than authors were involved in important aspects of the re-
search project and the preparation of the manuscript, their contribution should be acknowledged in the Acknowl-
edgments section.  
 
It is the responsibility of the authors to specify the title and code label of the research project within which the 
work was created, as well as the full title of the funding institution. In case a submitted manuscript has been pre-
sented at a conference in the form of an oral presentation (under the same or similar title), detailed information 
about what was published in proceedings of the conference shall be provided to the Editor-in-Chief upon submis-
sion. Authors are required to properly cite sources that have significantly influenced their research and their manu-
script. Parts of the manuscript, including text, equations, pictures, tables and graphs that are taken verbatim from 
other works must be clearly marked, e.g. by quotation marks accompanied by their location in the original docu-
ment (page number), or, if more extensive, given in a separate paragraph. Full references of each quotation (in-text 
citation) must be listed in the separate reference section in a uniform manner, according to the citation style used 
by the journal. References section should list only quoted/cited, and not all sources used for the preparation of a 
manuscript.  
 
When authors discover a significant error or inaccuracy in their own published work, it is their obligation to 
promptly notify the Editor-in-Chief and cooperate with him/her to retract or correct the paper. Authors should dis-
close in their manuscript any financial or other substantive conflict of interest that might have influenced the pre-
sented results or their interpretation. By submitting a manuscript, the authors agree to abide by the Editorial Poli-
cies of the Ethiopian Medical Journal. 
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Complaints and appeals  
In case that the authors have serious and reasonable objections to the reviews and decision on their manuscripts, 
they can appeal to the Editor-in-Chief and the Editorial Board will assess whether the review is objective and 
whether it meets academic standards. If there is a doubt about the objectivity or quality of review and the decision, 
the Editor-in-Chief will assign additional reviewer(s). Additional reviewers may also be assigned when reviewers’ 
decisions (accept or reject) are contrary to each other or otherwise substantially incompatible. The final decision on 
the acceptance of the manuscript for publication rests solely with the Editor-in-Chief. The decision on appeal may 
take extra time due to the regular work of the journal.  
 
Responsibilities of the Editorial Board 
The Editor-in-Chief is responsible for deciding which articles submitted to the journal will be published. The deci-
sions are made based exclusively on the manuscript's merit. They must be free from any racial, gender, sexual, 
religious, ethnic, or political bias. When making decisions the Editor-in-Chief is also guided by the editorial policy 
and legal provisions relating to defamation, copyright infringement and plagiarism. Members of the Editorial 
Board including the Editor-in Chief must hold no conflict of interest about the articles they consider for publica-
tion. Members who feel they might be perceived as being involved in such a conflict do not participate in the deci-
sion process for a manuscript. The information and ideas presented in submitted manuscripts shall be kept confi-
dential. Editors and the editorial staff shall take all reasonable measures to ensure that the authors/reviewers remain 
anonymous during and after the evaluation process in accordance with the type of reviewing in use. The Editorial 
Board is obliged to assist reviewers with additional information on the manuscript, including the results of check-
ing manuscript for plagiarism. 
 
Responsibilities of reviewers 
Reviewers are required to provide qualified and timely assessment of the scholarly merits of the manuscript. The 
reviewer takes special care of the real contribution and originality of the manuscript. The review must be fully ob-
jective, and the judgment of the reviewers must be clear and substantiated by arguments. The reviewers assess a 
manuscript for the compliance with the the profile of the journal, the relevance of the investigated topic and ap-
plied methods, the scientific relevance of information presented in the manuscript, and the presentation style. The 
review has a standard format. It is submitted through the online journal management system where it is stored per-
manently. The reviewer must not be in a conflict of interest with the authors or funders of research. If such a con-
flict exists, the reviewer is obliged to promptly notify the Editor-in-Chief. The reviewer shall not accept for re-
viewing papers beyond the field of his/her full competence. Reviewers should alert the Editor-in-Chief to any well-
founded suspicions or the knowledge of possible violations of ethical standards by the authors including any dupli-
cate submissions or publications during the review process. Reviewers should recognize relevant published works 
that have not been considered in the manuscript. They may recommend specific references for citation but shall not 
require citing papers published in the Ethiopian Medical Journal, or their own papers, unless it is justified. The 
reviewers are expected to improve the quality of the manuscript through their suggestions. If they recommend cor-
rection of the manuscript prior to publication, they are obliged to specify the way this can be achieved. Any manu-
script received for review must be treated as confidential document. 
 
ETHICAL CONSIDERATIONS 
 
Researches Involving Human Participants  
Manuscripts of research outputs conducted on human participants should be carried out only by or strictly super-
vised by, suitably qualified and experienced investigators and in accordance with a protocol that clearly states the 
aim of the research, the reasons for proposing that it involves human subjects, the nature and degree of any known 
risks to the subjects, the sources from which it is proposed to recruit subjects, and the means proposed for ensuring 
that subjects’ consent will be adequately informed and voluntary. The protocol should be scientifically and ethical-
ly approved by one or more suitably constituted review bodies, independent of the investigators basically operating 
within the legal framework of each specific country or territory at which the study was conducted and operating 
with the internationally reputed ethical standards. 
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Explicitly:  
· Any studies involving human participants should be approved by legally registered and accredited institutional 

review board (IRB) or equivalent research ethics review committee. 
· Compliance with the ethical practices and its approval by the responsible IRB should be declared at submis-

sion and the review board approval document should be submitted upon request by EMJ 
· How the informed consent was sought should be explained clearly with required details. 
· Any clinical investigation must be conducted according to the principles expressed in ethical principles for 

medical research involving human subjects with the internationally reputed ethical standards specifically ac-
cording to Declaration of Helsinki. 

· Clinical trials should provide trial registration details, the study protocol, and trial study report guideline ac-
cording to the specific study design. 

 
Dealing with unethical behavior 
Anyone may inform the Editor-in-Chief at any time of suspected unethical behavior or any type of misconduct by 
giving the necessary credible information/evidence to start an investigation. 
· The Editor-in-Chief makes the decision regarding the initiation of an investigation. 
· During an investigation, any evidence should be treated as confidential and only made available to those strict-

ly involved in the process. 
· The accused will always be given the chance to respond to any charges made against them. 
· If it is judged at the end of the investigation that misconduct has occurred, then it will be classified as either 

minor or serious. 
· Minor misconduct (with no influence on the integrity of the paper and the journal, for example, when it comes 

to misunderstanding or wrong application of publishing standards) will be dealt directly with authors and re-
viewers without involving any other parties. Outcomes include: 

* Sending a warning letter to authors and/or reviewers.- 
*  Publishing correction of a paper, e.g. when sources properly quoted in the text are omitted from the 

reference list. 
*  Publishing an erratum, e.g. if the error was made by editorial staff. 

·      In the case of major misconduct, the Editor-in-Chief may adopt different measures: 
* Publication of a formal announcement or editorial describing the misconduct. 
* nforming officially the author's/reviewer's affiliating institution. 
* The formal, announced retraction of publications from the journal in accordance with the Retraction 

Policy. 
* The formal, announced retraction of publications from the journal in accordance with the Retraction 

Policy. 
* A ban on submissions from an individual for a defined period. 
* Referring a case to a professional organization or legal authority for further investigation and action 
* The above actions may be taken separately or jointly. If necessary, in the process of resolving the 

case relevant expert organizations, bodies, or individuals may be consulted. 
· When dealing with unethical behavior, the Editorial Board will rely on the guidelines and recommendations 

provided by the Committee on Publication Ethics (COPE).  
 

Plagiarism prevention 
The Ethiopian Medical Journal does not publish plagiarized papers. The Editorial Board has adopted the stance 
that plagiarism, where someone assumes another's ideas, words, or other creative expression as one's own, is a 
clear violation of scientific ethics. Plagiarism may also involve a violation of copyright law, punishable by legal 
action. Plagiarism includes the following: 

* Self-plagiarism, which is using one's own previous work in another context without citing that it was 
used previously; 

* Verbatim (word for word), or almost verbatim copying, or purposely paraphrasing portions of another 
author's work without clearly indicating the source or marking the copied fragment (for example, 
using quotation marks) in a way described under Responsibilities of authors; 



 83 

* Copying equations, figures or tables from someone else's paper without properly cit-
ing the source and/or without permission from the original author or the copyright 
holder. 

Any manuscript which shows obvious signs of plagiarism will be automatically rejected. In case plagiarism is dis-
covered in a paper that has already been published by the journal, it will be retracted in accordance with the proce-
dure described under Retraction policy, including blacklisting the author(s). To prevent plagiarism, submitted man-
uscripts will go through rigorous plagiarism detection process using standard software. The results obtained are 
verified by the Editorial Board in accordance with the guidelines and recommendations of the Committee on Publi-
cation Ethics (COPE). 
 
Confidentiality 
EMJ is committed to ensuring the integrity of the peer review process, in accordance with COPE guidelines. Until 
publication, we strictly keep confidentiality of manuscripts or materials submitted. Reviewers are also required to 
treat all submitted manuscripts confidentially to make the review process strictly confidential. They should not 
share information about the manuscript under their review with any third parties. Any breach of confidentiality 
during the review process will follow COPE guidelines. 
 
Conflict of interest 
According to the World Association of Medical Editors (WAME), existence of conflict of interest should be re-
ported if there is a divergence between an individual’s private interests (competing interests) and his or her respon-
sibilities to scientific and publishing activities such that a reasonable observer might wonder if the individual’s 
behavior or judgment was motivated by considerations of his or her competing interests. It is the responsibility of 
authors to disclose any financial/other interest that may have influenced the development of the manuscript. If the 
reviewers perceive any possible conflict of interest for manuscripts they are assigned to review, they should dis-
close it and they should decline the review of such manuscripts if needed. The same also applies to the editors. 
 
Retraction policy 
Legal limitations of the publisher, copyright holder or author(s), infringements of professional ethical codes, such 
as multiple submissions, bogus claims of authorship, plagiarism, fraudulent use of data or any major misconduct 
require retraction of an article according to Retraction guidelines | COPE: Committee on Publication Ethics. Occa-
sionally, a retraction can be used to correct numerous serious errors, which cannot be covered by publishing cor-
rections. A retraction may be published by the Editor-in-Chief, the author(s), or both parties consensually. The 
retraction takes the form of a separate item listed in the contents and labeled as "Retraction". The original article is 
retained unchanged, except for a watermark on the PDF indicating on each page that it is “retracted”. 
 
OPEN ACCESS 
 
Open access policy 
The Ethiopian Medical Journal is published under an Open Access license. All its contents are available free of 
charge. Users can read, download, copy, distribute, print, search the full text of articles, as well as to establish 
HTML links to them, without having to seek the consent of the author or publisher. The right to use content with-
out consent does not release the users from the obligation to give the credit to the journal and its content in a man-
ner described under Copyright & Licensing. 
 
Article processing charge  
The Ethiopian Medical Journal does not charge authors or any third party for publication in its regular quarterly 
Issues. Both manuscript submission and processing services, and article publishing services are free of charge. 
There are no hidden costs whatsoever. 
 
COPYRIGHT & LICENSING 
 
Copyright 
Authors retain copyright of the published papers and grant to the publisher the non-exclusive right to publish the 
article, to be cited as its original publisher in case of reuse, and to distribute it in all forms and media.  
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Users are required to provide full bibliographic description of the original publication (authors, article title, journal 
title, volume, issue, pages), as well as its DOI code. In electronic publishing, users are also required to link the 
content with the original article published in the Ethiopian Medical Journal. Authors can enter into separate, addi-
tional contractual arrangements for the non-exclusive distribution of the journal's published version of their work 
(e.g., post it to an institutional repository or publish it in a book), with an acknowledgement of its initial publica-
tion in this journal. 
 
Self-archiving policy 
Authors are permitted to deposit publisher's version (PDF) of their work in an institutional repository, subject 
based repository, author's personal website (including social networking sites, such departmental websites at any 
time after publication. Full bibliographic information (authors, article title, journal title, volume, issue, pages) 
about the original publication must be provided and links must be made to the article's DOI and the license. 
 
Disclaimer 
The views expressed in the published works do not express the views of the Editors and the Editorial Staff of the 
Ethiopian Medical Journal. The authors take legal and moral responsibility for the ideas expressed in the articles. 
The Publisher (The Ethiopian Medical Association) shall have no liability in the event of issuance of any claims 

for damages. The Publisher will not be held legally responsible should there be any claims for compensation. 
 
. 
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GUIDELINES FOR AUTHORS 
 
The Ethiopian Medical Journal (EMJ) is the official Journal of the Ethiopian Medical Association (EMA) devoted 
to the advancement and dissemination of knowledge pertaining to the broad field of medicine in Ethiopia and other 
developing countries. Prospective contributors to the Journal should take note of the instructions of Manuscript 
preparation and submission to EMJ as outlined below.  
 
Article types acceptable by EMJ 

Original Articles (vide infra) on experimental and observational studies with clinical relevance  
Brief Communications 
Case Series 
Case Reports 
Editorials, Review or Teaching Articles: by invitation of the Editorial Board. 
Correspondences/Letters to the Editor 
Monographs or set of articles on specific themes appearing in a Special Issues of the Journal 
Book reviews 
Perspectives, 
Viewpoints 
Hypothesis or discussion of an issue important to medical practice  
Letter to the Editor 
Commentaries 
Advertisements 
Obituaries 

 
N.B.  Articles are not acceptable if previously published or submitted elsewhere in print or electronic format, 

except in the form of abstracts in proceedings of conferences. 
 
Content and format of articles: 
Title: The title should be on a separate page. It should not have acronyms or abbreviations. The title should be 

descriptive and should `not exceed 20 words or 120 characters including space. The title page should include 
the name(s) and qualification of the author(s); the department or Institution to which the study/research is 
attributed and address of the corresponding Author. If the author has multiple affiliations only use the most 
preferred one. 

 
1. Original Articles 

2,500 words, excluding Abstracts, References, Figures and Tables. The manuscript of the Article, should ap-
pear under the following headings: 
a)  Abstract: The abstract of the Article is prepared on a separate paper, a maximum of 250 words; it should 

be structured under the titles: a) Background; b) Methods; c) Results; d) Conclusions. Briefly summarize 
the essential features of the article under above headings, respectively. Mention the problem being ad-
dressed in the study; how the study was conducted; the results and what the author(s) concluded from the 
results. Statistical method used can appear under Methods paragraph of the Abstract, but do not insert 
abbreviations or references in the Abstract section. 
Keywords: Provide three to six key words, or short phrases at the end of abstract page. Use terms from 
medical subject heading of Index Medicus to assist in cross indexing the Article. 

b)  Introduction : Should provide a short background and context of the study and provide the rationale for 
doing the study. It should not be a detailed review of the subject and should not include conclusions from 
the paper. 

c)  Patients or (Materials) and Methods: should contain details to enable reproducibility of the study 
by others. This section must include a clear statement specifying that a free and informed consent of the 
subjects or their legal guardians was obtained. Corresponding author should submit a copy of institution 
review Board (IRB) clearance or letter of permission from the hospital or department (if IRB exempt) 
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with the manuscript. For manuscripts on clinical trials, a copy of ethical approval letter from the con-
cerned body should be submitted with the Manuscript. If confidential data is being used for publication 
(such as student grades, medical board data, or federal ethics board data), then appropriate support/
agreement letter should be included. Photos of patients should disguise the identity or must have obtained 
their written consent. Reference number for ethical approval given by ethics committee should be stated. 
In general, the section should include only information that was available at the time the plan or protocol 
for the study was being written; all information obtained during the study belongs in the Results section.  

d)  Results: This section should present the experimental or observational data in text, tables or figures. The 
data in Tables and Figures should not be described extensively in the text. 

e)  Discussion: The first paragraph should provide a summary of key finding that will then be discussed one 
by one in the paragraphs to follow. The discussion should focus on the interpretation and significance of 
the results of the study with comments that compare and describe their relation to the work of others (with 
references) to the topic. Do not repeat information of Results in this section. Make sure the limitations of 
the study are clearly stated. 

f) Tables and Figures: These should not be more than six. Tables should be typed in triplicate on separate 
sheets and given serial Arabic numbers. Titles should be clearly place underneath Tables and above Fig-
ures. Unnecessary and lengthy tables and figures are discouraged. Same results should not be presented in 
more than one form (choose either figure or table). Units should appear in parentheses in captions but not 
in the body of the table. Statistical procedures, if not in common use, should be detailed in the METH-
ODS section or supported by references. Legends for figures should be typed on separate sheets, not stapled 
to the figures. Three dimensional histograms are discouraged. Recognizable photographs of patients should 
be disguised. Authors should submit editable soft versions of the tables and figures.  

g)  Acknowledgement: Appropriate recognition of contributors to the research, not included under Authors 
should be mentioned here; also add a note about source of the financial support or research funding, when 
applicable. 

h)   References: 

· The titles of journals should be abbreviated according to the style used for MEDLINE 
(www.ncbi.nlm.nih.gov/nlmcatalog/journals). 

· References should be numbered consecutively in the order in which they are first mentioned in the 
text and identify references in text, tables, and legends by Arabic numerals in parentheses. 

· Type the References on a separate sheet, double spaced and keyed to the text. 

· Personal communications should be placed NOT in the list of references but in the text in parentheses, 
giving name, date and place where the information was gathered or the work carried out (e.g. personal 
communication, Alasebu Berhanu, MD, 1984, Gondar College of Medical Sciences). Unpublished data 
should also be referred to in the text. 

· References with six or less authors should all be listed. If more than six names, list the first three, 
followed by et al. 

· Listing of a reference to a journal should be according to the guidelines of the International Committee 
of Medical Journal Editors ("Vancouver Style') and should include authors' name(s) and initial(s) sepa-
rated by commas, full title of the article, correctly abbreviated name of the journal, year, volume number 
and first and last page numbers.  

· Reference to a book should contain author's or authors’ name(s) and initials, title of chapter, names of 
editors, title or book, city and name of publisher, year, first and last page numbers. 

 
The following examples demonstrate the acceptable reference styles. 
Articles: 

· Gilbert C, Foster A. Childhood blindness in the context of Vision 2020: the right to sight. Bull World 
Health Org 2001;79:227-32 

· Teklu B. Disease patterns amongst civil servants in Addis Ababa: an analysis of outpatient visits to a 
Bank employee’s clinic. Ethiop Med J 1980;18:1-6 
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· Tsega E, Mengesha B, Nordenfelt E, Hansen B-G; Lindberg J. Serological survey of human immuno-
deficiency virus infection in Ethiopia. Ethiop Med J 1988; 26(4): 179-84 

· Laird M, Deen M, Brooks S, et al. Telemedicine diagnosis of diabetic retinopathy and glaucoma by 
direct ophthalmoscopy (Abstract). Invest Ophthalmol Vis Sci 1996; 37:104-5 

Books and chapters from books: 

· Henderson JW. Orbital Tumors, 3rd ed. Raven Press New York, 1994. Pp 125-136. 

· Clipard JP. Dry Eye disorders. In Albert DM, Jakobiec FA (Eds). Principles and Practice of Ophthal-
mology. W.B Saunders: Philadelphia, PA 1994 pp257-76. 

Website: 

· David K Lynch; laser History: Masers and lasers.  
  http://home.achilles.net/jtalbot/history/massers.htmAccessed 19/04/2001 

2.    Brief Communication 
       Short versions of Research and Applications articles, often describing focused approaches to solve a health 

problem, or prelnary evaluation of a novel system or methodology 

· Word count: up to 2000 words 

· Abstract up to 200 words; excluding: Abstract, Title, Tables/Figures and References 

· Tables and Figures up to 5 

· References (vide supra – Original Article) 
3.    Case Series 

Minimum of three and maximum of 20 cases 
· Up to 1,000 words; excluding: Abstract, Title, Tables/Figures and References 

· Abstract of up to 200 words; structured; (vide supra) 

·  Statistical statements here are expressed as 5/8 (62.5%) 

· Tables and Figures: no more than three 

· References: maximum of 20 
4.   Case Report 

Report on a rare case or uncommon manifestation of a disease of academic or practical significance 
· Up to 750 words; excluding: Abstract, Title, Tables/Figures and References 

· Abstract of up to 100 words; unstructured; 

· Tables and Figures: no more than three 

· References: maximum of 10 
5.  Systematic review 

Review of the literature on topics of broad scientific interest and relevant to EMJ readers 

· Abstract structured with headings as for an Original Article (vide supra) 

· Text should follow the same format as what is required of an Original Article 

· Word count: up to 8,000 words, excluding abstract, tables/Figures and references 

· Structured abstract up to 250 words 

· Tables and Figures up to 8 
6.   Teaching Article 
        A comprehensive treatise of a specific topic/subject, considered as relevant to clinical medicine and public 

health targeting EMJ readers 
· By invitation of the Editorial Board; but an outline of proposal can be submitted 

· Word limit of 8,000; excluding abstract, tables/Figures and references  

· Unstructured Abstract up to 250 words 
7.   Editorial 

· By invitation of the Editorial Board, but an editorial topic can be proposed and submitted 

· Word limit of 1,000 words: excluding references and title; no Abstract 

· References up to 15. 
8.  Perspectives  
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· By invitation of the Editorial board, but a topic can be proposed and submitted  

· Word limit of 1,500  

· References up to six  
9.   Obituaries  

· By invitation of the Editorial board, but readers are welcome to suggest individuals (members of the 
EMA) to be featured.  

 
  Preparation of manuscripts  

· Manuscripts must be prepared in English, the official language of the Journal. 

· On a single separate sheet, there must be the title of the paper, with key words for indexing if required, 
and each author's full name and professional degrees, department where work was done, present address 
of any author if different from that where work was done, the name and full mailing address of the cor-
responding author, including email, and word count of the manuscript (excluding title page, abstract, 
references, figures and tables). Each table/figures/boxes or other illustrations, complete with title and 
footnotes, should be on a separate page.  

· All pages should be numbered consecutively in the following order: Title page; Abstract and key-
words page; main manuscript text pages; References pages; acknowledgment page; Figure-legends 
and Tables 

· The Metric system of weights and measures must be used; temperature is indicated in degrees Centi-
grade. 

· Generic names should be used for drugs, followed by propriety brand name; the manufacturer name 
in parenthesis, e.g. diazepam (Valium, Roche UK) 

· Statistical estimates e.g. mean, median proportions and percentages should be given to one decimal 
place; standard deviations, odds ratios or relative risks and confidence intervals to two decimal plac-
es. 

· Acronyms/Abbreviations should be used sparingly and must be given in full, at first mention in the 
text and at the head of Tables/foot of Figure, if used in tables/figures.eg. Blood Urea Nitrogen 
(BUN). Interstitial lung disease (ILD). 

· Use the binomial nomenclature, reference to a bacterium must be given in full and underlined - under-
lining in typescript becomes italics in print (e.g. Hemophilus influenzae), and later reference may show 
a capitalised initial for the genus (e.g. H. influenzae) 

· In the text of an article, the first reference to any medical phrase must be given in full, with the initials 
following in parentheses, e.g., blood urea nitrogen (BUN); in later references, the initials may be used. 

· Manuscripts for submission should be prepared in Microsoft Word document file format 
 
Submission of manuscripts 

· As part of the submission process, authors are required to check off their submission's compliance 
with journals requirements 

· All manuscripts must be submitted to the Editor-in-Chief of the Journal with a statement signed by 
each author that the paper has not been published elsewhere in whole or in part and is not submitted 
elsewhere while offered to the Ethiopian Medical Journal. This does not refer to abstracts of oral com-
munications at conferences/symposia or other proceedings. 

· It is the author's responsibility to proof-read the typescript or off-print before submitting or re-
submitting it to the Journal, and to ensure that the spelling and numerals in the text and tables are accu-
rate. 

· Authors should submit their work through the Ethiopian Medical Journal website; 
ema.emj@telecom.net.et. 
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Conflict of interest  
Authors should disclose at the time of submission of manuscripts any conflict of interest, which  refers to situations in 
which financial or other personal considerations may compromise, or have the appearance of compromising their 
professional judgment in conducting or reporting the research results They should declare that there is no conflict of 
interest to declare if there is none,  
 
Manuscripts review procedures 
The procedures for manuscripts review include: 

· Within one week of receipt of a manuscript, the Editorial Board will review it in reference to (i) conformity 
with the Journal's "guidelines to authors (revised version available in all issues starting January 2020)", (ii) 
relevance of the article to the objectives of the EMJ, (iii) clarity of presentation, and (iv) plagiarism by using 
appropriate software 

· The Editorial Board has three options: accept manuscripts for external review, return it to author for revision, 
or reject it.  A manuscript not accepted by a board member is blindly reviewed by another board member.  If 
not accepted by both, the manuscript is rejected by the Editorial Board.  Decision will be made by the sug-
gestion of a third Editorial Board member if the decisions of first two do not concur. 

· Once accepted for external review, the Editorial Board identifies one (for brief communication, case reports, 
and teaching articles) or two (for original articles) reviewers with appropriate expertise. The reviewers will 
be asked to review and return manuscripts with their comments online within two weeks of their receipt. 
Reviewers have four options; accept, accept with major revision, accept with minor revision, or reject. 

· A Manuscript accepted subject revision as suggested by reviewers will be returned to the corresponding au-
thor. Author(s) will be given four weeks to respond to reviewers' comments, make necessary changes, and 
return the manuscript to the Editorial Board. A Manuscript not returned within the specified time will be 
considered withdrawn by the author(s).  

· Manuscripts with minor revisions will be cleared by the Editorial Board and accepted for publication. Those 
with major revisions will be returned to external reviewers and follow the procedures as outlined for the ini-
tial review. 

 
General information 

The Editorial Board reserves the right for final acceptance, rejection or editorial correction of papers submitted. 
However, authors are encouraged to write an appeal to the Editor-in-Chief for reconsideration of  rejected manu-
scripts or any other complaints they might have.  
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