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Editorial
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Ethiopia

Bereket Yakob'”
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Corresponding author*: bereket.yota@ubc.ca

The prevalence of healthcare errors is increasing despite efforts by governments, health agencies, and advocacy
organizations. Though avoidable, they are causing deaths, complications, disability, and economic losses. A meta-
analysis of evidence shows that one in 20 patients is harmed, and 12% is severely harmed or died from preventable
healthcare errors (1). Technological advances have helped record, trace, report, and regulate medical errors and
hazards, but significant achievements are only future targets. With the increasing renaissance of patient rights and
calls for respectful care and accountability, health systems face more pressure than ever. Developing countries face
increased challenges in reducing healthcare safety lapses, addressing medicolegal complaints, and compensating
damages caused by errors.

Improvements in the quality of care in Ethiopia have not matched the pace of expansion of health infrastructure,
resulting in a considerable prevalence of healthcare errors and medicolegal claims. For instance, a recent study in
Ethiopia showed that 57% of patients had medication errors and 25% of surgical patients had surgical site infec-
tions (2), and evidence on the magnitude of deaths due to healthcare errors are lacking. A document review of
127 medicolegal complaints between 2011-17 showed that ethical breaches or medical errors were confirmed in
22%, and 39 (31%) practitioners involved in the care of complaints lodged were handed punitive measures, with
none of the health facilities implicated in the corrective actions in Ethiopia (3). The lack of clearly defined legal
and professional frameworks for healthcare safety has obstacles to establishing an accountability system in Ethio-
pia. In addition, for most Ethiopian health facilities, technology is not available or used to monitor the care and
conditions of critical patients, and care providers are alerted late to initiate interventions for deteriorating patients.

Shortage of skilled care providers, overburdening staff with many patients and prolonged duty hours, inadequate
and ineffective supervision practices, and a lack of equipment and medicines for managing emergency health con-
ditions are prevalent and have exacerbated the slipping of healthcare safety in Ethiopia. Clients' low health literacy,
poor adherence to prescribed drugs and behavior, and other health conditions that emerge in due course of treat-
ment contribute to adverse health outcomes. Furthermore, the lack of a sound, contextualized, and meticulous
probing and litigation system for complaints of healthcare errors reduces incident reporting.

Therefore, creating a culture of accountability is critical to reducing and mitigating unsafe healthcare practices. A
just and blame-free culture enhances cooperation between practitioners and health facilities, reinforcing collective
accountability (4). Also, errors are reported and analyzed, individuals and the system units involved in the errors
are identified, lessons are learned, and support is provided to prevent future errors in patient safety cultures. If
blaming and punitive measures are the main strategies for managing errors, they cause the deterrence of reporting
and only reduce opportunities for learning and improvements (5). When the health system, i.c., a poorly designed
system, facilitates error occurrence, corporate accountability should be instated, liability costs should be tethered to
improve the institution's safety practices, and corrective measures be implemented to enhance learning and im-
provement (4).

In Ethiopia, an accountability system and a just culture for healthcare safety can be bolstered by creating a support-
ive environment for practitioners and health enterprises. However, it does not come cheap. Meaningful changes in
safety culture require shifting from ‘blame and punish’ the practitioner to ‘disclose, learn, and improve’ strategy
(4, 5). Practitioners must have the knowledge, skills, motivation, and passion for adhering to professional and ethi-
cal standards that can be promoted by training, coaching, supervising, and giving feedback on time. Health sys-
tems, being the owners and regulators of health facilities, should have guidelines and accountability frameworks
for healthcare safety and drive the availability of suitable and equipped practice environments. Paying for perfor-
mance and incentivizing good practices can motivate practitioners to seek new scientific knowledge of managing
health conditions and improving safety practices. In addition, digitized medical recording should be prioritized to
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strengthen pharmacovigilance and report and analyze errors and incidents. Another area to stress is establishing a
‘health court’ to enhance a fairer and sensible litigation system for safety complaints, promote transparency, instate
joint accountability for errors, govern medicolegal issues, and compensate for damages. Last but not least, support-
ing and conducting healthcare safety research must be emphasized to assess the status of healthcare safety, man-
agement practices, and effectiveness of strategies and indicate solutions to pressing challenges.
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Abstract

Background: There are varying and contradicting reports and in the face of lack of evidence generated on the
effect of ACE2 (Angiotensin-converting enzyme inhibitors) expression inhibiting drugs on COVID-19 Disease.
The aim of this study was to assess the effect of acute or chronic ACEIs, ARBs (Angiotensin receptor blockers)
and/or NSAIDs (Nonsteroidal anti-inflammatory drugs) use on COVID-19 disease severity, outcome and length of
admission among patients with COVID-19 admitted to the Millennium COVID-19 Care Center in Ethiopia.
Methods: A retrospective cohort study was conducted among 945 patients with COVID-19 who were on follow
up from July 2" to December 25", 2020. Data was described using frequency tables and cross tabulations. To
identify the effect of ACEIs, ARBs and/or NSAIDs use on COVID-19 disease severity, disease outcome and length
of admission, Marginal Structural Model (MSM) with inverse probability weighting (IPW) approach was used.
Results: Among the 945 patients studied, 115 (12.2%) had a history of ACEIs, ARBs and/or NSAIDs use. At
admission, the majority (39.6%) had mild disease and 272 (28.8%) had severe disease. Among the study partici-
pants, 900 (95.2%) were discharged improved and the rest 45 (4.8%) died. The median length of admission was
14.0 days (IQR, 13-16). Multinomial Logistic Regression, Log Binomial Regression and Negative Binomial Re-
gression models were fitted to assess the effect of ACEIls, ARBs and/or NSAIDs use on disease severity, outcome
and length of admission respectively. In all the three outcome models, ACEIs, ARBs and/or NSAIDs use didn’t
show a statistically significant association with the outcomes.

Conclusion: Acute or chronic use of ACEIs, ARBs and/or NSAIDs showed no effect on COVID-19 disease se-

verity, outcome and length of admission and therefore should not be withdrawn from patients who need these ther-
apies unless new evidences proving clear contraindications emerge.

Keywords: COVID-19, ACEls, ARBs and/or NSAIDs, retrospective cohort, causal inference, Ethiopia
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categories that require advanced care and close

Introduction: monitoring. To that end, risk stratification based

. . . on disease presentation, severity, patient character-
The Coronavirus pandemic has affected the entire istics, existing medical conditions and drug intake
world causing a tremendous loss to human life and history has been given great importance. There-
also caused a burden to the existing health care system fore, providing preventive services and strict ob-
making it difficult to provide the best care possible for servation for high-risk groups should be strictly
a better outcome especially in the developing coun- applied to prevent deterioration and complication
tries. As a result, the World Health Organization at which point the care provided might not bring
(WHO) has continuously improved patient admission, favorable results. With this aim, different research
treatment, and discharge criteria to accommodate the studies were conducted with results showing geo-

growing number of cases with more severe disease graphical disparity and



also inconsistency even in similar setups calling for the
need for more research to be conducted especially in the
African setup with limited research reports on COVID-
19 so far.

Among the proposed important predictors of COVID-19
disease progression and outcome is a history of taking
drugs that inhibit the expression of Angiotensin-
converting enzyme 2 (ACE2). This is proposed because
of the pathological process of the SARS-CoV-2 virus
entry into the body using ACE2. Therefore, taking these
type of drugs (ACE inhibitors (ACEls), angiotensin re-
ceptor blockers (ARBs) and nonsteroidal anti-
inflammatory drugs (NSAIDs)) increase the level of
ACE2 and in turn increasing the possibility of the virus
to enter the body [1-3]. Therefore, to better understand
the effect of these drugs on disease progression and out-
come (hospital/ ICU admission, length of hospital stay,
complications, need for mechanical ventilation and mor-
tality), different studies in different countries were con-
ducted reporting contradicting results.

Systematic review and meta-analysis reports demon-
strated that there is no increased risk of any of the dis-
ease related complication or outcome in those with
ACEIs and ARBs intake history [2, 4-6]. In addition,
NSAIDs were reported to have no effect on disease pro-
gression and outcome in another systematic review [7].
Similarly, studies conducted in Italy, China, Korea,
Spain and the United States showed that the use of
ACEIs, ARBs and NSAIDs did not affect disease pro-
gression, complication and outcome [8-13].

On the contrary, studies conducted in Turkey and Saudi
Arabia reported that ACEIs and ARBs therapy were
associated with higher risk of severe or critical COVID-
19 disease, need of ICU care and higher incidence of in-
hospital death [14, 15]. As opposed to this, studies con-
ducted in Kuwait, China and Canada showed that use of
ACEIs and ARBs is inversely associated with ICU ad-
mission and mortality implying that these drugs have a
protective effect from adverse disease outcome [3, 16-
19].

ACEIs, ARB s and NSAIDs are widely used drugs for
the treatment of chronic conditions which are problems
in developing countries, as much as it is a developed
countries problem, showing an increasing trend in recent
years with a larger proportion (77%) of deaths reported
from low- and middle-income countries [20]. With such
varying and contradicting reports and in the face of lack
of evidence generated on the effect of these drugs on the
disease in the African population, clinical judgement to
continue or discontinue these life-saving medications
should solely rely on evidence generated from the local
population.
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Therefore, the aim of this study was to assess the
effect of acute or chronic ACEIs, ARBs and/or
NSAIDs use on COVID-19 disease severity, out-
come and length of admission among patients with
COVID-19 admitted to the Millennium COVID-19
Care Center in Ethiopia from July 2™ to December
25", 2020.

Methods:

Study setting, design and population

The current study was a cross-sectional study de-
signed to determine the incidence-associated risk
factors of bacterial keratitis with their antibiotic
susceptibility pattern.

The follow up was made from July 2™ to Decem-
ber 25", 2020. The source population was all cases
of COVID-19 admitted at MCCC with a confirmed
diagnosis of COVID-19 using RT-PCR, as
reported by a laboratory given mandate to test such
patients by the Ethiopian Federal Ministry of
Health and who were on follow up from July 2™ to
December 25™, 2020 [21].

All consecutively admitted patients with COVID-
19 during the follow up period and who consented
to participate were included in the study. With
these criteria, a total of 945 patients with COVID-
19 were included in the final analysis.

Operational Definitions

COVID-19 disease [22]:

Mild Disease: characterized by fever, malaise,

cough, upper respiratory symptoms, and/or less

common features of COVID-19 (headache, loss of

taste or smell etc...)

Moderate Disease: Patients with lower respira-

tory symptom/s. They may have infiltrates on chest

X-ray. These patients are able to maintain oxygen-

ation on room air.

Severe COVID-19 disease: Includes patients

who have developed complications. The following

features can define severe illness.

e Hypoxia: SPO2 < 93% on atmospheric air or
Pa02:Fi02 < 300mmHg (SF ratio <315

e Tachypnea: in respiratory distress or RR>30
breaths/minutes

e More than 50% involvement seen on chest
imaging

Data Collection Procedures and Quality Assur-
ance

Data was extracted from patients’ admission, fol-
low up and discharge medical records using a pre-
tested electronic data abstraction tool that is adopt-
ed from the WHO CREF (case record form)



by trained data collectors [23]. Appropriate infection
prevention and control measures were followed during
the data collection process. Data quality was further as-
sured through double data entry, and data cleaning
through checking for inconsistencies, numerical errors
and missing parameters. Where discrepancies are ob-
served, data entered was verified with the primary data
source. Once data cleaning was complete, data was ex-
ported to STATA software version 14 (College Station,
TX) for analysis

Statistical Analysis

Data was summarized using frequency tables and per-
centages. To compare the socio-demographic and clini-
cal characteristics between the two groups (ACEIs,
ARBs and/or NSAIDs users Vs Non users), Chi-square
test, Fischer’s exact test and independent t-test were
used.

To identify the effect of ACEIs, ARBs and/or NSAIDs
use on COVID-19 disease severity (mild vs moderate vs
severe), disease outcome (alive vs dead) and length of
admission (in days), Marginal Structural Model (MSM)
with inverse probability weighting (IPW) approach was
used.

Treatment model

The treatment model that uses binary logistic regression
was fitted to estimate the probability of exposure given
the covariates (propensity score). The estimated proba-
bility of exposure was used to compute the inverse prob-
ability weights for each individual. The inverse of the
probability of exposure was then used to weight each
individual in the estimation of the marginal odds ratio.
Variables to be included in the final treatment model
were selected by univariate analysis at 25% level of sig-
nificance and also based on the existing literature re-
viewed.

Outcome models

There are three outcome variables in this study; disease
severity (mild vs moderate vs severe), disease outcome
(alive vs dead) and length of admission (in days). All the
three outcomes were predicted by including the treat-
ment variable alone in the respective models after ad-
justing for inverse probability weights.

To identify the effect of treatment on COVID-19 disease
severity, Multinomial Logistic Regression model was
used where adjusted relative risk (ARR), P-value and
95% CI for ARR were used to test the presence of statis-
tically significant relationship.

To identify the effect of treatment on COVID-19 disease
outcome, Log Binomial Regression model was used
where adjusted relative risk (ARR), P-value and 95%
CI.
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for ARR were used to test the presence of statisti-
cally significant relationship.

To identify the effect of treatment on length of
admission, Negative Binomial Regression model
was used where adjusted relative risk (ARR), P-
value and 95% CI for ARR were used to test the
presence of statistically significant relationship.
Negative binomial Poisson regression model was
used instead of Standard Poisson regression model
because the assumption of Standard Poisson re-
gression model (mean equals variance) was
checked and there was over dispersion depicted by
comparison of mean and variance of the outcome
variable and confirmed by the significance of dis-
persion parameter. And finally Model fitness was
checked for the Negative binomial Poisson regres-
sion model using Pearson chi square and deviance
tests and the model fits the data well.

In all the three models, with a p-value of < 0.05,
the treatment was considered as a significant pre-
dictor of disease severity.

Ethics approval and consent to participate

The study was conducted after obtaining ethical
clearance from St. Paul’s Hospital Millennium
Medical College Institutional Review Board. Writ-
ten informed consent was obtained from the partic-
ipants. The study had no risk/negative conse-
quence on those who participated in the study.
Medical record numbers were used for data collec-
tion and personal identifiers were not used in the
research report. Access to the collected infor-
mation was limited to the principal investigator
and confidentiality was maintained throughout the
project. And all methods were carried out in ac-
cordance with relevant national guidelines and
regulations.

Results

Socio-demographic and clinical characteristics
The median age of the participants was 41 (IQR,
29-58) years. More than half of the participants
were males (60.6%). Four hundred thirteen
(43.7%) had a history of one or more preexisting
co-morbid illness. The majority had hypertension
(26.9%) followed by Type II diabetes mellitus
(TIIDM) (18.5%) and Asthma (5.5%). The most
common reported symptoms were cough (52.9%),
shortness of breath (SOB) (27.1%), fatigue
(24.4%) and fever (21.8%).



One hundred fifteen (12.2%) had a history of ACEIs,
ARBs and/ or NSAIDs use. At admission, the majority
(39.6%) had mild disease and 272 (28.8%) had severe
disease.

321

Among the study participants, 900 (95.2%) were
discharged improved and the rest 45 (4.8%) died.
The median length of admission was 14.0 days

Table 1: Socio—demographic and clinical characteristics (n=945)

Variable Frequency (%) Variable Frequency (%)
Age category (in years) Runny nose
<30 250 (26.5) No 875 (92.6)
30-39 177 (18.7) Yes 70 (7.4)
40-49 170 (18.0) Chest pain
50-59 125 (13.2) No 802 (84.9)
>60 223 (23.6) Yes 143 (15.1)
Sex Myalgia
Female 372 (39.4) No 812 (85.9)
Male 573 (60.6) Yes 133 (14.1)
Preexisting Co-morbid illness Arthralgia
No 532 (56.3) No 812 (85.9)
Yes 413 (43.7) Yes 133 (14.1)
Cardiac Fatigue
No 886 (93.8) No 714 (75.6)
Yes 59 (6.2) Yes 231 (24.4)
Hypertension SOB
No 691 (73.1) No 689 (72.9)
Yes 254 (26.9) Yes 256 (27.1)
Type 1l Diabetes Mellitus Headache
No 770 (81.5) No 793 (83.9)
Yes 175 (18.5) Yes 152 (16.1)
Asthma ACEIs, ARBs

and/or NSAIDs

use
No 893 (94.5) No 830 (87.8)
Yes 52 (5.5) Yes 115 (12.2)
Fever COVID-19 Se-

verity
No 739 (78.2) Mild 374 (39.6)
Yes 206 (21.8) Moderate 299 (31.6)
Cough Severe 272 (28.8)
No 445 (47.1) Outcome
Yes 500 (52.9) Alive 900 (95.2)
Sore throat Dead 45 (4.8)
No 827 (87.5)
Yes 118 (12.5)

Comparison of socio-demographic and clinical charac-
teristics based on drug use history

Based on the chi-square or Fisher’s exact test and inde-
pendent t-test result, a significant difference between those
who has a history of ACEls, ARBs and/or NSAIDs use
and those who don’t indicated that the two groups showed
a significant difference in age category, the presence of
shortness of breath, disease severity, outcome and length
of admission.

Accordingly, a significantly higher proportion of pa-
tients who has a history of ACEIs, ARBs and/or
NSAIDs use are in the age range of 50-59 years (27.0
% Vs 11.3%, p-value<0.0001) and 60 years and older
(47.0 % Vs 20.4%, p-value<0.0001) compared to
those with no drug use history.

In addition, patients with a history of ACEIs, ARBs
and/or NSAIDs use were found to present with short-
ness of breath and severe COVID-19 at a significantly
higher proportion as compared with those with no



drug use history (41.7% % Vs 25.1%, p-value<0.0001
for shortness of breath and 47.0% % Vs 26.3%, p-
value<0.0001 for severe COVID-19). Moreover, a sig-
nificantly higher proportion of patients with a history of
ACEIs, ARBs and/or NSAIDs use died of COVID-19
compared to those with no drug use history (9.6% % Vs
4.1%, p-value=0.010).
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Furthermore, a statistically significant difference
was observed in the length of admission, where
having a history of ACEls, ARBs and/or NSAIDs
use was associated with a delayed recovery com-
pared to those with no drug use history (14.5 days
Vs 14.4 days, p-value=0.002). But this difference
might not have a significant clinical implication.
(Table 2)

Table 2: Comparison of socio-demographic and clinical characteristics based on drug use history (n=945)

Variable ACEIs, ARBs and/or NSAIDs use p-value
No (n=830) Yes (n=115)
Age category (in years)
<30 246 (29.6 %) 4 (3.5 %) <0.0001*
30-39 168 (20.2 %) 9 (7.8 %)
40-49 153 (18.4 %) 17 (14.8 %)
50-59 94 (11.3 %) 31 (27.0 %)
>60 169 (20.4 %) 54 (47.0 %)
Sex
Female 332 (40.0 %) 40 (34.8 %) 0.283
Male 498 (60.0 %) 75 (65.2 %)
Fever
No 642 (77.3 %) 97 (84.3 %) 0.088
Yes 188 (22.7 %) 18 (15.7 %)
Cough
No 385 (46.4 %) 60 (52.2 %) 0.244
Yes 445 (53.6 %) 55 (47.8 %)
Sore throat
No 726 (87.5 %) 101 (87.8 %) 0.914
Yes 104 (12.5 %) 14 (12.2 %)
Runny nose
No 767 (92.4 %) 108 (93.9 %) 0.564
Yes 63 (7.6 %) 7 (6.1 %)
Chest pain
No 706 (85.1 %) 96 (83.5 %) 0.657
Yes 124 (14.9 %) 19 (16.5 %)
Myalgia
No 712 (85.5 %) 100 (87.0 %) 0.735
Yes 118 (14.2 %) 15 (13.0 %)
Arthralgia
No 712 (85.8 %) 100 (87.0 %) 0.735
Yes 118 (14.2 %) 15 (13.0 %)
Fatigue
No 626 (75.4 %) 88 (76.5 %) 0.797
Yes 204 (24.6 %) 27 (23.5 %)
SOB
No 622 (74.9 %) 67 (58.3 %) <0.0001*
Yes 208 (25.1 %) 48 (41.7 %)
Headache
No 695 (83.7 %) 98 (85.2 %) 0.685
Yes 135 (16.3 %) 17 (14.8 %)
COVID-19 Severity
Mild 344 (41.4 %) 30 (26.1 %) <0.0001*
Moderate 268 (32.3 %) 31 (27.0 %)
Severe 218 (26.3 %) 54 (47.0 %)
Outcome
Alive 796 (95.9 %) 104 (90.4 %) 0.010*
Dead 34 (4.1 %) 11 (9.6 %)
Length of admission (in  14.5 (5.03) 14.4 (5.99) 0.002*

days)




Treatment model: Logistic regression of factors af-

fecting use of ACEIs, ARBs and/or NSAIDs

The treatment model using a binary logistic regression
model was run by including variables that were signifi-
cant on univariate analysis at 25% level of significance
and also from variables selected to be useful based on
literature review [24-32].

Table 3: Treatment model: Binary Logistic Regres-
sion model of factors affecting use of ACEls, ARBs
and/or NSAIDs (n=945)

Variables AOR 95% CI for p-value
AOR

Age category (in
years)
<30 1 1
30-39 2.07 0.58,7.32 0.261
40-49 1.69 0.49,5.73 0.398
50-59 3.82 1.14,12.79  0.030*
>60 1.89 0.57,6.37 0.300
Male sex (Vs Fe- 1.83 1.08, 3.11 0.025*
male)
Cardiac illness 9.95 4.69,21.09  <0.0001*
(Yes Vs No)
Hypertension 14.87 7.89,28.01  <0.0001*
(Yes Vs No)
Type II Diabetes  1.52 0.88,2.64 0.137
Mellitus (Yes Vs
No)
Asthma (Yes Vs 1.69 0.66, 4.32 0.278
No)
Fever (Yes Vs 0.69 0.33,1.44 0.323
No)
Cough (Yes Vs 0.57 0.31, 1.04 0.065
No)
Sorethroat (Yes 1.06 0.46,2.43 0.895
Vs No)
Runny nose (Yes  1.40 0.47,4.18 0.543
Vs No)
Chest pain (Yes 1.49 0.69, 3.25 0.313
Vs No)
Myalgia (Yes Vs 1.31 0.53,3.22 0.558
No)
Arthralgia (Yes 0.62 0.23,1.72 0.360
Vs No)
Fatigue (Yes Vs 0.53 0.25,1.12 0.095
No)
Shortness of 1.67 0.87,3.19 0.121
breath Yes Vs
No)
Headache (Yes 1.55 0.75,3.24 0.239
Vs No)
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Accordingly, age category, sex, cardiac illness,
hypertension, TIIDM, asthma, fever, cough, sore
throat, runny nose, chest pain, myalgia arthralgia,
fatigue, shortness of breath and headache were
included in the final treatment model. By fitting
the final treatment model, propensity score was
estimated and it was used to compute the inverse
probability weights for each individual. The in-
verse of the probability of exposure was then used
to weight each individual in the estimation of the
marginal odds ratio. (Table 3)

Outcome Model: Effect of ACEIs, ARBs and/or
NSAIDs use on disease severity, outcome and
length of admission

Three outcome models; Multinomial Logistic Re-
gression, Log Binomial Regression and Negative
Binomial Regression models were fitted to assess
the effect of ACEIs, ARBs and/or NSAIDs use on
disease severity, outcome and length of admission
respectively. To predict all the three outcomes, the
treatment variable was fitted as an explanatory
variable after adjusting for inverse probability
weights.

The result shows that patients who were taking
ACEIs, ARBs and/or NSAIDs had a slightly in-
creased risk of progressing to severe disease and
dying from COVID-19. On all the three outcome
models, ACEIs, ARBs and/or NSAIDs use didn’t
show a statistically significant association with all
the three outcomes at 5% level of significance.
(Table 4, 5 and 6)

Table 4: Multinomial logistic regression of Ef-
fect of ACEIs, ARBs and/or NSAIDs use on dis-
ease severity (n=945)

Variable Moderate (Vs Severe (Vs Mild)
Mild)
ARR P-value ARR P-value
(95% 95%
CI) CI)

ACEIs,

ARBs

and/or

NSAIDs

No 1 1

Yes 0.76 0.628 1.21 0.708
(0.25, (0.45,
2.31) 3.27)

Note: AOR, Adjusted Odds ratio; CI, Confidence interval;

*statistically significant

Note: ARR, Adjusted Relative Risk; CI, Confi-
dence Interval; *statistically significant



Table 5: Log binomial regression of Effect of ACEIs,
ARBs and/or NSAIDs use on disease outcome (n=945

Variable Death(Vs Disharged P-value
improved)
ARR (95% CI)

ACEIs, ARBs

and/or NSAIDs

No 1

Yes 1.14 (0.27, 4.82) 0.861

Note: ARR, Adjusted Relative Risk; CI, Confidence
interval; *statistically significant

Table 6: Negative binomial regression of Effect of
ACEIs, ARBs and/or NSAIDs use on length of admis-
sion (n=945)

Variable Length of admission P-value
ARR (95% CI)

ACEIs, ARBs

and/or NSAIDs

No 1

Yes 0.99 (0.88, 1.11) 0.842

Note: ARR, Adjusted Relative Risk; CI, Confidence
interval; *statistically significant

Discussion

In this study, we assessed the effect of acute or chronic
ACEIs, ARBs and/or NSAIDs use on COVID-19 dis-
ease severity, outcome and length of admission among
patients with COVID-19 admitted to the Millennium
COVID-19 Care Center in Ethiopia from July 2™ to De-
cember 25", 2020. To our knowledge, this is the first
study conducted in the African set up. Understanding
this helps (provides an input) in modifying the risk strat-
ification, prevention and admission practices so that
better patient outcome can be achieved.

One hundred fifteen (12.2%) had a history of ACEIs,
ARBs and/or NSAIDs use. At admission, the majority
(39.6%) had mild disease and 272 (28.8%) had severe
disease. Among the study participants, 900 (95.2%)
were discharged improved and the rest 45 (4.8%) died.
The median length of hospital admission was 14.0 days
(IQR, 13-16).

On comparison of the characteristics of the cohort based
on the other exposure variables and the outcomes,
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a significant difference was observed in some
characteristics. Accordingly, a significantly higher
proportion of patients with a history of ACEIs,
ARBs and/or NSAIDs were 50 years and older,
had shortness of breath at admission, severe dis-
ease at presentation, had delayed recovery and died
from the disease. But on further regression
analysis using MSM model with IPW approach,
use of ACEIs, ARBs and/or NSAIDs did not show
a significant effect on disease severity, outcome
and length of admission. Although there are few
contradictory reports showing that these drugs
have a significant effect on both directions
affecting the disease outcome both negatively and
positively [14-16], this finding is supported by a
number of other institution and community based
studies including systematic reviews conducted in
non-African setup [4-13]. In addition, a WHO re-
view based on studies conducted outside Africa
also showed that there is no well-established evi-
dence that patients on these drugs are at higher risk
of poor outcome [32]. It is not known if the finding
of the study has consistency across Africa as there
is no similar study conducted in the continent so
far.

ACEIs, ARBs and/or NSAIDs are drugs which are
widely used for the treatment of chronic medical
conditions. In the current study, chronic medical
conditions were reported in 413 (43.7%) of the
participants among which hypertension and cardi-
ac disease, which rely mainly on these drugs for
treatment and control, constitutes 313 (75.8%) of
the co-morbid illnesses. In addition, at the global
and national level, these conditions are found in a
considerable proportion of the general population,
implying that the issue of continuing or discontinu-
ing these drugs in patients with COVID-19 will
continue to be raised. These medical conditions are
also found to be significant determinants of disease
severity and outcome among patients with COVID
-19 [24, 7]. Part of COVID-19 management is sta-
bilizing existing co-morbid conditions so that the
body can be at its best immunity for fighting the
virus. Therefore, taking these medications is cru-
cial to control the co-morbid conditions which
otherwise could exacerbate and lead to progression
of the disease leading to complications and death
as demonstrated by findings of researches conduct-
ed in Ethiopia and other African countries [24-28,
31, 38-40].

Therefore, the use of these drugs is crucial as part
of the management of patients with COVID-19



with co-morbid conditions without affecting the COVID
-19 disease severity, outcome and length of admission
[2, 4-6] or even with the possibility of leading to im-
proved outcome as indicated by recent reports [1-3, 17-
19].

The following strengths and limitations should be con-
sidered when interpreting the study findings. Its strength
is that, it is the only study conducted in the country and
one of the few in Africa. In addition, the study is con-
ducted in Ethiopia's largest COVID-19 Center, which
also serves as a national referral center, and thus is rep-
resentative of patients across the country. The other
strength is the use of causal inference model to answer
the research question which can give us a more accurate
inference about the causal relationship between the ex-
posure and outcome. It does, however, have the follow-
ing limitations: behavioral factors, laboratory and radio-
logic parameters were not included in the study because
information on these variables were not consistently
available for every participant.

Conclusion

Based on the finding of this study, acute or chronic use
of ACEIs, ARBs and/or NSAIDs showed no effect on
COVID-19 disease severity, outcome and length of ad-
mission. As a result, unless new evidences proving clear
contraindications emerge, we recommend that clinical
decision in favor of continuing these drugs for the great-
er benefit of controlling the co-morbid conditions of
patients of any COVID-19 severity would benefit the
patient more.
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Abstract

Background: Antiretroviral therapy (ART) coverage in many Sub-Saharan African countries remains low (48%)
for children <15 years living with HIV. One possible reason for this low performance is low pediatric HIV case
finding. In this study we describe the coverage of HIV testing for children of infected parent(s) (also called index
case testing or ICT) and factors affecting it.

Methods: Secondary analysis of the Zambia, Malawi, Eswatini, and Tanzania Population HIV Impact Assess-
ment (PHIA) household surveys which were conducted between 2015-2016 were used for this study. Couples ,
where there is at least one HIV-infected person, were identified and matched to their children <15 years. HIV test-
ing status of children was measured and factors associated with the testing of children were studied using logistic
regression. Sampling weights were applied during analysis taking into account the complex sampling design of
these surveys.

Results: 3,435 children <15 years had at least one infected parent. Of those children, 38.9% (32.9%-44.8%)
were tested for HIV. Rural areas had more undiagnosed children in all study countries. Maternal HIV testing was
associated with the highest odds of testing for children (adjusted Odds ratio: 84.51 (10.72-666)) as was maternal
HIV infection (Odds ratio: 5.9 (95% confidence interval (CI): 3.9-8.9)).

Conclusion: Pediatric HIV testing for children of HIV infected parent(s) was found to be low. Maternal HIV
testing was found to be the single most important factor associated with testing of children of HIV infected parent
(). Rural settings need to be prioritized for ICT in order to address testing gap.
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Background

The progress to diagnose 90% of HIV infected adults
and put them on treatment has been going well in
many PEPFAR-supported sub-Saharan African coun-
tries according to UNAIDS with reported treatment
coverage of 60%-90% for adults (1). For children,
however, the coverage is much lower at an estimated
<50% looking at PEPFAR report, and SPECTRUM
modeling data (2, 3).

The consequence of undiagnosed and untreated chil-
dren is detrimental as most end-up having increased
morbidity and mortality from opportunistic infections
(4). This means around 50% will die before their sec-
ond birth day (5). A number of factors were identified
as contributory for this low treatment coverage. The
most important of these factors is low testing and de-
tection of children.

Index case HIV testing (ICT) for children, which is
testing of children of HIV infected parent(s), is the
most important HIV case finding modality that leads

to identification of infected children at high posi-
tivity rate (6). It is also associated with early case
finding (7).

Even though ICT is the preferred option to identify
undiagnosed children, there are several factors
leading to the approach not being used optimally.
Individual factors included dependence of children
on adults for testing (8), caregiver related factors
like sense of guilt (9), fear of stigma (10), fear of
inadvertent disclosure of HIV status (11), fear of
positive result (12), and health system factors like
lack of experience with pediatric testing, health
care workers considering children low risk, and
work load (11, 13). None of these studies have
identified individual children and parental socio-
demographic factors including HIV testing and
infection status as determinants. This study will
therefore determine coverage of index case testing
(ICT) among children of HIV infected parents and
identify determinants at individual level.



Materials and Methods

Study setting and design

Secondary analysis of four Population HIV Impact As-
sessment (PHIA) studies conducted in Eswatini, Mala-
wi, Tanzania and Zambia are used in this study. These
are household surveys with two stage stratified cluster
sampling design. Within selected households, a struc-
tured questionnaire was used to interview and collect
response on variables of interest. Refer to PHIA survey
methodologies for the detail. (14) We used a cross-
sectional study design to answer the study questions.
Study period: All surveys were conducted from 2015-
2016.

Inclusion criteria

all children <15 years who have matching biological
parents who consented for home based HIV testing and
structured interview were included.

Sample size

taking HIV testing among children <15 for parents
where there is at least one HIV infected parent at 50%,
acceptable difference of 0.05, assuming design effect of
2, and 901 clusters sampled in the four surveys, a sam-
ple size required becomes 768. After inclusion criteria, a
sample size of 3,435 was obtained and all were included
in the analysis.

Outcome variable

HIV testing status of children <15 years. We also ana-
lyzed reason for not getting HIV testing.

Independent variables: child age, child gender, parental
gender, parental age, parental education status, wealth
status, residence, HIV testing status of parents, HIV in-
fection status of parents, and ART treatment status.

Operational definition
HIV testing: tested for HIV irrespective of being
HIV+ or HIV- or being aware of their HIV+ status.

HIV infection: being HIV+ irrespective of HIV test-
ing or awareness of HIV+ status.

Awareness of HIV+ status: knowing HIV+ status. Some
people may have tested for HIV in the past while they
were HIV negative. Currently they may be HIV infected
but may not know they have HIV infection.

ART treatment status: being HIV positive and on
antiretroviral therapy.

HIV/ART status: measure of combination of HIV

testing, HIV infection, awareness of HIV+ status, and

ART treatment status. Here are sub-categories of this

variable:

e Not infected, not tested: HIV negative but had never
tested for HIV.
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e Not infected, tested: HIV negative and had
been tested for HIV.

e  HIV+ status unknown: HIV positive but status
not known whether tested for HIV in the past
or not.

e Known+, not on ART: HIV+ and aware of
HIV infection status but the person is not on
ART.

e Knownt, On ART: HIV+ and aware of HIV
infection status and on ART.

Data analysis

Stata Version 14.0 statistical software was used for
analysis. Sampling weights were applied during
calculation of descriptive (frequency, proportion,
and mean), and inferential (logistic regression)
statistics to measure ICT coverage and identify its
determinants taking into account complex sam-
pling design used in PHIA surveys. The role of
HIV/ART status in determining ICT coverage of
children was analyzed as primary predictor using
logistic regression. In addition, each of the follow-
ing variables was assessed for association with
ICT coverage using logistic regression:

e maternal HIV testing, and paternal HIV test-
ing, which were modeled together;

e maternal HIV infection, and paternal HIV
infection, which were modeled together;

e awareness of HIV+ status by the mother mod-
eled separately from awareness of HIV+ status
by the father as the two subset data don’t have
identical couples;

e ART treatment status of the mother modeled
separately from ART treatment status of the
father modeled separately as the two subset
data don’t have identical couples.

Purposeful selection of variables was used during
regression model building. Those with p-value
<0.20 during bi-variable analysis were included in
the final model. Level of significance was set at
0.05. Pie chart and bar graphs were used to graph-
ically show coverage of testing or gaps. Finally,
frequency and percentage were used to describe
why children did not receive index case testing.

Ethics statement: This study was done based on
secondary analysis of existing data. No human
subjects were involved in the study. All databases
don’t have individual identifiers like names or ad-
dresses that can be used to identify people. All
PHIA surveys received ethical approval from the
institutional review boards of CDC, Columbia
University, Westat, the National Institute for Medi-
cal Research, and respective country’s research
and ethics committee before initiation of data col-
lection (14).



Results

Of 13,212 couples included in the surveys, 1,570 had at
least one person infected with HIV with a total of 3,435
children (50.9% female, 44.5% under five years, and
34.9% living in urban residence). The average number
of children was 2.01 (95% confidence interval (CI): 1.92
-2.09) and 2.36 (95% CI: 2.28-2.44) children per couple
with at least one infected parent in urban and rural set-
tings, respectively.

a. Zambia

mTested ™ Not Tested, Urban = Not Tested, Rural

42.0% 58.0%

c. Eswatini

m Tested ™ Not Tested, Urban = Not Tested, Rural

69.8% 30.2%
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Coverage of ICT

ICT coverage for children <15 years of age born to
HIV infected parent(s) varied across different
countries with the highest being for Eswatini at
69.8%. The majority undiagnosed children <15
years were located in rural settings, the highest
being for Malawi at 83% and the lowest in Zambia
at 59.5% (Figure 1)

b. Malawi

® Tested M Not Tested, Urban = Not Tested, Rural

42.2% 57.8%

d. Tanzania

W Tested ™ Not Tested, Urban = Not Tested, Rural

33.7%

66.3%

Figure 1. Index Case Testing Coverage by Country and Urban/Rural Settings, by Country:
a. Zambia (tested n=430, not tested n=595, not tested urban n=241, not tested rural=354);

b. Malawi (tested n=417, not tested n=571, not tested urban n=97, not tested rural=474);

c. Eswatini (tested n=397, not tested n=172, not tested urban n=51, not tested rural=121);

d. Tanzania (tested n=192, not tested n=377, not tested urban n=125, not tested rural=252);

Determinants of Coverage of ICT

Looking at determinants of ICT coverage for chil-
dren <15 years, age of a child and HIV/ART status
of the mother (as per operational definition) were
found to be independent predictors. Older children
(age >5 years old) were found to have lower HIV
testing rate, 31.7%, compared to younger children
(<5 years), 47.8% (p value <0.001). Compared to
couples where the mother was HIV negative and was
never tested (while the father was HIV infected), odds
ratio of testing of children was 17.4 (95% CI: 2.4-127.0)

when the mother was tested and HIV negative, 15.1 (95%
CI: 1.9-120.9) when the mother was infected but status
was unknown, 57.5 (95% CI: 7.0-470.5) when the mother
was known to be infected but not on ART, and 158.6
(95% CI: 21.4-1178.7) when the mother was infected and
on ART. (see Table 1 above)
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Table 1. Determinants of HIV Testing among Children <15 years Born to Couples at least one of whom has
HIV, data from Four PHIA Surveyed Countries (Zambia, Malawi, Eswatini, and Tanzania), 2015-2016.

Variable Response Total n n (%) <15 Chil-  Odds ratio (95% P Adjusted Odds ra-
<15 Chil- dren Tested CI) value tio (95% CI)
Child’s Male (11,?;8 622 (36.8%) 1 0.305
Gender Female 1,747 714 (40.9%) 1.19 (0.85-1.66)
Child’s 0-2 733 361 (49.2%) 1 0.002 1
Age 35 795 370 (46.6%) 0.9 (0.59-1.37) 0.97 (0.65-1.45)
6-10 1,046 294 (28.1%) 0.4 (0.26-0.63) 0.41 (0.25-0.66)
11-14 861 310 (36.0%) 0.58 (0.34-0.99) 0.59 (0.35-0.99)
Residence  Urban 1,198 555 (46.3%) 1 0.068
Rural 2,237 780 (34.9%) 0.62 (0.37-1.04)
Maternal <40 1,880 780 (41.5%) 1 0.532
Age 41-50 1,194 420 (35.2%) 0.77 (0.48-1.23)
>50 361 135 (37.4%) 0.84 (0.36-1.99)
Paternal <40 1,575 660 (41.9%) 1 0.422
Age 41-50 1,433 502 (35.0%) 0.75 (0.48-1.17)
>50 428 173 (40.5%) 0.94 (0.44-2.02)
Materngl Illiterate 634 257 (40.5%) 1 0.168
Education 0 vy 2,280 830 (36.4%) 0.84 (0.37-1.92)
Secondary 477 223 (46.7%) 1.28 (0.54-3.03)
Tertiary 44 25 (58.3%) 2.04 (0.59-7.04)
Paterngl Illiterate 374 93 (25.0%) 1
Education 0 vy 2,073 783 (37.8%) 1.82 (0.59-5.62) 0.005
Secondary 865 378 (43.7%) 2.34(0.72-7.61)
Tertiary 122 80 (65.7%) 5.77 (1.66-20.1)
Wealth of  Lowest 662 207 (31.3%) 1 0.014
Household o 698 168 (24.1%) 0.70 (0.29-1.69)
Middle 806 374 (46.4%) 1.90 (0.78-4.59)
Higher 800 324 (40.5%) 1.49 (0.65-3.42)
Highest 469 262 (55.8%) 2.77 (1.19-6.47)
Maternal Not infected not tested 174 2 (1.1%) 1 <0.001 1
HIVStatus o4 infected tested 1016 179 (17.6%) 18.67 (2.56-136.24) 17.49 (2.41-127.02)
HIV+ status unknown 545 82 (15.1%) 15.56 (1.97-123.13) 15.13 (1.89-120.89)
Known+noton ART 146 59 (40.2%) 58.87 (7.36-471.18) 57.49 (7.02-470.52)
Known+ on ART 1553 1013 (65.2%) 164 (22.24- 159 (21.35-1178.68)
1208.64)
Paternal Not infected not tested 149 66 (44.2%) 1 0.007
HIV Status  Not infected tested 703 364 (51.7%) 1.34 (0.53-3.39)

HIV+ status unknown 1166
Known+ not on ART 224
Known+ on ART 1192

251 (21.5%)
138 (61.7%)
517 (43.4%)

0.34 (0.13-0.92)
2.01 (0.65-6.24)
0.96 (0.40-2.34)




Figure 2 summarizes the relationship between maternal
and paternal HIV status on ICT coverage. ICT coverage
was high for children of mothers on ART irrespective of
HIV infection, testing or treatment status of partner
(59%-87%). For HIV+ mothers not on ART, testing of
their children was also relatively high when the father
was infected irrespective of testing or ART treatment
status (45%-66%). When the mother was infected but
not tested, ICT for children was generally <21%. ICT
coverage was <18% when the father was infected but
mother was HIV negative.

ART

ART

HIV+ Status Known+ not on  Known+ on

1 Mother Known+ not on ART

Unknown
Paternal HIV Satus

Not Infected
but Tested

Status of Parents, data from PHIA Surveyed countries
(Zambia, Malawi, Eswatini, Tanzania), 2015-2016

B Mother Not Infected, not Tested B Mother Not Infected but Tested
Not Infected,
not Tested

Mother HIV+ Status Unknown

ICT Coverage of Children <15 years by HIV Infection and Testing
B Mother Known+ on ART

REREBRR
SO O O © 8 ©
M~ W wv == M ™~

100%
90%
80%
10%

0%

a8esan0) 1D1

Figure 2. ICT Coverage of Children by HIV Infec-
tion, Testing, and Treatment Status of Parents, data
from Four PHIA Surveyed Countries (Zambia, Ma-
lawi, Eswatini, and Tanzania), 2015-2016.

ICT coverage was high for children of mothers on ART
irrespective of HIV infection, testing or treatment status
of partner (59%-87%). For HIV+ mothers not on ART,
testing of their children was also relatively high when
the father was infected irrespective of HIV testing or
treatment status. (45%-66%) When the mother was in-
fected but not tested, ICT for children was <21%. ICT
coverage was <18% when the father was infected but
mother was HIV negative.

Looking at individual predictors, maternal HIV testing
was a significant predictor of testing for children (odds
ratio 84.5; 95% CI: 10.7- 666.2) irrespective of HIV
infection status of the mother and HIV testing status of
the father. Maternal HIV infection was also a predictor
of children irrespective of paternal HIV testing
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of infection status. Both maternal and paternal
awareness of HIV+ status were predictors of test-
ing of children: odds ratio 9.42 (5.55-16.0) and 3.2
(2.1-4.8), respectively. Finally, for HIV+ mothers,
being on ART was associated with better testing of
children (odds ratio 2.8; 95% CI 1.4-5.7). For
HIV+ fathers, being on ART was not associated
with improved testing of children. (Table 2)

Table 2. Independent Predictors of ICT Cover-
age among children born to Parent(s) with HIV,
data from Four PHIA Surveyed Countries
(Zambia, Malawi, Eswatini, and Tanzania),
2015-2016
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As for the reason why children were not tested for HIV
when at least one parent was infected, 58.7% stated that
the child didn’t need testing followed by 23.4% saying
they were very far from testing site (n=652).

ICT Burden for Children of HIV+ mothers

Figure 3 shows ICT burden for children of HIV infected
mothers that still needed HIV testing by maternal HIV
diagnosis and ART treatment status. Of children who
still needed ICT, 50% were children of HIV+ mothers
on ART, while 42% were children of undiagnosed HIV+
mothers. A minority 8% children were born to HIV+
mothers who knew their HIV positive status but weren’t
on ART (n=2120).

ICT Burden for Children born to HIV Infected Mothers

by Maternal Diagnosis and Treatment Status,
data from the PHIA Surveyed Countries
(Zambia, Malawi, Eswatini, Tanzania), 2015-2016

Undiagnosed

Mother
HIV+ Mother
Known HI\.I'+1 42%
not on ART %
8%

Mother HIV+
on ART

50%

Figure 3. ICT Burden for Children born to HIV Infected
Mother by Maternal Diagnosis and Treatment Status, da-
ta from the PHIA Surveyed Countries (Zambia, Malawi,

Eswatini, Tanzania), 2015-2016.

This figure indicates of children born to HIV+ mothers and
were never tested for HIV, 50% had HIV+ mother on ART

while 42% had a mother never tested for HIV herself.
(n=1090)
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Discussion

Pediatric HIV case finding using index case testing
was found to be low in all study settings except for
Eswatini. Among parents who responded to the
question why a child was not tested for HIV, the
majority responded as the child didn’t need the
test. This is a troubling pattern and needs to be
addressed through counseling.

Other factors for low ICT performance may in-
clude failure of health care workers to provide HIV
testing, and low access for early infant diagnosis
and each need to be addressed (11, 15-17). Line
listing, tracking and testing of eligible children
from ART sites, training support for health care
workers and support staff, strong monitoring, su-
pervision and coaching focusing on ICT may
strengthen health systems (18). At individual level,
the use of HIV self-test, home based or community
based testing can facilitate testing for children by
bringing testing closer to the family (19). This will
help to address gaps in testing arising from the
need to travel long distance for testing. Offering
weekend testing services is another option as eligi-
ble children often go to school during normal of-
fice hours (15).

All possible entry points at facility and community
level need to be explored to minimize missed op-
portunities for ICT (20, 21). That is why address-
ing gaps in HIV testing needs to be addressed ur-
gently. However, the low hanging fruit still is ART
clinics that serve infected parents on treatment
(22). Equally important for pediatric HIV case
finding is parental HIV testing as nearly 50% undi-
agnosed children have undiagnosed parents as in-
dicated in this study. Prioritizing targeted testing of
parents in settings providing service for children
and adolescents may be needed (23).

ICT seems to be prioritized when there is maternal
infection. This is logical as mother to child trans-
mission accounts for the majority of pediatric in-
fection as high as >90%. But, that should not be
the only consideration for testing as there is a pos-
sibility of transmission from the father through the
sharing of sharp objects within a household (24).
In addition, the first index identified may be the
father, in which case children should be tested
without delay irrespective of maternal testing (25).

Maternal testing was found to be the driving force
for testing of children irrespective of whether the
mother was infected or not. It is therefore im-
portant to make use of this in testing of at risk chil-
dren using family centered approach. Additionally,
testing of children was found to be better when
mothers knew their HIV+ status. Testing of chil-
dren was even better when the mother was on
ART. Only when fathers knew their HIV+ status
did more children got tested compared to those
who didn’t know their HIV+ status. Even in that
case, however, ICT for children was average. That
needs to alert health care workers that counseling



including disclosure support needs to be very good when
the index is the father (26).

Access for testing may be an issue as most children who
were not tested were found to be in rural settings. This
needs a strategic approach if the first 95 and second 95
targets are to be met for children. PEPFAR’s pivot to
high burden settings means mostly urban areas with high
HIV burden are targeted (3). Rural settings still need to
have targeted interventions like ICT taking into consid-
eration cost of interventions (27, 28).

Looking at age of children, older children were found to
be less likely to be tested. This may be due to low per-
ception of the possibility of infection in older children
(29). Late progression is a strong possibility especially
when the infection occurs late through breast feeding
(30). The other possibility is that parents may have false
sense of security if PMTCT interventions were received.
The determination of final infection status of HIV ex-
posed infants at 12-18 months is an important interven-
tion that should be strengthened. Current trends in Ken-
ya, for instance, show that final status is not determined
in 22% of children even after receiving PMTCT inter-
ventions (31).

Counseling approaches need to take literacy into account
since (15), tertiary education of the father was associated
with better ICT coverage. Index parents from highest
wealth quintile were associated with low ICT coverage.
Wealthy people usually take treatment in private facili-
ties which should be targeted to reach them (32).

The analysis in this study focused on testing of children
at least once. As stated earlier, there always is a possibil-
ity of infection outside the mother-to-child transmission
window and hence, the testing gap reported here shows
the minimum. Parents should be educated of this risk
and HIV risk assessment conducted on ongoing basis to
identify and test eligible children (33).

This study quantified one of the root causes for the low
pediatric ART up
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take in many sub-Saharan African countries which
is low pediatric case finding due to low ICT cover-
age. Important determinants like the role of
PMTCT knowledge on ICT coverage, for instance,
can be explored in demographic health surveys but
these surveys need to measure pediatric HIV test-
ing as a variable (34). Studies are also needed to
explore why children eligible for ICT are not test-
ed to design targeted and individualized interven-
tions. The most important limitation of this study
was that reason for not getting children tested was
not captured for all parents and hence we couldn’t
present the complete picture.

Conclusion

Pediatric HIV testing for children of HIV infected
parent(s) was found to be low. Maternal HIV test-
ing was found to be the single most important fac-
tor to get a child tested for HIV. There still are
missed opportunities in ICT testing of children
even when parents know their HIV+ status and that
should be addressed urgently. Rural settings need
to be prioritized for ICT in order to address testing
gap. Adult case finding is as important for pediat-
ric HIV case finding as nearly half children who
need testing are living with undiagnosed mothers.
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Abstract

Background: Asthma is one of the common chronic respiratory illnesses that affect approximately 339 million
people in the world. This study aimed to assess asthmatic patients’ usage of short-acting beta-2 agonist (SABA)
medication and Asthma control with GINA recommended asthma management guidelines.

Methods: A longitudinal study of data set from the Ethiopian African Severe Asthma Project (ASAP) at Tikur
Anbessa Specialized Hospital was used as a data source. The ASAP project was a prospective, multicentered,
cohort study designed to investigate the prevalence and clinic characteristics of severe asthma in three African
countries. Socio-demographic, comorbid conditions, and medication usage were extracted from the database.
Descriptive statistics and binary logistic regression were used in data analyses.

Results: A total of 203 asthmatics were included in this analysis; 124 (61.1%) were females and 55 (27.1%)
were age group 50-59 years. At baseline, 190 (93.6%) had uncontrolled asthma. Most 110(54.2%) were using
only SABA medication. Of those patients using SABA alone, 108 (98.18%) had uncontrolled asthma. After enroll-
ment in ASAP, GINA management guidelines were followed, inhaled corticosteroids (ICS) and long-acting beta-
agonist (LABA) medications were the most frequently prescribed medications 182(89.7%), and usage of SABA
medication decreased from 54.2% to 29.6%. Asthma control level significantly improved (P<0.0001) at six and
twelve months of therapy as compared to baseline. Combination therapies were frequently prescribed at six
months 172(84.2%). The frequency of controlled asthma at baseline, six, and twelve months was 6.40%, 65.02%,
and 71.92%, respectively.

Conclusion: Implementation of GINA guidelines significantly improved asthma control. For a better outcome of
asthma treatment, we are highly recommended the adoption of the GINA guideline in the national treatment
guideline of Ethiopia.

Keywords: Short-acting beta agonist, Asthma control, Asthma guidelines

Citation : Fuad O, Bekele A,Mekasha A,et al. The Implementation of Global Initiative for Asthma (GINA)
Guidelines and Its Impact on Asthma Control in Ethiopia: A Longitudinal Study. Ethiop. Med J 60 (4) 338 — 347
Submission date : 9 January 2022 Accepted: 21 September 2022 Published: 1 October 2022

Introduction:

According to a worldwide cross-sectional survey
on asthma, prevalence is expected to rise to 400
million by 2025 [7-10]. According to the most
recent WHO statistics, which were published in
2020, there were 4,484 asthma-related deaths in
Ethiopia in 2020 or 0.80% of all deaths. Ethiopia
was ranked 71% in the world with an age-adjusted
death rate of 8.13 per 100,000 people [11].

According to the Global Initiative for Asthma
(GINA), asthma is a complex disease defined by
chronic airway inflammation and a history of respira-
tory symptoms such as wheezing, shortness of breath,
and chest tightness. Asthma is one of the most com-
mon chronic respiratory illnesses that affects 339 mil-
lion people in the world and causes a significant bur-
den of disease in people of all ages, including early
mortality and poor quality of life [1-6].



Asthma's long-term management focuses on symptom
control and risk reduction, including lessening the over-
all health burden as well as exacerbations, airway dam-
age, and medication side effects [6, 12, 13]. Proper im-
plementation of GINA guidelines on the best preventive
and management strategies for mild to severe asthma
has improved asthma outcomes [12].

In Ethiopia, most asthmatics use short-acting beta ago-
nist (SABAs) medication for asthma treatment due to
the lack of availability and high cost of other better con-
troller therapies [14]. Many studies have suggested that
asthma control is inadequate with SABA treatment alone
[15-18].

One post hoc analysis study showed that the use of only
SABA treatment for two weeks led to severe exacerba-
tion of asthma resulting in hospital admission [19]. In
1992, it was reported that the use of SABA was associat-
ed with a risk of fatal and nearly fatal asthma, as well as
death [20]. The US National Review of Asthma Deaths
(NRAD) identified high prescription of SABA treatment
as a key factor in over 40% of deaths [21]. Today, the
controversy is not only focusing on SABA but also in-
cluded long-acting beta-agonist (LABA) [15-17, 22].

The Ethiopian Asthma Management Guideline still ad-
vocates SABA (salbutamol) for the treatment of acute
asthma attacks and severe persistent asthma. However,
in high-resource countries, SABA medications have
largely been replaced by low-dose inhaled corticosteroid
(ICS) and LABA combination therapy for better asthma
control [12, 23]. For this reason, we aimed to assess the
SABA usage pattern and asthma control of participants
in the Ethiopian component of the African Severe Asth-
ma Project (ASAP) using the GINA guideline.

Methods

Study design
This was a longitudinal study of a database from the

Ethiopian ASAP project at Tikur Anbessa Specialized
Hospital. ASAP Project was a prospective cohort study
conducted from August 2016-May 2018 in three African
countries; Ethiopia, Uganda, and Kenya [24]. This lon-
gitudinal study was done from 2018 to 2019 at Tikur
Anbessa Specialized Hospital database archive of the
ASARP project.

Source data

The source data was from ASAP Project which was a
research project. severe asthma in East Africa. The study
sites include of three teaching and national referral hos-
pitals in Kenya (Kenyatta Hospital), Uganda (Mulago
Hospital) and Ethiopia (Tikur Anbessa Hospital).
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The inclusion criteria for ASAP project were pa-
tients with chronic respiratory symptoms (more
than 8 weeks) with Physician diagnosed asthma
based on symptom, Skin prick test and spirometry
and age above or equal to 18 years and below 70
years. For the current analysis the Ethiopian site
data was used as the original data for this study,
with 419 participant records serving as source data
[24].

Based on the data-sharing agreement, the ASAP
project data at Tikur Anbessa Hospital, Addis Aba-
ba, Ethiopia was retrieved and reviewed. The ex-
tracted information for this study included socio-
demographic, comorbid conditions, risk factors,
and medications. The severity of asthma, its con-
trol, and the medications given and utilized by the
patients were the primary factors examined before
enrollment, six-month, and during the 12-month
treatment period. The study inclusion criteria were
>18 years of age, confirmed asthma diagnosis, and
Addis Ababa residents. The exclusion criteria were
any missing data on important factors that might
impact the primary goal of the study, such as spi-
rometry findings, asthma severity, and control sta-
tus. (Figure 1).

Enroliment Ne=d19

Month six follow.up N=263

Month twelve _
follow-up N=228 -

Final study
population

Figure 1: Flow chart for final participant selec-
tion from the original dataset for this study.

Operational definitions

The severity of asthma was defined based on the
American Thoracic Society (ATS)/European Res-
piratory Society (ERS) definition [25].

Procedures

At the start of the study, medications use as well as
asthma control and severity were evaluated for
each subject. The participants were then given
standard care asthma medicines based on their
asthma severity and control level at baseline fol-
lowing GINA and Expert Panel 3 guidelines
[8,12].



Those who received standard asthma medications con-
tinued to use it for the next six months. At six months,
asthma severity and control were again assessed. Based
on these findings, the management of asthma was modi-
fied for the next six month. After 12 months from enroll-
ment, asthma control and severity were again reassessed
(Figure 2).
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Figure 2: Exposure to asthma medications and the
respected outcome related to the exposed medications.

Statistical analysis

Based on the original research case recording forms
(CRF) dummy code, data from the baseline, six months’
and twelve months’ were imported into the STATA soft-
ware version 15.0 code. In a table, continuous variables
were summarized using means (standard deviations). All
categorical variables were summarized using percent for
the various categories and displayed as bar graphs, pie
charts, dot charts, or tables. When comparing two cate-
gorical data sets, chi-square test was used while Fisher's
exact tests were used when the expected cells were less
than 5.

The Cochran Q test was used to compare the result at
three distinct periods since our data was matched
(Paired), having more than two datasets and it was nom-
inal independent data set. Each pair of independent
groups was likewise subjected to the McNamara test.
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For numerous comparisons across groups, the p-
value is taken as individual comparison alpha =
(Overall Alpha)/c = 0.05/3 = 0.01667 for the
Cochran Q test. To predict the relationship be-
tween different medicines and asthma control sta-
tus, a binary logistic regression was used. Statisti-
cal significance was defined as a p-value of less
than 0.05.

Ethical considerations

All participants in the original ASAP research
gave their written consent to participate in the
study.

The study was authorized by CDT Africa’s scien-
tific and ethics committee, as well as the Institu-
tional Review Board at Addis Ababa University
College of Health Sciences.

RESULTS

Table 1 summarizes socio-demographic data.
There were 203 (48.5%) study participants; 124
(61.1%) were females and 55 (27.1 %) were be-
tween the ages of 50 - 59 years. A total of 40 indi-
viduals (19.7%) did not have formal education,
while 58 (28.6%) started but did not complete ele-
mentary school. Most participants (67.2%) were
married; 42 (20.7%) were jobless, and 58 (28.6%)
were housewives.

At baseline, 114 subjects (56.2%) had severe per-
sistent asthma and 190 (93.6%) had uncontrolled
asthma (115, 92.7% women and 75 (94.9%) men).
The age of first asthma attack and disease severity
differed significantly in proportion (P=0.038).

One hundred and eighty-eight (92.6%) of the par-
ticipants were nonsmokers. Ten (66.7%) of the 15
smokers had uncontrolled asthma, whereas one
(6.67%) had controlled disease. Most of the partic-
ipants, 148 (72.9%), claimed to have been exposed
to biomass smoke, and many of them suffered
from uncontrolled asthma. All the smoking-related
exposures were not statistically significant (P >
0.05) (Table 2).

The most common co-morbidity was hypertension
28 (13.8%), followed by gastro-esophageal reflux
disease 17 (8.4 %). The majority (n=17, 60.7%) of
individuals with hypertension had uncontrolled
asthma, whereas 2 (7.4%) had well-controlled
asthma. Eight (47.1 %) of those with gastro-
esophageal reflux had poorly or partially con-
trolled asthma, none of whom had controlled asth-
ma. There were 8 (3.9%) and 10 (4.9%) with rhi-
nosinusitis and eczema/dermatitis, respectively,
and both co-morbidities were significantly related
to asthma severity (P=0.011 and P=0.018, respec-
tively) (Table 3).
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Table 1: Table 1. Shows the descriptive statistics of eligible participants based on their asthma control at Baseline.

Measures Overall Asthma severity Asthma control level
N=203 N (%) N (%)
Severe Non- P-value Well Not P-value
severe controlled  controlled
Sex n (%)
Male n (%) 79 (38.92)  46(58.23) 33(41.77) 0.635 4(5.06) 75(94.94)  0.533
Female n (%) 124 (61.08) 68 (54.84) 56(45.16) 9(7.26) 115(92.74)
Total 203(100) 114(56.16) 89(43.84) 13(6.40) 190(93.60)
Age n (%)
18-29 8(3.94) 3(37.50) 5(62.50) 0.157 0(0.00) 8(100) 0.244
30-39 24 (11.82)  8(33.33) 16(66.67) 4(16.67) 20(83.33)
40-49 52(25.62) 29(55.77) 23(44.23) 1(1.92) 51(98.08)
50-59 55(27.09) 34(61.82) 21(38.18) 4(7.27) 51(92.73)
60-69 43(21.18) 27(62.79) 16(37.21) 3(6.98) 40(93.02)
>=70 21(10.34) 13(61.90) 8(38.10) 1(4.76) 20(95.24)
Education level n (%)
None 40(19.70) 23(57.50) 17(42.50) 0.603 2(5.00) 38(95.00)  0.610
Incomplete Primary  58(28.57) 32(55.17) 26(44.83) 2(3.45) 56(96.55)
Complete Primary 17(8.37) 7(41.18) 10(58.82) 2(11.76) 15(88.24)
Incomplete Second- 21(10.34) 15(71.43 6(28.57) 1(4.76) 20(95.24
ar
C(})/mplete Second- 23(11.33) 13(56.52) 10(43.48) 3(13.04) 20(86.96)
a
Trgrtiary 44(21.67) 24(54.55) 20(45.45) 3(6.82) 41(93.18)
Marital status n (%)
Single 19 (9.45) 9(47.37) 10(52.63) 0.299 2(10.53) 17(89.47)  0.661
Married 135(67.16)  77(57.04) 58(42.96) 9(6.67) 126(93.33)
Separated 14 (6.97) 11(78.57) 3(21.43) 0(0.00) 14(100.00)
Widowed 32(15.92) 17(53.13) 15(46.88) 1(3.13) 31(96.88)
Child 1(0.50 0(0.00) 1(100.00) 0(0.00) 1(0.53)
Occupation n (%)
Unemployed 42(20.69) 27(64.29) 15(35.71) 0.542 3(0.932) 40(93.02)  0.299
Housewife 58(28.57) 31(53.45) 27(46.55) 5(8.62) 53(91.38)
Teacher/ Lecturer 6(2.96) 3(50.00) 3(50.00 1(16.67) 5(83.33)
Lawyer 2(0.99) 1(50.00) 1(50.00 0(0.00) 2(100.00)
Armed forces 1(0.49) 1(100.00) 0(0.00) 0(0.00) 1(100.00)
Student 1(0.49) 0(0.00) 1(100.00) 0(0.00) 6(100.00)
Factory Worker 7(3.45) 2(28.57) 5(71.43) 1(14.29) 6(85.71)
Allied Health 2(0.99) 1(50.00) 1(50.00) 0(0.00) 2(100.00)
Worker
Manager 4(1.97) 3(75) 1(25.00) 0(0.00) 3(100.00)
Clerical Worker 2(1.97) 0(0.00) 1(100.00) 0(0.00) 2(100.00)
Other 78(37.50) 45(57.69) 33(42.31) 3(3.85) 75(96.15)
Age asthma Occurs n (%)
<15 15 (7.39) 7(46.67) 8(53.33) 0.038 1(6.67) 14(93.33)  0.922
15-24 40 (19.70)  29(72.50) 11(27.50) 2(5.00) 38(95.00)
25-34 82 (40.39)  44(53.66) 38(46.34) 7(8.54) 75(91.46)
35-44 36 (17.73)  24(66.67) 12(33.33) 1(2.78) 35(97.22)
45-54 17 (8.37) 5(29.41) 12(70.59 1(5.88) 16(94.12)
55-64 10 (4.93) 4(40.00) 6(60.00) 1(10.00) 9(90.00)
>64 3(1.48) 1(33.33) 2(66.67) 0(0.00) 3(100.00)

Note: The age of the participants was categorized based on the eligibility criteria but the age that asthma oc-
curred is not necessary to consider any age limit. The age of asthma occur is statistically significant with the

severity of asthma P<0.05
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Table 2: Shows Cigarette smoking, Biomass, and kerosene exposure vs asthma control level

Exposure  Overall Asthma severity No P-value Asthma control level P-value
Measures N=208 (%) No (%)
Severe Not severe Well- Not con-

controlled  trolled

Smoking history No (%)

Current/ 15 (7.39) 10(66.67)  5(33.33) 0.394 1(6.67) 14(93.33)  0.966
Former

Smoker

Never 188(92.61) 104(55.32) 88(44.68) 12(6.38) 176(93.62)

smoker

Biomass smoking history No(%)

Yes 148(72.91) 85(57.43)  63(42.57)  0.548 10(6.76) 138(93.24) 0.736
No 55(27.09) 29(52.73)  26(47.27) 3(5.45) 52(94.55)
Kerosene Exposure No (%)

Yes 41(20.20)  24(58.54) 17(41.46)  0.731 4(9.76) 37(90.24)  0.326
No 162(79.80) 90(55.56)  72(44.44) 9(5.56) 153(94.44)

Note: The smoking habits to cigarette, biomass, and kerosene is not statistically significant P >0.05

Table 3: Co-morbidities associated with asthmatic patients grouped versus severity and control level of asthma

Medication changes from enrollment to month 12 of the study are shown in Table 4.

Asthma control level No P-

Asthma severity P-value (%) value
. yege Overall
Comorbidities N=203
- Severe Not severe Well- Not con-

n=114 n=89 controlled trolled
Rhino sinusitis 8(3.94)  1(12.50)  7(87.50) 0.011 0(0.00) 8(100.00)  0.450
Nasal polyps 3(1.48)  2(66.67) 1(33.33) 0.712  0(0.00) 3(100.00)  0.648
Eczema/dermatitis 10(4.93)  2(20.00)  8(80.00) 0.018  0(0.00) 10(100.00)  0.396
Depression 1(0.49)  1(0.49)  0(0.00) 0430  0(0.00) 1(100.00)  0.793
Gast hageal  re-
s disonme 20 T 17(8.37)  8(47.06)  9(52.94) 0.430  0(0.00) 17(100.00)  0.260
Obstructive sleep apnea  2(0.99)  0(0.00)  2(100.00  0.108  0(0.00) 2(100.00)  0.710
HIV 3(1.48) ?1 00.00) 0(0:00) 0.123  0(0.00) 3(100.00)  0.648
COPD 0(0.00)  0(0.00)  0(0.00) 0(0.00) 0(0.00)
Heart failure 0(0.00)  0(0.00)  0(0.00) 0(0.00) 0(0.00)
Hypertension %183 ) (1670 Jy  116929) 0601 27.14) 26(92.86)  0.863

. 29 19

Other diseases (1429) (6552  103448) 0273 2(690) 27(93.10)  0.907
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Table 4: The medication used by participants at different points in the study visits and the level of asthma

control that corresponds with asthma.

Before N=20 Asthma control P- N=2 Asthmacontrol P- N=2 Asthma control P-
enroll- 3 at val 03 at six month val 03 at twelve month  val-
ment n base line ue n ue n ue
(%)  Well Not (%)  Well Not (%)  Well Not
Con- con- Con- con- Con- con-
trolled trolled trolled  trolled trolled  trolled
SABA 110 2(1.82) 108 00 60 41 19 05 2 2 0 0.37
only (54.) (98.1) 04 (29.5 (68.33) (31.67 22 (099 (100.0) (0.00) 5
6) ) )
ICS 7 3 4 00 3 1 2 02 1 1 0 0.53
only (3.45 (42.86) (57.14) 00 (1.48 (33.33) (66.67 46 (049 (100.0) (0.00) 1
) ) )
SA- 20 3 17 00 15 8 7 03 24 15 9 0.27
BA+IC (9.85 (15.00) (85.00) 98 (7.39 (53.33) (46.67 24 (11.8 (62.5) (37.50 4
S ) ) ) ) )
ICS+L 28 2(7.14) 26 0.8 182 119 63 07 171 124 47 0.66
ABA (13.7 (92.86) 63 (89.6 (65.3) (34.62 52 (842 (72) 274) 4
) ) ) )

SABA-only medications were taken by 110
(54.2%) individuals before enrollment, but this
number dropped to 60 (29.56%) once the severity
of asthma was assessed at the beginning of the
study and patients started with GINA based treat-
ment regimen. Similarly, over the next six months
of the study, the use of SABA medicines by study
participants decreased significantly (n=2, 0.99 %).
In contrast to the baseline, the wusage of
ICS+SABA and ICS+LABA medicines use signif-
icantly increased.

The proportion of asthma control at each visit was
substantially different from baseline to month
twelve (P= 0.0001), according to the Cochran Q

During the six-month follow-up visit, 132 (65.0%) had
controlled asthma and by the end of twelve month, 146
(71.92%) had controlled asthma while 57 (28.08%) of
participants had uncontrolled asthma.

Multiple comparison tests were evaluated with the
McNemar test where the absolute smallest difference
predicted was 12.9%; alpha = (Overall Alpha)/c =
0.05/3 = 0.01667 for individual comparisons. Baseline
and six-month asthma control levels, as well as baseline
and twelve-month asthma control levels, were substan-
tially different from each other, with absolute differ-
ences of 58.6 % and 65.5 %, respectively. The differ-
ence in P-value at baselines and six-month as well as
baseline and twelve-month was statistically significant
(P<0.0001). There was no statistically significant

Table 5: shows the Cochran Q test between the outcome of asthma control following the medication at
three different times and the McNamara test between each group pair.

Coch  Multiple Comparisons using Minimum Re- Multiple
ran's  quired Absolute Difference Compari-

sons using
the
McNama-
ra Test

Group Asthma Control out- P- Comparison of  Absolute Mini- Reject  P-value

) come value  each group difference  mum Ho
Variables  “Controlled  Not con required  with
(mi (%)-m  absolute the
trolled (%) differ-  over-
ence all o*
Test at 13(6.40%) 190 0.000  Test at Base- (93.60 - 12.88 Yes 0.00000
) (93.6%) 0 line Vs Testat  34.98)
Baseline Month six 58.62
Test at 132 71 Test at Base- (93.60 - 12.88 Yes 0.00000
(65.0%) (34.98%) line Vs Testat  28.08)
6 month month twelve ~ 65.52
Test at 146 57 Test at Month ~ (34.98- 12.88 No 0.17967
(71.92%) (28.08%) six Vs Testat ~ 28.08)6.90
12 month month twelve




SABA-only medications were taken by 110
(54.2%) individuals before enrollment, but this
number dropped to 60 (29.56%) once the severity
of asthma was assessed at the beginning of the
study and patients started with GINA based treat-
ment regimen. Similarly, over the next six months
of the study, the use of SABA medicines by study
participants decreased significantly (n=2, 0.99 %).
In contrast to the baseline, the usage of
ICS+SABA and ICS+LABA medicines use signif-
icantly increased.

The proportion of asthma control at each visit was
substantially different from baseline to month
twelve (P= 0.0001), according to the Cochran Q
paired group test. At the start of the study, 190
(93.6%) of the patients had uncontrolled asthma.
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During the six-month follow-up visit, 132 (65.0%)
had controlled asthma and by the end of twelve
month, 146 (71.92%) had controlled asthma while
57 (28.08%) of participants had uncontrolled asth-
ma.

Multiple comparison tests were evaluated with the
McNemar test where the absolute smallest differ-
ence predicted was 12.9%; alpha = (Overall Al-
pha)/c = 0.05/3 = 0.01667 for individual compari-
sons. Baseline and six-month asthma control lev-
els, as well as baseline and twelve-month asthma
control levels, were substantially different from
each other, with absolute differences of 58.6 % and
65.5 %, respectively. The difference in P-value at
baselines and six-month as well as baseline and
twelve-month ~ was  statistically  significant
(P<0.0001). There was no statistically significant
change after six months and twelve months of
treatment (Table 5).

Table 5: shows the Cochran Q test between the outcome of asthma control following the medication at
three different times and the McNamara test between each group pair.

Coch  Multiple Comparisons using Minimum Multiple
ran's Required Absolute Difference Compari-
Q sons using
the
McNama-
ra Test
Group Asthma Control out- P- Compari- Absolute Mini- Reject  P-value
) come value sonofeach difference mum Ho
Variables Controlled Not con group re- with
(mi (%)-mi  quired  the
trolled (%) abso-  over-
lute all a*
differ-
ence
Test at 13(6.40%) 190 0.000  Test at (93.60 - 12.88 Yes 0.00000
. (93.6%) 0 Baseline 34.98)
Baseline Vs Testat  58.62
Month six
Test at 132 71 Test at (93.60 - 12.88 Yes 0.00000
(65.0%) (34.98%) Baseline 28.08)
6 month Vs Testat  65.52
month
twelve
Test at 146 57 Test at (34.98- 12.88 No 0.17967
(71.92%) (28.08%) Month six  28.08)6.90
12 month Vs Test at
month

twelve




A binary logistic regression was employed to examine
SABA-only medication users, ICS-only medication us-
ers, ICS plus SABA as needed medication users, and
ICS plus LABA medication users at baseline to predict
the effects on the odds of observing Asthma control. The
binary logistic regression analysis showed that ICS-only
medication users were 10.07 times more likely to control
their asthma than non-users (OR = 10.071, CI = 1.683,
60.275,P=0.011).

Discussion

Our study clearly demonstrates the role of controller
medication (ICS or ICS+LABA) in improving asthma
control. At baseline, most of the asthmatic individuals
were using SABA alone therapy and had uncontrolled
asthma. After enrollment in ASAP and starting on GINA
guideline-based management, there was gradual and
significant improvement in asthma control with ICS and
LABA medications. This gradual improvement in asth-
ma control shown over a year of appropriate treatment
was also associated with less use of SABA- alone thera-

py.

Our findings are consistent with previous study findings.
Numerous studies, mostly in high-resource countries,
have shown that ICS use lessens asthma exacerbations
and increases asthmatic quality of life [24, 26-29]. Long
-term use of SABA-only medications has been linked to
severe asthma exacerbation and inflammation in other
studies [21, 30-32]. Furthermore, a post-hoc analysis
study published in 2015 found that long-term usage of
SABA before admission to the hospital resulted in se-
vere asthma exacerbation [19].

In 2019, GINA reviewed 231 prospective articles and
proposed an evidence-based recommendation that SA-
BA-only treatment for asthma in adults and adolescents
should no longer be used [12]. For as-needed controller
therapy in mild asthma, evidence-based alternatives are
offered, with low dosage controllers being preferred for
Step 1 and Step 2. If needed, ICS-formoterol can be giv-
en as needed for symptom alleviation and before exer-
cise [8,12].

In 2014, the Ethiopian Asthma Management Guidelines
proposed first-line therapy for persistent moderate to
severe persistent asthma should be ICS + SABA as re-
quired. Other drugs, such as OCS and methylxanthines,
could be used as a backup. Alternative treatments such
as ICS+LABA medicines were mentioned but not rec-
ommended [14]. The 2019 GINA guideline, on the other
hand, consider ICS to be a major controller and reliever,
while SABA is an option, and does not advocate
ICS+SABA as first-line therapy [12].
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There were two other important study findings.
Environmental exposures to cold weather, dust,
vehicle fumes, and strong odors played a key role
in triggering asthma [33-35]. Avoidance of these
environmental triggers may also improve asthma
control in our cohort as shown in other studies [36-
38].

In our analysis, similar to other studies, comorbidi-
ties were common in our study population. Proper
management of comorbidities may also improve
asthma control [39].

Conclusion :

In Ethiopia, a low-resource country, use of GINA
guidelines significantly improved asthma control.
The use of SABA medication to control and allevi-
ate asthma symptoms was shown to be ineffective.
Furthermore, it was discovered that ICS was the
most effective first-line treatment. Societies and
regulatory body should advocate for the availabil-
ity of reasonably priced asthma medications in-
cluding ICS and LABA for disease control as rec-
ommended by current asthma management guide-
lines.

Limitation of the study

Because we used secondary data that was original-
ly obtained for other purposes, generalization is
questionable. But this study clearly showed that
guideline-based asthma management improved
asthma control.
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Abstract

Background: Intensive care unit infections are health care problems affecting millions globally each year. In-
tensive care unit mortality of infectious patients is increasing and as high as 14.31% to 45.4%. This study aimed to
determine the microbiological culture profile and antimicrobial susceptibility pattern of patients admitted to two
intensive care units in Addis Ababa.

Methods and materials: An institutional-based retrospective observational study was carried out on all patients
with microbiological culture and susceptibility results after admission to the adult intensive care unit at two Addis
Ababa hospitals from January 2019 to December 2019. Data were collected by trained data collectors using a
standard and pretested questionnaire. Collected data were coded, entered into Epi-Info, and analyzed using SPSS
version 25. Correlation and regression analysis was used for assessing associations. A p-value of less than 0.05
was taken as significant.

Results: A total of 106 patients with 173 culture results were analyzed. The majority, 68(64.2%), were males. The
mean age of the patients was 35.08+1.6 years. The most common documented source of infection was the pulmo-
nary system 84(54.5%), followed by urinary tract infection 26(16.9%). Forty-four (25.43%) of cultures had
growth. Gram-negative was identified in 35(68.63%) isolates. Acinetobacter species account for 10(28.57%), fol-
lowed by Klebsiella pneumoniae and E. coli 7(13.725%) respectively. Higher antimicrobial resistance was shown
to cephalosporin and penicillin. The mortality rate among subjects was 32.1%.

Conclusion and Recommendations: Pulmonary source being the common infection site, resistant gram nega-
tives were the predominant microorganisms identified. Designs of future multicenter and prospectively designed
studies are crucial to improve the outcome of critically ill patients.

Keywords: Microbiological culture profile, antimicrobial susceptibility pattern, Intensive Care Unit.
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Background

Intensive care unit infections are among the most seri-
ous infections and leading causes of morbidity and
mortality in hospitalized patients, where indiscrimi-
nate and prolonged use of antimicrobials is common
and leads to the emergence of resistant strains (1). A
countrywide survey on the capacity of ICU care in
Ethiopia showed that critical care service is flourish-
ing. However, inadequate quality of care and poor
infection prevention practices were reported. Studies
from Africa indicate that the ICU mortality rate is
high. For instance, ICU mortality in Uganda, Tanza-
nia, and Kenya were 40.1 %, 41.1%, and 53.6 % re-
spectively. Similar studies from Ethiopia also showed
that ICU mortality raged 28% -50 % (2, 3).

It has been reported that ICU-acquired infections
are common in low-resource settings. Resistant
microorganisms are commonly reported in ICU-
admitted patients. The common ones among these
resistant microorganisms are methicillin-resistant
s. aureus (MRSA), and vancomycin-resistant en-
terococcus (VRE) (3, 4). Tracheal aspirate (29.9%)
and exudate were the most frequently received
clinical specimens that tested positive for culture
(22.7%). The most frequent organisms isolated
were Acinetobacter species from tracheal aspirate
and Pseudomonas species from blood samples,
whereas Escherichia coli was the predominant or-
ganism found in urine, exudate, and other bodily
fluids (5-7).



Knowledge of antimicrobial susceptibility in ICU is
crucial and far more important for giving effective treat-
ment and decreasing the spread of drug-resistant micro-
organisms. It is a crucial step for early intervention, de-
creasing healthcare costs, improving the outcome of
patients, and treatment provider satisfaction (8, 9). To
the best of our knowledge, there was no study done in
the ICU setting, both institutionally and country-wise.
So, this study will be a significant input in addressing
the gap.

Methods

Study setting and design

An Institutional based retrospective observational study
was conducted at two intensive care units located at St.
Paul's hospital millennium medical college and Addis-
Ababa burns, emergency, and trauma Hospitals.
SPHMMC is a referral teaching hospital in Addis Aba-
ba, Ethiopia. AaBET hospital is a branch of SPHMMC
with an emergency complex that gives services to emer-
gency, burns, and trauma cases. SPHMMC is a 14-
bedded ICU admitting patients above the age of 14
years, and AaBET hospital is also a 14-bedded ICU that
gives service to all patients regardless of age and clinical
diagnosis, but mainly to trauma and burns. Both are gen-
eral ICUs.

Sample size and sampling technique

Non-probability- convenience sampling technique was
applied to all ICU patients from January 2019 to Decem-
ber 2019, with microbiological culture sent 48 hours
after admission.

Data collection procedures

Data were collected from patient charts using pretested
and structured questionnaires after ethical clearance was
received from St. Paul’s hospital millennium medical
college’s institutional review board. The study was con-
ducted in accordance with the procedures and guiding
ethical principles of SPHMMC. All microbiological
cultures and susceptibility results of patients sent after
intensive care unit admission from January 2019 to De-
cember 2019 were included in the analysis. Data were
collected by trained data collectors using pretested
standardized checklists developed by the principal in-
vestigator. Socio-demographic data, comorbidities, sites
of infection, causative micro-organisms, ICU admission
category, associated organ failure, type of culture sent,
antimicrobials given before culture sampling and based
on susceptibility result, and patient outcome to ICU
were retrieved. All data was taken from patient record
charts with collected laboratory culture and susceptibil-
ity results after selecting their MRN from the ICU regis-
tration book.
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Data management

Data were entered into Epi-Info and statistical
analysis was performed using SPSS version 25.
The Chi-square test was used for categorical varia-
bles. Mean, median, and standard deviation (SD)
were used for continuous variables.

Ethical considerations

The need for informed consent was waived by the
institutional review committee of St. Paul’s hospi-
tal millennium medical college due to the retro-
spective nature of the study. The proposal was
approved by St. Paul's hospital millennium medi-
cal college IRB with Ref. No. of pm 23/384.

Results

Demographic characteristics

A total of 106 patients, having culture results after
admission to ICU for over one year, were ana-
lyzed. The majority, 68(64.2%), were males, and
the median age was 30.5 years, with a range of 3-
82 years.

Most of the patients, 75(70.8%), were from the
emergency department. The median length of ICU
stay was 31 days (interquartile range of 3-128
days). And the hospital length of stay before ICU
admission was 6.89+10.52 (mean +SD). More than
99% of the patients have met the systemic inflam-
matory response syndrome (SIRS) criteria.

Clinical characteristics of patients

In most patients, 49(46.2%) had comorbidities
during admission. The most common comorbidity
was hypertension 14(28.6%, and congestive heart
failure 10(20.4%). The majority of deaths, 22
(64.70%), were associated with comorbidity. The
most common site of infection was the pulmonary
system 84(54.5%), followed by urinary tract infec-
tion 26(16.9%), skin/soft tissue infection 18
(11.7%), Central nervous system 16(10.4%), and
10(6.5%) intra-abdominal focus. The pulmonary
55(65.47%) and urinary focus 18(69.23%) were in
male patients, whereas intra-abdominal source was
higher in females 9(90%). Organ failure occurred
in the majority of 94(88.7%) patients, with the
respiratory system comprising 84(44.7%) of organ
failures, followed by the neurologic system 60
(31.9%), as shown in Table 1.
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Table 1: Outcomes to ICU (discharge and death) among patients admitted to SPHMMC and AaBET ICUs
from January 2019 to December 2019

Variables Total Discharge (N=65) Death P value
(N =106) (N=34)
Comorbidity 49(46.2%) 22(33.8%) 22(64.7%) 196
RVI 3(6.1%) 1(1.5%) 2(5.9%) 735
DM 8(16.3%) 5(7.7%) 3(8.8%) 157
HTN 14(28.6%) 8(12.3%) 5(14.7%) .047
CAD/CHF 10(20.4%) 4(6.15%) 6(17.6%) .588
COPD/Asthma 2(4.1%) 1(1.5%) 1(2.9%) 338
CKD 6(12.2%) 3(4.6%) 3(8.8%) 146
CLD 1(2.0%) - 1(2.9%) .588
Malignancy 2(4.1%) - 1(2.9%) 977
Infection site 154 95 59
Pulmonary 84(54.5%) 51(53.7%) 27(45.8%) .036
Urinary 26(16.9%) 18(18.9%) 4(6.8%) 282
CNS 16(10.4%) 9(9.5%) 7(11.9%) 075
Skin/soft tissue 18(11.7%) 9(9.5%) 9(15.25%) .395
Gastrointestinal 10(6.5%) 8(8.4%) 2(3.4%)
Organ failure 188 105 71
Neurologic 60(31.9%) 33(31.4%) 23(32.4%) 117
Respiratory 84(44.7%) 48(45.7%) 30(42.25%) 119
Renal 31(16.5%) 17(16.2%) 13(18.3%) 165
Cardiovascular 13(6.9%) 7(6.7%) 5(7.0%) ..603

“Number of patients

RVI- Retroviral Infection, DM- Diabetes Mellitus, HTN- Hypertension, CAD/CHF- Coronary artery disease/
congestive heart failure, COPD- Chronic Obstructive Pulmonary Disease, CKD- Chronic Kidney Disease, CLD-
Chronic Liver Disease, CNS- central nervous system

Microbiological profile and antimicrobial susceptibility

Out of the 173 cultures analyzed, 84(48.55%) were blood cultures, urine 69(39.88%), pus 6(3.47%), CSF and body
fluid 5(2.89%) each, and 2(1.16%) of the cultures were tracheal aspirate and stool culture each. Forty-four
(25.43%) of the cultures had growth of 51 microorganism isolates. Gram-negative microorganisms were identified
in 35(68.63%) isolates (Table 2).

Table 2: Type of microorganism isolates on microbiological culture among patients admitted to SPHMMC and
AaBET ICUs from January 2019 to December 2019 (N=number of microorganism

Type of culture Gram-negative  Percentage Gram- Percent- Fungus

(N=35) % (68.7) positive age (N=6)

(N=10) %(19.6) 11.7%
Blood 5 9.80 7 13.73 -
Urine 23 45.10 1 1.96 6
Pus 3 5.90 2 3.92 -
Body fluid 1 1.96 - - -
Tracheal- 3 5.90 - - -

aspirate




Acinetobacter species was the commonest organism
isolated accounting for 10(28.57%), followed
by Klebsiella pneumonia and E. coli 7(13.725%). Ten
(19.60%) microorganisms were gram-positive microor-
ganisms, of which 5(50%) were coagulase-negative
staphylococci, 2(20%) enterococci, and staphylococcus
aureus each, and 1(10%) Streptococcus pneumonia. Six
(11.76%) microorganisms grown were fungal, all from
urine culture (Figure 1). Acinetobacter species had
shown sensitivity to meropenem 5(55.6%), ceftazidime
1(50%), amikacin 3(42.9%), and gentamicin 2(40%),
but resistant at all test times to another cephalosporin
(cefazoline, ceftriaxone, cefepime, and cefotaxime),
TTC, nitrofurantoin and piperacillin.

Tracheal aspirate
Peritoneal fluid

M Urine
Blood
Pus

OCOONLOINT NN A %
— S,

Figure 1: Microorganism isolates from each culture
sample among patients admitted to SPHMMC and
AaBET ICUs from January 2019 to December 2019 (Y-
axis shows the number of microorganism isolates, X-
axis shows the name of microorganisms).

Klebsiella pneumonia was sensitive to imipenem 1
(100%), piperacillin/tazobactam 1(50%), chlorampheni-
col 1(50%), meropenem 3(42.9%), and ciprofloxacin 1
(20%), but resistant to all tested cephalosporin antimi-
crobials (like cefuroxime, ceftazidime, cefepime, and
cefotaxime), nitrofurantoin, ampicillin, and gentamicin.
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Escherichia coli had shown sensitivity to mero-
penem 4(100%), amikacin 1(100%), chloramphen-
icol and nitrofurantoin 2(100%) each, gentamicin
(80%), piperacillin/tazobactam 1(50%), ciproflox-
acin 2(33.3%), and TMP/SMX 1(25%). Whereas,
resistant to cephalosporin (cefazoline, cefotaxime,
and cefuroxime), amoxacillin/clavulanate, pipera-
cillin, and tetracycline at all test times. Pseudomo-
nas aeruginosa was sensitive to ciprofloxacin 2
(100%), amoxicillin, cefepime and piperacillin 1
(100%) each, meropenem and tobramycin 1(50%)
each. As detailed in (Table 3) (Figure 2) below.

Microorganisms isolated from urine culture which
were resistant to all tested antimicrobials
were Klebsiella ozaena (ceftriaxone, gentamicin,
nitrofurantoin, piperacillin, cotrimoxazole, and
tobramycin), and Rhizobium radiobac-
ter (ampicillin, amoxicillin/clavulanate, ceftriax-
one, cefepime, ciprofloxacin, nitrofurantoin, TTC,
cotrimoxazole, and tobramycin).

Citrobacter isolated from urine culture was sensi-
tive to amikacin but resistant to a cephalosporin
(ceftriaxone and cefuroxime), TMP/SMX, ciprof-
loxacin, gentamicin, Amox/Clav, TTC, and pipera-
cillin. Enterococcus isolated from urine culture
had shown sensitivity to ciprofloxacin, daptomy-
cin, and vancomycin, intermediate activity against
erythromycin, but resistance to penicillin G.
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Figure 2: Antimicrobial resistance and sensitivity
distribution among patients admitted to SPHMMC
and AaBET ICUs from January 2019 to December
2019. (Number in bracket means the frequency of
testing with the subsequent antimicrobial, and col-
or is to show the strength of resistance and sensi-
tivity).

TTC- Tetracycline, SMX/TMP- Sulfamethoxazole/
Trimethoprim, PIP/TAZ- Piperacillin/Tazobactam,
CAF- Chloramphenicol.




Table 3: Antimicrobial resistance and sensitivity
frequency among patients admitted to SPHMMC and
AaBET ICUs from January 2019 to December 2019 (N=
number of tests).

Antimicrobials Resistance: Sensitive:
N (%) N (%)
Ampicillin 10(100%) -
Amikacin 12(80%) 8(57.2%)
Amoxacillin/ 12(80%) 3(20%)
Clavulanate
Ceftriaxone 14(100%) -
Cefotaxime 10(100%) -
Cefepime 11(91.7%) 1(8.3%)
Cefuroxime 4(100%) -
Ceftazidime 5(71.4%) 1(14.3%)
Cefazoline 4(100%) -7(23.3)
Ciprofloxacin 23(76.7%) 3(37.5%)
CAF 5(62.5%) 1(50%)
Clindamycin 1(50%) 2(100%)
Daptomycin - -
Erythromycin 1(33.3%) 8(42.1%)
Gentamycin 10(52.6%) 4(66.7%)
Imipenem 1(16.7%) 2(66.7%)
Intrapenem 1(33.3%) 11(68.7%)
Meropenem 4(25%) 2(13.3%)
Nitrofurantoin 13(86.7%) 1(50%)
Norfloxacin 1(50%) -
Oxacillin 2(100%) -
Penicillin 2(100%) 2(18.2%)
Piperacillin 9(81.8%) 6(54.6%)
PIP/TAZ 2(18.2%) 3(13.6%)
SMX/TMP 19(86.4%) 1(10%)
TTC 9(90%) 3(18.7%)
Tobramycn 10(62.5%) -
Vancomycin 2(66.7%) -

Antimicrobial use and ICU outcome of patients

Almost all patients, 103(97.3%) took antimicrobials
before ICU admission or before culture sampling, and
ceftriaxone was used in 67(62.3%) patients, followed by
vancomycin in 62(58.5%), and metronidazole in 56
(52.8%) patients. The most common indications were
pulmonary infection in 68(37.2%), followed by empiric
therapy in 26(14.2%), and urinary-tract infection in 25
(13.7%) patients (see Table 4). Almost a third of
(32.1%) patients died during their ICU stay. Patients
with urinary tract infection and septic shock before ad-

mission were significantly associated with a higher risk
of death.
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Table 4: Comparison among outcomes in ICU
and indication for antimicrobial use before admis-
sion or before culture sampling among patients
admitted to SPHMMC and AaBET ICUs from
January 2019 to December 2019 (N= Number of
patients).
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Discussion

With this study, we have shown there was a high
gram-negative resistant bacterial growth from pa-
tients admitted to intensive care units of the hospi-
tals. The patients were also younger with a mean
age of 35.8+1.6 years and the median length of
stay in the ICU was prolonged to 31 days. The
mean age was lower than in studies from other
centers (8). The reason for younger age and pro-
longed stay may be partly the patient population
where AaBET hospital is being a trauma center,
and trauma victimizes the young.

In patients with culture growth, there was high
underlying comorbidity found in 49(46.2%) of
patients, hypertension was the most common
comorbidity in 14(28.6%), lower than and different
from the TASH study revealed 89.5% associated
comorbidity and immunosuppression being the
most common in 33.9% of patients (9).



It can be from an epidemiologic shift that NCDs are
affecting the young. Of the 106 patients studied, 173
cultures were analyzed, and only 44(25.43%) of cultures
had growth of microorganisms with 51 isolates, which
was similar to a study in eastern Ethiopia hospitals with
an isolation rate of 27.9% but higher than in TASH
16.5% and lower than a study done in Nepal 39.6% (10,
12-13).

In the study centers, the most common source of infec-
tion was the pulmonary and urinary tract, which is simi-
lar to a study of five ICUs of Imam Reza hospital and
TASH ICU, but different from Jimma university hospi-
tal, from which surgical site infection was the most com-
mon source (14, 15).

The pulmonary and urinary focus was higher in male
patients 55(65.47%) and 18(69.23%), while the intra-
abdominal focus was higher in females 9(90%) in our
study (16, 17).

Gram-negative were the most commonly identified mi-
croorganisms similar to other studies, but the isolated
species were different (13, 18). And patients with CAD/
CHF, urinary tract source of infection, and septic shock
before admission had a greater risk of death which was
different from other studies which revealed a high risk
of death with different factors such as infection
with acinetobacter species, renal replacement therapy,
use of mechanical ventilation, COPD, malignancy, pul-
monary cause of infection and antibiotic use before ad-
mission (19, 20).

The study found 32.1% mortality with ICU infections
was similar to other different studies, 14.31% to 45.4%,
lower than that of an African study, 47.2% (19, 21-22).
A high antibiotic resistance rate (>60%) was observed
with ciprofloxacin, cephalosporin, piperacillin, cotri-
moxazole, chloramphenicol, tetracycline, nitrofurantoin,
tobramycin, and penicillins similar to a study in Chad-
Ndjamena general hospital and other studies (23-25).
Almost all patients 103(97.3%) studied took antimicro-
bials before ICU admission, which contributes to antimi-
crobial resistance that was directly proportional to the
volume of antimicrobials consumed (25, 26).
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Conclusion

This study shows gram-negative bacteria were the
predominant microorganisms identified which
pose the greatest risk of patient death and pro-
longed ICU stay complications. It also showed
patients with a urinary source of infection, and
septic shock pose a greatest risk of death.

This research will help the intensive care unit to
consider the targeted provision of antimicrobials
and strengthen the quality and availability of mi-
crobiology laboratories. It will also use as a refer-
ence for future studies.
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Abstract

Background: Image-guided percutaneous aspiration and drainage (PAD) is a safe and cost-effective means of
draining an abscess. PAD is noninvasive and has decreased procedure-associated morbidity and mortality, re-
duced cost of treatment, and reduced length of hospital stay as compared to open surgical drainage. The widely
used imaging modalities that can be used for drainage are ultrasound (US) and Computerized Tomography (CT) .
This study aims to share our initial experiences in the successful introduction of US-guided percutaneous drain-
age of intra-abdominal collections in the tertiary center.

Method : An institution-based retrospective record review of patients who were diagnosed to have intra-
abdominal collections and treated with PAD was done from 2020 back to 2013. Cases were collected from the
accessible records of the department of radiology and patient charts were then retrieved. Data was collected us-
ing a structured questionnaire and a descriptive analysis of findings was done using SPSS version 25.

Results: A total of 53 patients were retrieved from the record. 35 (66%) were males and 18(34%) were females
with patients’ age ranging from 10 years to 80years with a mean age of 43.1+15.8. 59 patients. Most of the intra-
abdominal collections were either idiopathic or surgical complications which accounted for 60.4% & 18.9% re-
spectively and the success rate of PAD with a single attempt was 90.2% with success increased to 96.2% with a
second attempt.

Conclusion: PAD can be used as an alternative way of managing patients with intra-abdominal collections not
only in developed nations but also in developing countries like Ethiopia with a high rate of success.
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Introduction:

An abscess is a localized collection of infected fluid
which has a significant impact on the clinical care and
outcome of patients. The presence of an abscess in
any body part may result in significant morbidity and
mortality mostly associated with sepsis. The mortality
of undrained abscesses is also very high which may
reach up to 100% (1). Before the introduction of per-
cutaneous aspiration and drainage (PAD), medical
treatment of abscesses with antibiotics and surgical
drainage of those abscesses which cannot be treated
with antibiotics or that failed medical treatment were
the usual mode of management. The introduction of
PAD challenged the traditional methods of manage-
ment with antibiotics and surgery and was shown to
have less complication rate compared with surgical
management. It is also shown to have a low rate of
complications compared with surgical drainage of
abscesses (2-4).

Because of the increased mortality and morbidity
associated with open surgical drainage of abscess-
es, open surgical drainage should be reserved for
abscesses that cannot be percutaneously drained(3,
5-8).

The most widely used imaging modalities for both
diagnosis and assessment of extent of collections
and also as a guide for insertion of needle and
drainage tube are ultrasound (US) and computer-
ized tomography (CT) (9-12). Even if the choice
depends on personal experience in addition to the
location and depth of an abscess; the wide availa-
bility, ease of use, guidance in any plane, and real-
time visualization of the needle tip make US the
modality of choice in most institutions (13-15).
Until recently in the institution where this research
was conducted [Tikur Anbessa Specialized Hospi-
tal (TASH)] and in the country as a whole, there
was no choice other than the surgical mode of



management for intra-abdominal collections. Although
there were attempts in performing US-guided aspiration
at some institutions (16), the attempt couldn’t change the
practice and the surgical management option continued
even after that. There were also attempts in a few private
institutions in the capital city, Addis Ababa, to use PAD
for management of collections and abscesses but could-
n’t be sustainable because they were performed with
visiting foreign professionals mostly coming from de-
veloped nations. The percutaneous intervention was in-
troduced in Ethiopia recently and the procedure was
performed with Ethiopian professionals with the intro-
duction of radiology fellowship training in 2013. Before
the introduction of the procedure, all patients were man-
aged with open surgical intervention by evacuation of
the collection and insertion of the drainage tube. There-
fore, the objective of this study is to share our experi-
ence of the successful introduction of US-guided drain-
age of abscesses in Tikur Anbessa Specialized Hospital
which is the tertiary teaching institution in the country.
The study may also serve as the basis for future multi-
center studies.

Methods and Materials
Study area
The study was conducted at TASH, which is located in

Addis Ababa, the capital city of Ethiopia. It is the largest
& one of the oldest public hospitals in the country
providing a high level of clinical care for millions of
people and training to health science students from dif-
ferent parts of the country and the Horn of Africa. The
hospital is selected for this study because it is the first
institution to introduce image-guided procedures in the
country and is still the leading institution in the volume
of image-guided procedures. Close to 50 image-guided
procedures are being done per month the majority of
them being image-guided diagnostic biopsies and Fine
Needle Aspirations Cytology (FNACs).

Study Design and period
An institution-based retrospective record review was

conducted from June 2020-August 2020 by retrospec-
tively collecting imaged procedures which were done
from 2013 — 2020. This period was chosen because im-
age-guided procedures were introduced as a standard of
care in 2013 with the introduction of radiology fellow-
ship training. All patients with an intraabdominal collec-
tion for whom US-guided draining was done during the
stated period were collected from the department of radi-
ology and patients’ chart were retrieved and data were

collected using a structured questionnaire.

Source of data
The source population of this study was all patients for

whom US-guided intervention was performed for intra-
abdominal collections.
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Inclusion and exclusion criteria

All patients for whom US-guided aspiration or
drainage was done for an indication of intra-
abdominal collections were included in the study.
Patients who were excluded from the study includ-
ed those who had incomplete electronic or chart
records.

Procedure techniques

Procedures followed standardized techniques
which are the trocar and Seldinger techniques. The
trocar technique is a single-step procedure where a
trocar and catheter are inserted into the abscess
cavity with a direct puncture. Seldinger technique
is a two-step procedure where an intervention nee-
dle and guidewire were inserted, and the tract is
dilated using serial dilators and finally the drainage
catheter is advanced over the guidewire to the tar-
get collection.

Data collection tools and techniques

Data were collected from electronic records of the
department procedure log and patients chart using
a structured questionnaire. The questionnaire con-
tains sociodemographic characteristics, location,
and characteristics of the collection, cause, and site
of collection, techniques used, the success of the
procedure, and procedure time. The collected data
was then entered into SPSS version 23 and ana-
lyzed. Descriptive statics was made for sociodem-
ographic characteristics, location and characteris-
tics of the collection, techniques of the procedure,
and duration of the drainage. Findings were dis-
played using graphs and charts.

Ethical considerations

Ethical approval to conduct the research was ob-
tained from the research and ethics committee of
the Department of Radiology. All patient identifi-
ers were removed from the data.

Results

Patient demographics

There were 53 patients’ information retrieved from
the record. Thirty-five were male and 18 were fe-
male (Figure 1). Patients’ age ranged from 10
years to 80years with a mean age of 43.1+15.8
years. Half of the patients were from the larger
cities and the rest were from the rural regions.
Nearly a quarter (12/53) of patients have underly-
ing chronic illnesses like HTN, DM, Chronic renal
and liver disease, or underlying malignancy. The
rest have no documented underlying chronic con-
ditions.
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Figurel: Age distribution of patients with an intra-
abdominal abscess at TASH

Imaging characteristics of the collection

There were scattered fine internal echoes (debris) in 11
out of 53 collections and there were homogeneous inter-
nal echoes (debris) in 42/53 collections.

Collections were unilocular in 12/53 and multilocular in
41/53 of the cases. The size of the collection ranged
from 4.2cm to 22.2cm in maximum dimension with a
mean size of 10.1cm.

Diagnostic lab investigations were available for 20 of
the collections among these two were inconclusive. Two
of the collections were transudative. Eleven of the col-
lections were pyogenic in origin, one was amebic, and
two were tuberculous abscesses. Two of the collections
were peripancreatic fluid collections.

The shortest distance of the abscess collection from the
skin ranged from lcm — 11lcm with a mean distance of
2.8cm. Most of the intra-abdominal collections were
either idiopathic collections (32/53) or surgical compli-
cations (11/53) (figure 2).
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Figure 2: Frequency distribution of causes of intra-

abdominal collections for which percutaneous drainage
was done

Twenty-seven of the collections out of 53 were in the
liver followed by subphrenic/subhepatic collections in
11/53 cases (Figure 3) accounting more than two-thirds
of the collections.
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Indications and Techniques of the procedure

The procedure was done for diagnostic purpose of
characterizing the fluid in 16/53 and for therapeu-
tic drainage for 37/53 cases. There were two types
of interventions done; one was just needle aspira-
tion of the collection for 14 cases, and the other
was tube drainage which was done for 39 out of 53
cases. Trocar and Seldinger techniques were em-
ployed for tube drainage in 18 and 21 out of 39
cases for whom a drainage tube was inserted and
left in the collection for progressive drainage over
time. The choice of the technique depends on indi-
vidual preference and availability of the supply at
the time of the procedure.

For 34 of the 39 cases for whom a drainage tube
was inserted 10/12 French catheters were used and
for the rest of the collection 8 French catheters
were used. Only a single catheter was used for the
majority of the collections except for two collec-
tions which were in the liver where two catheters
were used at the same time to drain the collection.
Insertion of needle or drainage tube was done with
a single attempt in 50/53 of the collections and
repeat attempts were made for three of the collec-
tions. The mean duration of complete drainage of
the collection is 8.7days with duration ranging
from 1-22 days (Figure 4)
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Figure 4: Total duration in days that percutaneous
drainage took for complete evacuation of the col-
lection



The success of the procedure

The procedure was successful in 51 out of the 53 cases
and failed in two cases. The cases which failed for per-
cutaneous drainage were peripancreatic collections
which showed no sign of superinfection and showed no
growth on culture. Both collections recurred after 5 and
7 days of the complete evacuation of the collection and
underwent surgical drainage.

Discussion

We retrospectively analyzed 53 cases of intra-abdominal
collections which were managed with US-guided PAD.
Most of the collections have no identified source and are
located predominantly in the liver, subphrenic, and sub-
hepatic spaces confirming liver and biliary trees being
the most common sources of intra-abdominal abscesses.
Post-operative complications account for the majority of
abscess collections. More than half of the abscesses in
this study were in the liver with more than 2/3™ occur-
ring in males.

Most intra-abdominal abscess collections arise from the
colon or appendix, but it is not uncommon that the
source may be undetermined (7). For those who have
identifiable cause for the collection, most have bowel
origin and colon and rectum being the most common
source followed by liver and biliary sources (6, 7, 11,
17). Post-operative complication, which also accounted
the second most common causes in our study, mostly
occur following bowel surgery (7). Among those which
diagnostic lab investigation from the fluid were done,
most were pyogenic in origin which is also the case in
other published literatures. (17). Collections may some-
times grow yeast and significant proportion may not
grow organism at all (17). As seen in our case, rarely
tuberculosis may be the cause of intra-abdominal ab-
scess.

In all of our cases, PAD was performed under US guid-
ance. Even if each imaging modality offers unique ad-
vantages and disadvantages, choice of modality differs
with different factors including operator preference,
wide availability of US, ease of use and less procedure
related complications make US the preferred modality of
guidance (7, 18). Use of techniques of inserting drainage
tubes may be based on operator experience, size, loca-
tion and depth of collection as well as presence of a safe
access route. Seldinger technique is often used for small
deep collections which are difficult to access. The trocar
technique is often used for large and superficial collec-
tions. This technique has the advantage of the speed and
avoids leakage of abscess outside the abscess cavity due
to serial access tract dilatations. The limited use of the
Seldinger technique in our case may partly be explained
by operator preference as well as the limited access of
the supply compared with the trocar technique.
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Almost all of our cases have collections greater
than 4cm in dimension and an abscess size of more
than 20cm was also effectively treated with PAD
in our series.

Most intra-abdominal abscess collections which
are <Scm in dimension can effectively be treated
with antibiotics alone. Moreover, due to difficul-
ties in inserting drainage tubes in small abscess
collections, most procedures in small collections
may result in a failed attempt and are predictors of
failure of PAD(1, 6). Abscesses larger than 5cm
often fail for conservative management with anti-
biotics, so percutaneous drainage is the recom-
mended treatment (7).

We found out that more than two-thirds of the cas-
es in our study took a week or less for complete
drainage of the collection, however, some collec-
tions also took more than three weeks for complete
drainage. This has also been the case in multiple
published works of literature where drainage took
from a couple of days to even more than a month
(7, 8, 18) and the recurrence rate following com-
plete PAD is low(7) as is also the case in our
study.

In our study, we found out that the success rate of
US-guided drainage with a single attempt is 90.6%
which has increased to 96.2% with repeated at-
tempts which is encouraging for an institution that
attempted to introduce PAD of the intra-abdominal
collection as an alternative means of treatment of
patients. This was also shown in other literature
works where the success of PAD was found to be
higher than 70 % (3, 6-8, 11) with up to a 12%
increase in the rate with repeated attempts (11).

Two of our failed PADs were peripancreatic col-
lections which recurred after successful drainage
and ended up in surgical drainage. The reported
success rate for pancreatic-associated abscesses
and pseudocysts in other published works is shown
to be very low(8).

PAD of intra-abdominal collections can be used as
an alternative modality for appropriate candidates.
The widely available US in the institution can also
be used as guidance. The authors would like also
to recommend organized data recording of the im-
age-guided procedures in the department.

Limitations

Due to a lack of central recording of all procedures
in the department, we were unable to include all
cases.



360

Consent for publication Authors' contributions

Not applicable First author was the major contributor in conception

Competing interests

The authors declare that they have no competing inter-

ests.

of the idea, interpreting the data and shaping the re-
search. The second author collected the data, do pre-
liminary analysis, and edited the manuscript

Acknowledgment
Not applicable

References

1. Azzarello G, Lanteri R, Rapisarda C, Santangelo M, Racalbuto A, Vincenzo M, et al. Ultrasound-guided per-
cutaneous treatment of abdominal collections. Chirurgia italiana. 2009;61:337-40.

2. Brown C, Kang L, Kim ST. Percutaneous drainage of abdominal and pelvic abscesses in children. Seminars
in interventional radiology. 2012;29(4):286-94.

3. Johnson WC, Gerzof SG, Robbins AH, Nabseth DC. Treatment of abdominal abscesses: comparative evalua-
tion of operative drainage versus percutaneous catheter drainage guided by computed tomography or ultra-
sound. Annals of surgery. 1981;194(4):510-20.

4. Politano AD, Hranjec T, Rosenberger LH, Sawyer RG, Leon CAT. Differences in Morbidity and Mortality
with Percutaneous versus Open Surgical Drainage of Postoperative Intra-abdominal Infections: A Review of
686 Cases. The American surgeon. 2011;77(7):862-7.

5. Brolin RE, Nosher JL, Leiman S, Lee WS, Greco RS. Percutaneous catheter versus open surgical drainage in
the treatment of abdominal abscesses. The American surgeon. 1984;50(2):102-8.

6. Benoist S, Panis Y, Pannegeon V, Soyer P, Watrin T, Boudiaf M, et al. Can failure of percutaneous drainage
of postoperative abdominal abscesses be predicted? American journal of surgery. 2002;184(2):148-53.

7. Kumar RR, Kim JT, Haukoos JS, Macias LH, Dixon MR, Stamos MJ, et al. Factors affecting the successful
management of intra-abdominal abscesses with antibiotics and the need for percutaneous drainage. Diseases
of the colon and rectum. 2006;49(2):183-9.

8.  Malik S., Gupta K., Wani R., P. P. Image-guided percutaneous management of intra-abdominal collections;
A Hospital-based prospective study. Journal of International Research in Medical and Pharmaceutical Scienc-
es. 2015;8(1):13.

9.  Gerzof SG, Robbins A, Birkett D, Johnson W, Pugatch R, Vincent MJAJoR. Percutaneous catheter drainage
of abdominal abscesses guided by ultrasound and computed tomography. 1979;133(1):1-8.

10. Carvalho ATP, Esberard BC, da Luz Moreira A. Current management of spontaneous intra-abdominal ab-
scess in Crohn&#39;s disease. Journal of Coloproctology. 2018;38(2):158-63.

11. Cinat ME, Wilson SE, Din AM. Determinants for Successful Percutaneous Image-Guided Drainage of Intra-
abdominal Abscess. Archives of Surgery. 2002;137(7):845-9.

12. Hemming A, Davis NL, Robins REJTAjos. Surgical versus percutancous drainage of intra-abdominal ab-
scesses. 1991;161(5):593-5.

13.  Goletti O, Lippolis PV, Chiarugi M, Ghiselli G, De Negri F, Conte M, et al. Percutaneous ultrasound-guided
drainage of intra-abdominal abscesses. The British journal of surgery. 1993;80(3):336-9.

14. Laméris JS, Bruining HA, Jeekel J. Ultrasound-guided percutaneous drainage of intra-abdominal abscesses.
The British journal of surgery. 1987;74(7):620-3.

15. Gerzof SG, Robbins AH, Johnson WC, Birkett DH, Nabseth DC. Percutanecous catheter drainage of ab-
dominal abscesses: a five-year experience. The New England journal of medicine. 1981;305(12):653-7.

16. Asefa G, M. T. Ultrasound-guided fine-needle aspiration in Tikur Anbessa Hospital: a report of the prelimi-
nary experience. Ethiopian Medical Journal. 2000;38(1):9.

17. Shahnazi M, Khatami A, Jamzad A, Shohitavi S. Safety and Efficacy of Percutaneous CT-Guided Drainage
in the Management of Abdominopelvic Abscess. Iran J Radiol. 2014;11(3):e20876-¢.

18. Khurrum Baig M, Hua Zhao R, Batista O, Uriburu JP, Singh JJ, Weiss EG, et al. Percutaneous postoperative

intra-abdominal abscess drainage after elective colorectal surgery. Techniques in coloproctology. 2002;6
(3):159-64.



‘ LA ANEAL 5. 0T 0. M

M1: +251911101818
M2: +251903 127777
E:info@arsholab.com
W: www.arsholab.com

lims.arsholab.com

1ISO 15189 Accredited



362

Ethiopian Medical Journal 2022, 60(4)
Open access articles distributed in terms of
Creative Commons Attribution Licence [CC by 4.0]

Legesse et al

ISSN 0014-1755 elSSN 2415-2420

Original Article

Malpositioned chest tubes and their indications; an experience from
Addis Ababa, Ethiopia

Tesfaye Kebede Legesse*', Azmera Gissial > Ayalew Tizatu®

! Radiologist at Addis Ababa university
“Radiologist at Addis Ababa university
*Cardiologist at Addis Ababa university

Corresponding author*: kebedetesafye@yahoo.com

Abstract

Background: Placement of a chest tube drain is the commonest procedure performed, especially in an emer-
gency setting to evacuate fluid, blood, and air from the pleural cavity. Even if it is a simple procedure, it is associ-
ated with tube malposition and related complications, which sometimes may lead to death. So, This study anal-
yses malpositioned chest tubes as seen on Computerized tomography (CT) scans.

Method : This is a retrospective record review of CT images of patients who have a diagnosis of malpositioned
chest tubes.

Results: Most of the indications for chest tube placement were done for pleural fluid drain and pneumothorax.
The retrospective CT analysis showed most of the chest tubes inserted were for the wrong diagnosis. Most malpo-
sitioned chest tubes were located in the normal or diseased lung. Intra-abdominal tube malpositions were seen in
the spleen, liver, and retroperitoneum.

Conclusion: Chest tube insertion without proper indication may result in a malpositioned drainage tube . Ab-
normal tube positions may also cause injury to intrathoracic or intra-abdominal organs.
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Introduction:

Whether the accumulation of air or fluid is rapid as in
trauma or gradual as in malignant effusions, place-
ment of a chest tube allows for continuous drainage of
the collection until the underlying pathology can be
more formally addressed. Most chest tube drain inser-
tions everywhere are done in the emergency setting,
particularly in traumatic thoracic emergencies (1).

Knowing and understanding the insertion techniques
has paramount importance in reducing tube malposi-
tion and associated complications. The level of exper-
tise and years of experience are also shown to affect
the rate of complications associated with the insertion
of chest tubes (2). So most guidelines recommend that
all personnel involved with the insertion of chest
drains should be adequately trained and supervised (3,
4). It's also mandatory in some institutions that all
doctors who were expected to insert a chest drain
should get adequate training using a combination of
didactic lectures, simulated practice, and supervised
practice until considered competent to reduce the rate
of complications associated with the procedure (3).

The rate of complication associated with chest tube
insertion is shown to vary among residents in train-
ing in different disciplines. Surgical residents were
significantly less likely to have complications than
nonsurgical residents (risk ratio 0.4, 95% confi-
dence interval [CI] 0.16-0.96) (1).

Even if some previous studies have shown a lower
risk of complication and high yield of pleural aspi-
ration when done in the hands of experienced oper-
ators without image guidelines (5), most guidelines
recommend the use of ultrasound guidance to
avoid complications and dry plural tap associated
with blind pleural aspirates (3, 6). It is strongly
recommended that all chest drains for fluid should
be inserted under image guidance even if there is
less evidence comparing ultrasound guidance
against clinical guidance for chest drain insertion
than there is for pleural aspiration. Studies showed
that a high level of efficacy and low rate of com-
plication could be achieved when chest tube drain
for pleural effusion and pneumothorax was done
under ultrasound guidance (7-9).



Proper positioning, aseptic procedures, and proper tech-
nique of insertion guidelines should be followed strictly
for all levels of expertise. Directly observed procedures
and expert supervision during the procedure also im-
prove accuracy and lowers the rate of complications
when performed with medical students and residents (1).

The British society of thoracic surgery recommends the
percutaneous insertion of chest drains in the safe triangle
bordered by the anterior border of latissimus dorsi poste-
riorly and lateral border of the pectoralis major muscle
anteriorly and a horizontal line crossing lateral from the
nipple, with the apex below the axilla (4). Drains insert-
ed in this space have a minimal rate of complication. All
operators are expected to be appropriately trained and
have been initially supervised by an experienced trainer.
In addition, the UK national patient safety agency
(NPSA) guidance and the new BTS guideline both rec-
ommend ultrasound guidance for inserting an intercostal
drain for fluid.

It is also a routine practice in most institutions to get a
post-procedure radiograph to check the position of the
inserted tubes, even if malpositioned tubes may be
missed on post-insertion radiographs. Sometimes, mal-
positioned / misdirected chest tubes may injure not only
intrathoracic but also intra-abdominal vital organs re-
sulting in life-threatening hemorrhages (10) and maybe
even be fatal(11).

Sensitivity of a chest radiograph to diagnose malposi-
tioned tubes is low and can diagnose only 1/5™ of the
misplaced chest tubes (12). So CT is used for malposi-
tioned chest tubes, and this study reviews malpositioned
chest tubes and their complications and the primary indi-
cation and appropriateness of chest tube drain insertion.

The rationale behind this study is to evaluate the loca-
tions of malpositioned chest tubes and their clinical indi-
cation based on the imaging study done after the tube
was inserted and to evaluate the value of computed to-
mography in localizing the exact anatomic location of
malpositioned chest tubes.

Methods

This is a retrospective institutional-based study done at
Wudassie Diagnostic Center by collecting all CT imag-
ing studies done to asses the inserted chest draining tube
and diagnosed to have malpositioned tubes.

Research setting

The study was conducted at Wudassie Diagnostic Cen-
ter, one of the diagnostic centers located in the capital
city, of Addis Ababa. The center has two CT scan ma-
chines at the time of data collection. More than ten radi-
ologists are working on a full-time and part-time basis.
All imaging was done based on the request made by the
referring physician as a routine workup of patients.
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In addition to the clinical information documented
by the treating/refereeing physician, the full clini-
cal history of the patient were taken by trained
nurses before the scanning using a structured elec-
tronic record to complete all the necessary infor-
mation which is needed for imaging, that contains
age and sex of the patient, clinical symptoms, vital
signs, indication for imaging, previous medical or
surgical conditions, history of drug and contrast
allergy. All the above procedures are routine prac-
tices at the imaging institution for all patients re-
ferred for imaging evaluation. The imaging request
which is brought by the patient will be scanned
and electronically recorded together with the clini-
cal history and consent form.

Data collection.

The electronically archived chest imaging reports
were retrieved, and all those reports with the con-
clusion of mispositioned chest tubes were selected.
All imaging studies, with the diagnosis of misposi-
tioned tubes were reviewed to assess the position
of the tubes, and other clinical information record-
ed and stored electronically were also retrieved. A
structured questionnaire was used to collect the
data, which contains the age and sex of the patient,
indication for insertion of chest tube, chest CT
findings, assessment of the primary indication
based on chest findings, and side and position of
the inserted tube.

The primary indication for chest tube insertion was
retrieved from the patient's records (from both im-
aging requests and electronic records of the institu-
tion). Findings are displayed using tables and rep-
resentative images from the chest scan were also
selected and displayed too.

Ethical considerations

This is a retrospective review of and imaging study
was not done for the research purpose but per-
formed as a routine workup of the patient when
requested by the treating physician. All images
were anonymized and all individual and institu-
tional identifiers are removed from the data. per-
mission to use the images from the institution serv-
er was obtained from the institution.

Results

There were a total of 19 cases over 16 months peri-
od from November 2019 up to March 2020 who
were diagnosed as having malpositioned chest
tubes with chest CT scans. As seen in Table 1 be-
low, Patients' age ranged from 11 years up to 88
years, and a median age of 34 years. Among the
cases, 14/19 were males, and 5/19 were females.
Most chest tubes 11 (57.9%) were inserted with a
clinical indication of pleural effusion, and 5/19 of
the chest tubes were inserted for either traumatic or
spontaneous pneumothorax. Most of the indica-
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Table 1: Patient characteristics, indication, and findings of chest CT scan done for assessment of tube position

Case Age Sex Presumed indi- Indications Chest CT finding  Indicated Site of  Position of the
No. cation for CT based on chest tube
the imag- tube
ing?
1 11 M Pleural effusion No drainage LLL consolidation ~ No L In consolidated
lung
2 11 M Pleural effusion No drainage Anterior mediasti-  Yes L In mediastinal
nal mass with mas- mass
sive pleural effu-
sion
3 49 M Pleural effusion No drainage Basal atelectasis No L Crossed the medi-
astinum anterior to
the aorta with the
tip abutting the
right atrium
4 25 M hemothorax No drainage Lung contusion No Lung parenchyma
5 25 M Unknown No drainage Bilateral basal No R Crossed through
atelectasis the liver and punc-
tured the kidney
with perirenal he-
matoma
6 26 F Trauma with Suspected Diaphragmatic No L Abutting bowel
pneumothorax malposition hernia with bowel wall
herniating
7 26 F Trauma with No drainage Right hydropneu- Yes R In the liver paren-
hemothorax mothorax and min- chyma
imal left hemotho-
rax
8 27 M Pleural effusion No drainage Pancreatitis with Yes L Within spleen pa-
left pleural effusion renchyma
9 34 F Pleural effusion Reduced Right pleural effu-  Yes R Crossed through
drainage sion the lung and abuts
the right atrium
10 34 M Penetrating chest ~ No drainage Right lung contu- No R Within the con-
injury with hemo- sion and rib frac- tused lung
thorax tures
11 34 M Pleural effusion No drainage Left pleural effu- Yes L Within the oblique
sion fissure
12 42 F Pleural effusion Reduced LLL consolidation  Yes L Crossed through
drainage and pleural effu- the lung with the
sion tip in the sup medi-
astinum abutting
the left SCA
13 42 M Pleural effusion No drainage Left intrathoracic No L Within the in-
mass filling the trathoracic mass
thoracic cavity and
right basal atelecta-
sis
14 43 M Pneumothorax Workup for Lung fibrosis with ~ No R Within the bulla
the cause giant bulla
15 48 M Pleural effusion No drainage Complete right No R Crossed from the
lung fibrotic atelec- right anterior to the
tasis with the heart right ventricle
being in the right within the left
thoracic cavity and pleural cavity caus-
hyperinflated left ing left pneumo-
lung and iatrogenic thorax
left pneumothorax
16 55 F Pleural effusion No drainage Left lung consoli- No L Within the consoli-
dation dated lung, the tip
abuts the thoracic
aorta
17 55 M Pneumothorax No clinical Pneumothorax Yes R Within the atelec-
improvement tatic lung
18 65 M Unknown Routine Pleural-based RLL ~ No R Within the mass
workup mass
19 88 M Trauma with No clinical Left diaphragmatic =~ No L Within the lung in
pneumothorax improvement  hernia with bowel the LUL

herniating




The absence of clinical improvement was the indication
for two cases and CT was done as a routine follow-up in
two cases. Only in one case, the indication for tube in-
sertion was for a suspected mispositioned chest tube.
Based on the finding of the
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CT scan done to assess the position of the draining
tubes, there was no clear indication for the chest
tube insertion in 11/19 of the cases (table 1). Most
chest tubes 11/19 were inserted on the left side
with one of the tubes inserted on the right side
with the tube crossed to the left, causing left iatro-
genic pneumothorax (Figure 6).
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Figure 1 (Case 15): 48 years old male presented with right side chest discomfort and difficulty of breathing.
The chest tube was inserted with a clinical diagnosis of right pleural effusion. Chest CT showed a completely col-
lapsed right lung with the heart occupying the right hemothorax. Chest tube inserted from the right side crossed
anterior to the heart and punctured the hyperinflated left lung causing left pneumothorax.

One tube was inserted into the destroyed lung with the
clinical diagnosis of pneumothorax (figure 4). For two
patients, 26 years old female and 88 years old male, the
chest tube was inserted with the clinical indication of
pneumothorax but later was diagnosed as having a dia-
phragmatic hernia. The chest tube was extrapleural in
the former and crossed to the upper lobe with the tube in
the lung parenchyma on the latter (figure 3).

The chest tube in one patient was in the left oblique
fissure (figure 5). The chest tube is located within
the mass lesion in two cases (figure 1). The chest
tube was also located within the abdominal cavity
within the spleen (figure 2), liver, and right renal
parenchyma.
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Figure 2 (Case 14): 43 yrs old male presented with chest pain and dyspnea with the CXR and CT scans
showing a destroyed right lung with thickened and calcified pleura with a chest tube (arrows) in the destroyed

Figure 3 (case 19): An 88yrs old male presented after a fall accident. The scout film and the axial scans
showed a diaphragmatic hernia with bowels herniating through the defect. The chest tube (arrow) extends
above the herniated bowel into the apical lung.
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Figure 4 (Case 2): A 49 years old male presented with respiratory distress and a chest scan showed a
huge LLL lung mass with massive left pleural effusion and vertebral metastasis. Chest tube inserted on the left
passing through the lung mass crossing the mediastinum to the right anterior to the thoracic aorta with its tip adjacent to

Figure 5 (case 8): A 27 years old male with acute pancreatitis and left pleural effusion. The chest tube
was inserted on emergency bases and the tube failed to drain. CT then was done to evaluate the tube position



Discussion

Our study showed that most of the malpositioned chest
tubes were inserted for indication of draining a pleural
fluid. The next common indication was pneumothoraces,
either spontaneous or traumatic. Most of the CT after the
procedure was done for an indication of either absent or
reduced tube drainage. There were three tubes which
were located in the abdominal cavity traumatizing the
solid viscera.

Chest tube placement is one of the common procedures
performed in the emergency department for both trau-
matic and nontraumatic pleural air and fluid collections.
Proper insertion of chest tubes can treat life-threatening
conditions even if there are associated complications,
malpositioned chest tubes being the commonest compli-
cation which may occur in up to one-third of the proce-
dures. (13). So, subsequent care after insertion of chest
drain is of paramount importance for good clinical out-
come of patients.

In addition to the wrong position, chest tube insertion
may also be complicated by infection or injury to medi-
astinal structures of the chest. Complications, when they
occur, may also be life-threatening (14).

Most of the indications for a chest drain in our study
were pleural effusion, hemothorax, or pneumothorax
from blunt or penetrating chest trauma. In most institu-
tions, pneumothorax and pleural effusions are the most
common indications (13).

Most of the presumed diagnoses or indications for tube
placement were unjustified on a retrospective analysis of
the control CT which was done for various indications,
as seen in table 1.

Even if CT is superior to other modalities in evaluating
clinical discissions, proper clinical evaluation and pre-
procedural imaging will enable treating physicians to
make reasonable decisions and avoid unnecessary com-
plications. Chest tubes were positioned outside the pleu-
ra in the lung and fissures. Tubes were also located in
the mediastinum and crossed the mediastinum to the
contralateral lung abutting the major vascular structures.
Inserted thoracic draining tubes may be positioned any-
where in the thoracic cavity outside the pleura within the
mediastinum (15).

As we can also see in this study tubes may also be posi-
tioned outside the thoracic cavity into the abdomen
which may result in solid organ trauma like liver, kidney
and spleen. Such small, position, tubes within the solid
organs particularly in the liver and spleen sometimes
cause life-threatening hemorrhage (10, 16). In addition,
tubes may also be located anywhere within the hollow
organs like the esophagus and stomach (15).

Even if chest tube malposition within the lung and fis-
sures do not have life-threatening complications,
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it increases hospital stay. As it was seen in one of
our cases, bullous emphysema may sometimes
mimic a pneumothorax and patients may be sub-
jected to chest tube insertion (17), In four of our
cases, tubes were advanced more medial to the
mediastinal vascular structures abutting the heart
and great vessels and two of the tubes also crossed
the mediastinum to the contralateral thoracic cavity
with one of the tubes puncturing the contralateral
hyperinflated lung causing pneumothorax.

Such location of the tubes may sometimes punc-
ture mediastinal vascular structures resulting in life
-threatening hemorrhage. the mediastinal location
of the tubes has potential vascular complications
and even may result in cardiac injury and life-
threatening hemorrhage (11, 18). Huge intrathorac-
ic and mediastinal masses as well as ruptured dia-
phragm with bowel herniating into the thoracic
cavity can sometimes mimic pleural fluid or air
collection and may end up in chest tube drain as
seen in our cases. This may result in poor drainage
and sometimes may result in injury of the herniat-
ed bowel (19).

It is well known that preprocedural imaging will
play important role in confirming the indication
and ruling out other mimickers of fluid and air
collection in the pleural cavities but sometimes
insertion may be done with clinical evaluation only
and it is not uncommon to get tubes in lung bullac
(17) as it also occurred in one of our cases. Moreo-
ver, giant bullous emphysematous may also ob-
scure the actual finding which needs tube insertion
on both clinical examination and preprocedural
chest radiography. So, sometimes preprocedural
computed tomography may be important in select-
ed patients (20).

Preprocedural imaging should be properly inter-
preted as the chest tubes inserted in our series
showed that most were inserted for a wrong indica-
tion. This may arise from using clinical judgments
without preprocedural radiographs, wrong inter-
pretation of the radiographs, or blind insertion of
the tube. Image guided insertion of chest tubes has
been shown to have high efficacy and low rates of
complications (7-9). That is why most guidelines
strongly recommend the use of ultrasound guid-
ance modality for chest tubes for draining fluid
collections (3, 4).

Extra thoracic visceral location of the tube is a rare
phenomenon and can inadvertently be inserted into
the liver, spleen, and retroperitoneum resulting in
renal hemorrhage as seen in our case, and may also
result in life-threatening hemorrhage from hepatic
injury (10, 16, 21).

(10) and may even be fatal (11).



Sometimes malpositioned / misdirected chest tube may
injure not only intrathoracic but also intra-abdominal
vital organs resulting in life-threatening hemorrhages .

The rate of malposition and other related complications
of chest tube drainage placement depends on the level of
training and expertise. Chest tube thoracostomy place-
ment outside the trauma bay residents without surgical
training is also a predictor of complications (1).

So, many institutions and international thoracic societies
have guidelines (3, 4, 22) on who and how to insert
chest drains and reporting mechanisms to track down
malposition and associated complications and devise
mechanisms to reduce adverse effects. The British Tho-
racic Society guideline emphasizes that all doctors ex-
pected to be able to insert a chest drain should be trained
using a combination of didactic lectures, simulated prac-
tice, and supervised practice until considered competent

Q).

Even if our study would not consider who inserted the
chest tube, significant associations between chest tube
thoracostomy complications and specialty of resident
physician were also observed in the works of literature

(1.
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Conclusion:

Malpositioned chest tubes may be located within
the thoracic or extrathoracic locations. Extra tho-
racic location of the chest tube within the ab-
dominal cavity may result in injury to the liver,
spleen, and even the kidneys.

Limitation:

this is a retrospective analysis of the cases. We
took the clinical indication written on the imaging
request. The level of training who inserted the tube
and the time difference between tube insertion and
control CT scan was also not known.
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Abstract

Gaucher disease is a genetically rare overload disease caused by a deficiency in a lysosomal enzyme beta-
glucocerebrosidase. However, the discovery of Gaucher disease after splenectomy is rarely described in the litera-
ture. We report a clinical, radiological and biological observation of a man with splenomegaly with compression
of neighbouring organs at the University- Hospital Center of Sidi Bel Abbes in ALGERIA, splenectomized for diag-
nosis and whose pathological examination has helped to guide the diagnosis and confirm by the assay of the enzy-
matic activity of glucocerebrosidase. This unexpected diagnosis of Gaucher disease poses a diagnostic problem
when the clinical-radiological context is not concordant.
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Introduction:

Gaucher disease is a rare overload genetic pathology
with recessive autosomal transmission, characterized
by a deficiency in a lysosomal enzyme beta-
glucocerebrosidase (1,2). This disease is characterized
by glucosylceramide deposits in the splenic, hepatic
and bone marrow cells where it results in hepatosple-
nomegaly sometimes associated with bone involve-
ment and in some rare forms to neurological involve-
ment (3). Non-neurological forms (type 1) are more
frequent than neurological forms (types 2 and 3) (4).
We report an observation of Gaucher disease diag-
nosed after splenectomy at the University- Hospital
Center of Sidi Bel Abbes in ALGERIA.

Observation

This was a 40-year-old man from Sidi Bel Abbes city
(located 400 km west of the capital Algiers) with nor-
mal past medical history, who complained of an easy
fatigue lasting 3 months, with pain that had been
evolving for two weeks in the left hypochondrium
radiating to the left flank and back. On clinical exami-
nation,

the patient was afebrile with Blood pressure of
110/75mmHg. On abdominal palpation there was a
huge splenomegaly occupying almost the entire ab-
dominal cavity. The abdomino-pelvic computed
tomography scan showed splenomegaly of 30x15 cm
with small nodules of Smm disseminated throughout
the spleen. There was no hepatomegaly and the neigh-
bouring organs was compressed by the huge spleen.
The blood count formula was normal (a hemoglobin
level of 14.2 g/dL, a hematocrite value of 42%, a
white blood cell count of 7000/mm3 and red blood
cell count of 4900000/mm3) with a slight thrombocy-
topenia at 130 000/mm3. In this clinical and radiologi-
cal context, especially the compression of neighbour-
ing organs, a splenectomy was performed. The surgi-
cal specimen weighed 3500 gram and measured
28x15x8 cm, with a reddish-brown colour and round-
ed contours (figure 1), and showed numerous nodules
measuring 05 mm without signs of necrosis on the cut
-section (figure 2).
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Figure 1: splenectomy piece fixed in 10% buffered Figure 2: cut-section showed numerous nodules
formalin, measured 28x15x8 cm mesuring 5 mm without signs of necrosis
Histologically, the splenic parenchyma was interspersed of crumpled appearance very characteristic of Gau-
with numerous macrophagic nodules separated by a few cher cells. The immunohistochemical study by CD
fibrous septa punctuated by a lympho-plasmocytic in- 68 antibody showed diffuse, homogeneous, intense
flammatory infiltrate, these macrophages are large cells, cytoplasmic and membrane labelling of macro-
with fibrillar eosinophilic cytoplasm and with eccentric phages (Gaucher cells) (figure 3A and 3B).
nucleus
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gic nodules separated by a few fibrous septa punc-

. Figure 3:(A) microscopic showing numerous macroph.é
tuated by a lympho-plasmocytic inflammatory infiltrate, these macrophages are large cells, with fibrillar eosino-
philic cytoplasm and with eccentric nucleus of crumpled appearance very characteristic of Gaucher cells
(hematoxylin & eosin, X200), (B) microscopic showing diffuse brown, homogeneous, intense cytoplasmic and
membrane labeling of macrophages (Gaucher cells) by the antibody CD 68 in the immunohistochemistry study,
X200.



In view of this discovery, the diagnosis of Gaucher dis-
ease was strongly suspected and the enzymatic analysis
found an increase in the enzymatic activity of gluco-
cerebrosidase, which confirmed the diagnosis. A scintig-
raphy bone scan (99mTc) was performed and found no
location and the neurological examination was normal.

Discussion
Gaucher disease was first described by Dr Gaucher in

1882 and its prevalence is around 1/100 000 in the gen-
eral population (5). However, the diagnosis of Gaucher
disease after splenectomy, has been very rarely reported
in the literature. Only one observation has been reported
in a series of 04 cases by Adas et al (6). The age at the
time of diagnosis is extremely variable from 0 to 90
years, usually before 10 years, our case is 40 years old.
Three types of Gaucher disease are described: type 1,
defined by the absence of neurological involvement,
representing 94%. Type 2, characterised by early neuro-
logical involvement, is the rarest and most severe form
1%. Type 3, characterised by later neurological involve-
ment and a more progressive course, accounts for 5% of
the cases. Our patient was classified as type 1 because
there was only splenomegaly, no hepatomegaly, no neu-
rological involvement, and no bone involvement. Our
observation underlines the importance of anatomopatho-
logical examination in the diagnosis by showing nodules
of macrophagic cells with a crumpled appearance char-
acteristic of Gaucher cells (8). In this case, the determi-
nation of leukocyte beta-glucocerebrosidase enzyme
activity confirmed the diagnosis.
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Treatment of Gaucher disease is primarily medical
therapy with intravenous enzyme replacement
therapy, splenectomy is only considered in case of
haematological complications: hypersplenism,
haemorrhagic syndrome (9). In our patient, sple-
nectomy was performed for diagnostic purposes.
The evolution of Gaucher disease is generally fa-
vourable with a mortality rate of around 2% (10)
and the evolution in our patient was favourable
after splenectomy.

Conclusion

Although the diagnosis of Gaucher disease after
splenectomy is a difficult one to make when the
clinical and radiological features are discordant, it
should always be sought, while emphasising the
importance of pathological examination in estab-
lishing the diagnosis.

Conflict of interest
The authors declare no conflict of interest

Author contribution

All the authors contributed equally to the manu-
script. They approved the final and revised version
of the manuscript.

Acknowledgements

We would like to thank the University-Hospital
Center of Sidi Bel Abbes for their permission to
publish our case and the family for their coopera-
tion.

1. Grabowski GA. Treatment of Gaucher’s disease. N Engl J Med 1993;328:1565.
. Stirnemann J, Belmatoug N. La maladie de Gaucher chez I’adulte. Rev Med Interne 2001 ;22(3) :374-383.
3. Belmatoug N, Caubel I, Stirnemann J, Billete De Villemeur T. La maladie de Gaucher. J Soc Biol 2002 ;196

(2) :141-149.

4. Beutler E. Gaucher disease. Blood Rev 1988 ;2 : 59-70.

5. Nguyen Y, Stirnemann J, Belmatoug N. La maladie de Gaucher. La Revue du Praticien 2020 ;70(4) :416-420
6. Adas M, Adas G, Karatepe O, Altiok M, Ozcan D. Gaucher’s disease diagnosed by splenectomy. N Am J

Med Sci 2009 ; 1(3): 134-136.

7. Ballabio A, Gieselmann V. Lysosomal disorders: From storage to cellular damage. Biochimica et Biophysica

Acta 2009;1793:684-696.

8. Stanislas S, Parrens M. Atlas de pathologie splénique. Sauramps Médical 2009. Pp 188-189
9. Hughes DA, Pastores MG. Haematological manifestations and complications of Gaucher disease. Curr Opin

Hematol 2013;20:41-47.

10. Kucuk C, Sozuer E, Engin Ok, Altuntas F, Yilmaz Z. Laparoscopic Versus Open Splenectomy in the Man-
agement of Benign and Malign Hematologic Diseases: A Ten-Year Single-Center Experience. Journal of
Laparoendoscopic & Advanced Surgical Techniques 2005;15:135-139.



376

Ethiopian Medical Journal 2022, 60(4) .
Open access articles distributed in terms of ISSN 0014-1755  eISSN 2415-2420 Anbessie et al

Creative Commons Attribution Licence [CC by 4.0]

Case Series

Serum potassium response to intravenous potassium chloride in severely hypokalemic pa-
tients from Ethiopia: A case series

Zablon Mesfin Anbessie', Dawit Kebede Huluka?®, Seifemichael Getachew Abebe®

'Bethzatha General Hospital, Addis Ababa, Ethiopia.

*College of Health Sciences Addis Ababa University Addis Ababa, Ethiopia

3St. Paul Millennium Medical college, Addis Ababa, Ethiopia
Corresponding author*: Zabalon22@hotmail.com

Abstract

Introduction : One out of five admitted patients has hypokalemia, among which a similar number has severe
hypokalemia, a life-threatening condition. The therapy and response of severe hypokalemia is mainly based on
findings from other countries and in Ethiopia patients may have lower than recommended potassium replacement
requirements, and as there have been no publications, this series was conducted to guide the clinical management
of severely hypokalemic patients.

Methods: A nine-month prospective case series in Bethzatha general hospital ICU in Ethiopia were reviewed.

Case presentation-Six patients with a median age of 45 years were included. The range of admission serum potas-
sium level was (1 to 1.8) meg/l. An average of 383 megs of intravenous potassium chloride was infused to raise
the serum potassium level by 2.57 meg/l. To raise the serum potassium level by 0.27meg/l an average of 39.4meq
of potassium chloride was needed.

Conclusion: There was more than a half dose reduction in the potassium chloride infusion required to raise the
serum potassium to the same target in the literature.

Keywords: Potassium chloride, Potassium response, Severe hypokalemia, Hypokalemia treatment
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Introduction:

Hypokalemia or low serum potassium l.evel is deﬁned In-hospital mortality for hospitalized hypokalemic
as serum potassium below 3.5meq/l. It is classified as patients can range from 20-34%, which in large
mild (3-3.5meq/l), moderate (2.5-3meq/l), and severe  part is attributed to the 31% mortality observed in

(<2.5 meq/l) based on serum potassium levels(1,2). It severely hypokalemic patients.(1,2,4)
is among the most prevalent laboratory abnormality

occurring in hospitalized patients, accounting for 12- Treatment of severe hypokalemia requires intrave-
20% of those patients(1-3). It is estimated that one out nous potassium chloride (IV KCL) which itself can
of five hypokalemic patients has severe hypokalemia, lead to serious cardiac arrhythmias and severe in-
which can induce muscle paralysis, respiratory failure, fusion site reactions if overdosed or dosed too fast

and life-threatening cardiac arrhythmias. (4,5).



Most publications dealing with the dose, route, and con-
centration of IV KCL as well as the response to treat-
ment of severe hypokalemia, are empiric guidelines,
rather than evidence-based.(1,3-8)

Infusion rates of 10-20meq/l/hr. peripherally and 40 to
60meq/l/hr. centrally are recommended for severe
hypokalemia treatment(4,5,8). The rate of response of
serum potassium to the different infusion rates recom-
mended above varies, with some studies reporting a rise
in serum potassium of 0.4-0.43meq/l for 20meq of IV
KCI (7), while others have reported the response to be
from 0.27-0.4meq/l for 95-100meq of IV KCL infused

(8).

The management of severe hypokalemia is based on
retrospective chart reviews and case series with patient
populations having significant variability in their de-
mographics and comorbidities. This resulted in varying
recommendations on the amount of IV KCL required by
different populations(1-5,8). In the Ethiopian context,
routine clinical practice suggests lower doses of potassi-
um chloride, and to the author's knowledge, as there has
been no publication to guide clinical management and
serve as a baseline for further studies, this series was
performed to shed some light on the issue.

Methods and Materials

Study Site: Bethzatha general hospital ICU.in Addis
Ababa, Ethiopia.

Study Duration- October 2018 to June 2019

Study type-Prospective case series of severly hypoka-
lemic patients managed by standard guidelines

Sample size-A total of six patients met inclusion criteria
and were included

Inclusion criteria: All patients with serum potassium
below 2.5meq/l, and required ICU care.

Exclusion criteria: Patients who had serum potassi-
um below 2.5meq/l, but did not need ICU admission.
Consent- Informed oral and written consent was tak-
en from patients or next of kin.

Ethical clearance :

was taken from Addis Ababa health bureau as part of a
large ICU registry being run in the hospital’s ICU
(BIRD project) (A/A/H/2464/227)

Data collection: Demographic, clinical, and therapeu-
tic data were collected prospectively using a structured
data collection format by the treating physician in the
ICU.

Out come
1. The rate of change of serum potassium to IV
KCL infusion.
2. The amount of IV KCL required to get to a nor-
mal serum potassium level.

Statistical analysis

The collected data was entered into SPSS V25. the mean
and median along with the standard deviations were
calculated. Initial serum potassium level adjustment was
done using a web-based calculator.(9)
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Case Summary

Case-1

A 45 years old hypertensive and diabetic female
presented with progressively increasing fatigue,
vomiting, headache, and fever. On examination,
she had pulsus alternans and a regularly irregular
pulse. Her investigations showed a sodium of
126meq/1, a potassium of 1.0meq/1, chloride of
67meq/l,magnesium of 2.2mg/dl, phosphate of
1.9mg/dl, creatinine of 1.46mg/dl, and urea of
38mg/dl. Her blood gas analysis showed a PH of
7.59, a PO, of 119mmHg, a PCO, of 62.8mmHg,
an HCO; of 60mmol/L, lactate of 0.86mg/dl, and
anion Gap of 6.5. Her ECG had a persistent bigem-
inal rhythm with intermittent bursts of non-
sustained ventricular tachycardia. After a central
line was secured, 30meq/l/hr. of potassium chlo-
ride was infused for four hours after which, the
serum potassium became 2.37meq/l, so, the infu-
sion rate was decreased to 20 meq/l/hr. for the next
nine hours, and the serum potassium became
3.43meq/l.

Case-2

A 35 years old male patient was admitted to the
ICU for hypersplenism and severe diabetic ketoac-
idosis. On admission he was dehydrated, his ran-
dom blood sugar was 350mg/dl, and his urine had
+3 ketones. Eighteen hours into the management
of diabetic ketoacidosis, his blood gas analysis
showed a PH of 7.57, HCO; of 22.3mmol/L, PO,
of 67mmHg, PCO, of 24.8mmHg, lactate of
0.57mg/dl, anion gap of 7, and the serum potassi-
um dropped to 1.8 meq/l from 2.2 meq/l. The pa-
tient had declined to get a central venous line, so,
potassium chloride at a rate of 10meq/l/hr. was
infused for 12 hours after which the serum potassi-
um became 2.66meq/l. After another 13 hours at
the same rate, the serum potassium rose to
2.89meq/l, and after an additional 13 hours, the
serum potassium became 3.67meq/1.

Case-3

An 80 years old male patient was readmitted five
days post-discharge for possible hospital-acquired
pneumonia after he presented with cough and
shortness of breath. He was a known diabetic, hy-
pertensive, and adrenal insufficiency patient on
follow-up. After admission, the patient developed
respiratory failure and septic shock for which ven-
tilatory and vasopressor support was provided.
After extubation and discontinuation of vasopres-
sor support, the patient developed polyuria of five
liters per day. The arterial blood gas at this time
showed a PH of 7.53, HCO; of 41.7mmol/L, PO,
of 62mmHg, PCO, of 50.6mmHg, lactate of
2.6mg/dl, and an anion gap of 2. His serum potas-
sium at this time was 1.5meq/l, with serum magne-
sium of 1.2mg/dl, and serum phosphate of 1.9mg/
dl. His ECG showed frequent premature ventricu-
lar contractions.



After a central line was inserted intravenous potassium
chloride, at a rate of 20meq/hr. was given along with
intravenous magnesium sulfate. Twelve hours later, the
serum potassium rose to 4.48meq/l and potassium chlo-
ride infusion was discontinued.

Case-4

A 56 years old diabetic patient was brought to the hospi-
tal after he was found unconscious at a roadside. On
evaluation, he had repeated episodes of generalized tonic
-clonic seizures with vomiting of coffee ground materi-
al. His blood pressure was 140/80mmHg, his pulse rate
was 130 beats per minute, and he had a respiratory rate
of 42 breaths per minute with an oxygen saturation of
70% on a 15L face mask oxygen. He had diffuse rhonchi
and fast deep breaths. His Glasgow coma scale was
8/15. He was admitted to the ICU and was intubated for
type I respiratory failure. On the second day of intuba-
tion, the patient was producing three to five liters of
urine output, his serum sodium rose from 136 meq/l to
155meq/l, his serum creatinine rose from 1.6mg/dl to
2.6mg/dl, and his serum potassium dropped from
4.04meq/1 to 1.5meq/l. The arterial blood gas showed a
PH of 7.18, a PO, of 72mmHg, an HCO3of 11.5mmol/L,
a PCO, of 3lmmHg, a lactate of 1.6mg/dl, and anion
gap of 7. A central catheter was inserted and potassium
chloride was infused at a rate of 20meq/hr. for six hours.
The repeat serum potassium after six hours of infusion
was 4meq/L, so intravenous potassium chloride was
stopped.

Case-5

A 37 years old known HIV patient for the past five years
presented to the hospital complaining of watery diar-
rhea, intermittent vomiting, and a loss of 13 kilograms
of weight over the past month. Two days before his
presentation he was unable to move his extremities and
became bedridden. On examination, he had cachexia
with generalized hypotonia, hyporeflexia, and muscle
power of 1/5 in all muscle groups including the neck
muscles.His serum sodium was135meq/L, serum potas-
sium was 1.13meq/l, serum magnesium was 4.4mg/dl,
and serum phosphate was 1.3mg/dl. His ECG showed
ST segment depression and U waves. After ICU admis-
sion, a central line was inserted and intravenous potassi-
um chloride was infused at a rate of 20mgq/l/hr. for 15
hours, after which the serum potassium became
1.19meq/L. So, the rate of infusion was increased to
30meq/hr. and the serum potassium was checked after
six hours. At that time, the level was 1.31meq/l., and
another three hours of infusion at the same rate was al-
lowed, after which the potassium became 2.04meq/l.
The infusion rate was maintained, as the patient had
massive ongoing diarrhea for 14 more hours, and the
potassium determined then became 4.26meq/1.
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Case-6

An 85 years old hypertensive and diabetic female
presented to the hospital complaining of a produc-
tive cough for one month with frequent episodes of
seizures for 24 hours. On examination, she was
agitated and confused with a puffy face, right lung
lower lobe crepitation, and an irregularly irregular
distant heart sound. She had a serum sodium of
120meq/1, potassium of 1.4megq/l, magnesium of
1.6mg/dl, a chloride of 69meq/l, and phosphate of
3.7mg/dl. Her blood gas showed a PH of 7.53, a
PO, of 51mmHg, a PCO, of 75mmHg, an HCO; of
61mmol/l, lactate of 1.18mg/dl, and an anion gap
of zero. After a central line was inserted, potassi-
um chloride at a rate of 20meq/l/hr. was infused
for six hours after which the serum potassium be-
came 2.2meq/l, and after an additional eight hours
at the same rate, the serum potassium became
3.9meq/l.

Results

The median age of the patients was 45 years (35-
85), with one-third being females. The commonest
comorbidities were diabetes and hypertension. The
range mean of baseline serum potassium was from
1 to 1.8meq/1 . (Table-1)

The mean IV KCL infusion rate between admis-
sion and the first retest time was 20meq/1 (10-
30meq/1). The median time that elapsed before the
first retest was done was 9 hours, 4/6 patients re-
quired retesting two times while only 2/6 required
retesting three times (Table-2)

A mean of 383.3 meq/1 (120-990) IV KCL was
infused over 20 hours (6-38) to bring about a
change in the serum potassium by 2.57meq/l. The
mean change in serum potassium between the first
and last retest was 3.96 meq/1 (3.43-4.48 meq/1).
The mean IV KCl amount needed to raise the se-
rum potassium by 1meq/l, was 146 meq when the
baseline serum potassium was not corrected for
PH, and 212meq when the baseline serum potassi-
um was corrected for PH. (Table-3, Figure-1)



Table-1 Baseline demographic and clinical characteristics
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Patient 1 2 3 4 5 6
Age 45 35 80 56 37 85
Sex F M M M M F
Comorbidity Diabetes  Diabetes Diabetes Diabe-  HIV infec- Hypertension
Hyper- DKA** Hypertension tes tiont{ Diabetes
tension Hypersplen- Malignancy
ism Dementia
Heart failure
Potassium (meq/l) 1 1.8 1.5 1.5 1.1 1.4
PH 7.59 7.57 7.53 7.18 7.40 7.53
HCO; (mmol/l) *  60.00 223 41.7 11.5 17.6 61
PCO,(mmHg) +  62.8 24.8 50.6 31 28.6 75
Magnesium (mg/ 2.2 2.1 1.2 1.8 4.4 1.6
dl)
Phosphate (mg/dl) 1.9 1.1 1.9 2.0 1.3 3.7
Creatinine (mg/ 1.46 0.74 0.8 2.6 0.5 0.8
dl
IV access} Central Peripheral Central line Central  Central line Central line
line line line
Hydration status Dehy- Dehydrated  Dehydrated Dehy- Dehydrated Dehydrated
drated drated
Ongoing loss Present Absent Present Present  Present Absent
Loss Site GI§ No Renal Renal GI No
Neurologic find-  Absent Absent Absent Absent  Generalized Absent
ing hypotonia
Cardiac finding Bigeminy None PVCYy None ST depression None
NSVT] U waves

*HCO;. Serum bicarbonate level in the blood, TPCO,. Partial pressure of carbon dioxide in arterial blood, { IV
access-Intravenous access, § GI- gastrointestinal tract, || NSVT- Non-sustained ventricular tachycardia, JPVC-
Premature ventricular contractions, ¥ DKA- Diabetic Keto acidosis, 11 HIV Human immunodeficiency virus

Table-2 IV KCL infusion rates at different serum potassium retest hours

Patient Time of potassium retest (hours) Rate of potassium infusion before
retest (meq/l/hr.)
P'retest 2™ retest 3"“retest 4"retest 1M rate 2"rate 3"rate 4™ rate
1 4 9 ND* ND 30 20 ND ND
2 12 13 12 ND 10 10 10 ND
3 12 ND ND ND 20 ND ND ND
4 6 ND ND ND 20 ND ND ND
5 15 6 3 14 20 30 30 30
6 6 8 ND ND 20 20 ND ND

*ND-Not done
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IV KCL- Intravenous potassium chloride, TAK- change
in potassium

We have demonstrated in this case series that the total
amount of IV KCl required to treat severe hypokalemia
in our institution is at least 50% lower than that recom-
mended in the literature. We have also shown that when
the recommended infusion rate of >20meq/l/hr., via a
central line, was used to replace serum potassium, the
patients either reached their target in a short duration or
required less amount of IV KCI. This effect was uni-
formly seen even when the patient’s acid-base and hy-
dration status was taken into account.

Discussion:

A computerized administrative and laboratory database
review in Israel found that among hypokalemic patients,
54% were males with most of the patients having diabe-
tes, kidney, and cardiovascular disease(1). A case series
of patients with hypokalemic periodic paralysis found
that the median age of patients was 34 (20-50) years
(10), while others had patients aged between 58 to 72
years(5) and a mean age of 54.4+ 16.3 years(2). A re-
view of hypokalemic critically ill medical patients
showed that 12% had renal dysfunction, and 34% had
metabolic alkalosis with the commonest comorbidities
being sepsis, respiratory failure, and cardiac arrest(4).
These background clinical characteristics are similar to
our patients with some variances arising likely due to
sampling size and some of the studies including mild
and moderate hypokalemia in their study.
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In a series of hypokalemic patients with periodic
paralysis, the presenting serum potassium was
1.9+0.4mmol/l with all patients achieving
normokalemia within 6 hours(10). In a computer-
ized review of hypokalemic patients, the mean and
median time from diagnosis of hypokalemia to its
correction were 50 and 25 hours respectively(1). A
retrospective chart review of trauma patients with
mild hypokalemia showed that the infusion of
95meq of KCl induced a 0.4meq/l change in the
serum potassium(7), while a hypokalemia update
review estimates that

the serum potassium will drop by 0.27meq for a
100meq drop in the total serum potassium level(8).
Our patients had more severe hypokalemia but
required the same amount of time and a lesser dose
of IV KCL. This might have arisen from a poten-
tially low total body water of our patients, early
alkalosis correction, and rehydration that might
cause transcellular shifts.

A hypokalemia review update shows that a low
serum magnesium level worsens hypokalemia re-
sponse while an impaired renal function decreases
the IV KCL requirement of patients(8).
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This was shown in our series with patient four having Ethical clearance

the worst renal dysfunction requiring a shorter duration i

and a lower dose of IV KCL to reach normokalemia, was taken from Afidls Ababa hea}th bureau as part
while it was difficult to see the effect of hypomagnese- of a large ICU registry being run in the hospital’s

mia because of concurrent replacement of IV KCL with ICU (BIRD project) (A/A/H/2464/227).
IV magnesium sulfate during the management of pa-

tients three and six. Author contribution

ZM did diagnosis, treatment and follow up of the

Based on our results we recommend caution during the patients, inception of the study, data collectl.on,
infusion of KCL to hypokalemic patients. We also rec- data analysis, manuscript write up, manuscript
ommend a larger and multicenter study to assess the revision )

effect of KCl infusion on serum potassium levels. DK did diagnosis, treatment and follow up of the
patients, manuscript revision and data interpreta-
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Abstract

Ethiopia is considered one of the early reproductive health champions in Africa by making huge reproductive
health and rights reforms including changing its safe abortion law. A recent publication in Ethiopian Medical
Journal by Calum Miller has presented a flawed argument on Ethiopia’s safe abortion law and maternal mortality
trend over the period following legal reform. Miller claimed that abortion related mortality has already decreased
before the legal reform in 2005 and the legal reform has only increased abortion incidence and abortion-related
morbidity and mortality. Our review has shown that abortion related mortality was a leading cause of maternal
mortality before the legal reform while currently contributing only less than 10%. We have selected outstanding
arguments and presented a critique of Miller’s article
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Introduction: o , , ‘
(4) Miller inaccurately associated the increase in
A commentary entitled “Legalization of abortion and abortion rate to the change in safe abortion law.
maternal mortality in Ethiopia” was recently pub- Miller’s misrepresentation and distortion of local
lished in the Ethiopian Medical Journal by Calum and regional evidence could result in adverse out-
Miller (1), a medical doctor and researcher with previ- comes on individual and policy levels. Further-
ous similar antiabortion comments evidenced in his more, it could negatively impact Ethiopia’s repro-
publications and interviews (2—4). Unfortunately, his ductive health strategic plan and health sector
commentary misrepresented the evidence it cited and transformation plan that aim to reduce maternal
downplayed the public health successes of abortion mortality and morbidity through accelerating exist-
law reform in Ethiopia. Ethiopia's safe abortion law ing reproductive health service efforts, including
was changed in 2005 in an effort to curb the high ma- improving access to safe abortion services (5,6).
ternal mortality, a major part of which is contributed
by complications from unsafe abortion. Based on the standards of different local and inter-
national journals, this publication has potentially
Below, we refute four deeply flawed arguments in violated the ethical standards of scientific journals
Miller’s commentary: (1) Miller misrepresents the (7,8).
data on access to safe abortion services and maternal
mortality prior to the change in abortion law, (2) Mil- Main Body
ler inaccurately states that the law reform in Ethiopia
has caused an increase in abortion rates, morbidity, Flaw 1: Miller misrepresents the data on access
and potentially abortion-related mortality, without to safe abortion and maternal mortality prior to
reducing overall maternal mortality, (3) Miller misrep- the change in abortion law.

resented Ethiopia’s safe abortion law as “Liberal” and
made an inappropriate comparison with other coun-
tries,
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Fig. 1. MMR, AMMR, and AR trends before and after 2005. (Taken from Gebrehiwot et al., 2008).

Miller claims that mortality from abortion (in absolute
terms and relative to other causes of death) declined in
Ethiopia prior to 2005, when the abortion law was re-
formed, citing four systematic reviews (9—12). In fact,
most of these reviews do not support Miller’s claim. For
instance, Gaym 2009 concluded that maternal mortality
did not change between 1995 and 2005 and showed that
during this period, the major contributor to maternal
death (according to eleven of twelve included studies)
was unsafe abortion (9). Another cited review by Miller,
Abdella 2010, has several limitations and mixed find-
ings that need to be critically evaluated before using its
results as evidence. Abdella 2010 reported mixed results
on maternal mortality patterns before the law reform: the
maternal mortality ratio (MMR) from hospital-based
studies and national Demographic Health Survey (DHS)
data decreased between 1982 and 2005, but community-
based studies showed an increase in MMR during the
same period. Miller took only the first part of this result
and failed to elaborate or explain these differences. So,
the generalization that maternal mortality has decreased
before the legal reform is questionable. The other major
limitation of this review (Abdella 2010) is that the pat-
tern of abortion-related mortality is described without
having proper studies that justify it (13—16). Individual
studies used in Abdella’s review are retrospective chart
reviews of the delivery registration book of all laboring
mothers admitted to the labor ward in a single hospital
from April 1, 1993, to March 30, 2003.

From these data, the author captured the sepsis rate
of 12.5% as abortion-related maternal death. Oth-
erwise, abortion-related maternal death is not di-
rectly captured in this review. Moreover, the stud-
ies in the review have major methodological limi-
tations, including the retrospective nature of the
study and the use of medical records as a source of
data in a time when abortion was illegal and medi-
cal records could be potentially inaccurate. The
other two systematic reviews mentioned by Miller
are aimed at evaluating the pattern of causes of
maternal mortality (case fatality rate) over the peri-
od between 1980 to 2016 (11,12). The main con-
clusion of these two reviews is that causes of ma-
ternal mortality have changed over the years from
unsafe abortion and obstructed labor/uterine rup-
ture to hemorrhage and hypertensive disorders.
Therefore, because these reviews solely address
the causes of maternal mortality, they cannot pos-
sibly support Miller's claim that abortion-related
mortality declined prior to legal reform. According
to a systematic review of 18 studies done by Ber-
han et al. (17), which included nationally repre-
sentative surveys, small-scale community-based
studies, hospital studies, and secondary data analy-
sis, maternal mortality in Ethiopia did not change
significantly over three decades between 1980 to
2008.



This finding aligns with the Lancet maternal survival
series that suggested no significant change in the mater-
nal mortality ratio in Sub-Saharan countries between
1995 and 2005 (18). So, the argument that maternal
mortality is dropping before 2005 is false and none of
the cited evidence strongly supports Miller’s claim.

Flaw 2: Miller inaccurately states that the law re-
form in Ethiopia has caused an increase in abortion
rates, morbidity, and potentially abortion-related
mortality, without reducing overall maternal mortal-
ity.

We agree with Miller in that law reform may have pre-
ceded increases in documented abortion-related morbidi-
ty, though, unlike Miller, we posit that this is due to im-
proved detection of such morbidity. Gebrehiwot 2009
offers compelling evidence for an increase in complica-
tions due to unsafe abortion in hospitals following legal-
ization, as does a study by Yifru et al. 2014 (19) (11).
This suggests that reported and treated abortion compli-
cations did increase after abortion law reform, which we
posit is due to massive improvements and increased re-
sources for post-abortion care services, which occurred
concurrently with increased access to safe induced abor-
tion services (20). This increased access (including
greater geographic proximity to services) and availabil-
ity likely improved people’s trust in services, leading to
greater service utilization and ultimately resulting in
increased detection of minor and moderate morbidity as
more women seek care earlier and fewer women die
from unsafe abortion-related mortality. A recent report
by the Guttmacher Institute on Sub-Saharan Africa
showed that abortions are severely underreported in
countries where safe abortion services are restricted

@1).

Studies across many countries have noted that without
decreasing abortion-related stigma, disseminating relia-
ble information about abortion, and fostering trust
among communities to seek services, legalization of
abortion cannot reach its full potential in protecting pub-
lic health (22-24). Despite safe abortion law reform in
2005, illegal and unsafe induced abortions remain com-
mon in Ethiopia (25). Legal reform does not guarantee
access to or use of safe abortion services, and restrictive
abortion laws also do not reduce the prevalence of abor-
tion which is also been demonstrated in other countries
(26). Miller cites Gebrehiwot et al. 2009 (19) as a basis
for his claim that case fatality from abortion has in-
creased and no change in maternal mortality occurred
following the liberalization of abortion law in Ethiopia.
But Gebrehiwot excluded community deaths in his anal-
ysis. — making it impossible to draw any conclusions
about national maternal mortality patterns. Furthermore,
the data used to justify this claim is only two years into
the new safe abortion law. The data in the figure (Fig.1)
were used to justify Miller’s claim that MMR did not
decrease after abortion was legalized in 2005. But the
two years of data are insufficient to support this claim.
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In addition to Miller’s selectively picked findings
of this study, Gebrehiwot and colleagues also not-
ed that within the two years following legal re-
form, the trend of abortion-related maternal mor-
tality has declined and suggested further longitudi-
nal study for a longer period to have a firm conclu-
sion on the effect of safe abortion legal reform in
Ethiopia (19). Twelve years after the legal reform,
the MMR in Ethiopia, according to a report by the
world bank in 2017, is 401 per 100,000 live births
(27). This is significantly lower than the maternal
mortality of the country in 2000, which was 1030
per 100,000 live births (27).

Flaw 3: Ethiopian safe abortion laws were nev-
er been fully “liberal” and therefore Miller’s
comparisons are inappropriate

The third outstanding argument by Calum Miller is
that the same or higher rates of abortion-related
maternal mortality exist in Ethiopia compared to
other countries with more restrictive abortion laws.
The author presented this statement as if Ethiopia
has a more liberal law while other countries have
restrictive abortion laws. As a justification for this,
he listed countries like Kenya, Rwanda, Uganda,
and other countries in North Africa. This assump-
tion is wrong for multiple reasons. One of the fun-
damental points missed by the author is that abor-
tion is far from liberal in Ethiopia. He misrepre-
sented the country’s law as “legalization” in his
title and in multiple places in his commentary.
Abortion is illegal in Ethiopia unless performed
under the circumstances mentioned in the penal
code (28). So, in terms of abortion law, there is not
much difference between Ethiopia, Kenya, Rwan-
da, and Uganda (29). Miller cited Say L et al. in
his statement about the low abortion rate in prohib-
itive states in North Africa (30). In this same refer-
ence, the challenges of having accurate abortion-
related data, particularly in restrictive settings, is
mentioned. Abortion-related data could be un-
derreported for political reasons in some of these
restrictive countries. But this is not mentioned any-
where in Miller’s commentary.

The statement about high abortion-related maternal
mortality in Ethiopia compared to these countries
is also not supported by strong evidence. A recent
report from Ethiopia has shown that abortion-
related maternal mortality contributes only less
than 3% of total maternal deaths (31). This is much
lower compared to abortion-related maternal mor-
tality in Kenya (17%), Uganda (5%), and Rwanda
(8%) (32,33).

Flaw 4: Miller inaccurately associated the in-
crease in abortion rate to the change in abortion
law.



The fourth argument by the author is an increase in
abortion rate in Ethiopia after the legalization of abor-
tion in 2005. As we have outlined in the previous argu-
ment (Flaw 2), we agree with Miller on the increase in
the rate of abortion and abortion-related morbidity fol-
lowing the legal reform. But this change in the abortion
rate and abortion morbidity is mainly related to im-
proved detection and reporting of abortions by health
facilities, rather than the legal reform (21). So, this is
mainly due to more detection and reporting than an actu-
al increase. Similar findings are reported by other stud-
ies A comprehensive report from Sub-Saharan Africa
by the Guttmacher institute gives a clear picture of abor-
tion legality and incidence of abortion (21). According
to this report, abortion occurs at a similar rate regardless
of abortion law in the country. Abortion incidence can-
not be reduced by restricting abortion. Instead, restric-
tive laws make abortion more unsafe. In countries or
regions where abortion incidence has decreased, in-
creased use of contraception, rather than a change in
abortion law, is the main reason. Another recent global
and regional estimate of unintended pregnancy and abor-
tion by the Guttmacher institute also shows similar find-
ings and has demonstrated that abortion incidence is not
affected by the legality of abortion (34).

In summary, unlike what was expressed in the commen-

tary, some of the facts in the country are as follows.

e The author's notion of “legalized abortion” is
wrong. The revised law still criminalizes abortion.
The law states, “The intentional termination of a
pregnancy, at whatever stage or however effected, is
punishable according to the following provisions,
except as otherwise provided under Article
5517 (35).

e Unsafe abortion has contributed to 32% of maternal
death in Ethiopia before the safe abortion legal re-
form (28), while currently contributing to less than
10% (12).

e Comparing abortion law and abortion-related mor-
bidity/mortality between Ethiopia and other coun-
tries is not a good strategy to evaluate the effects of
change in abortion law. Crucial factors such as de-
tails of the law, implementation of the law, and oth-
er health system issues are not captured in such
comparisons and this may result in erroneous con-
clusions.

e  Unlike Miller’s commentary that fatally undermines
the country’s effort and measures taken to reduce
maternal mortality, the maternal mortality ratio in
Ethiopia has dropped from 865 to 401 per 100,000
live births between the year 2005-2017 (27).

e  Over the past two decades, the world population has
increased in number, and so has the abortion rate.
This increase in abortion rate has no linear relation-
ship with the abortion law. Studies have shown that
restricting abortion access makes abortion less safe
rather than reducing its occurrence (21).
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Conclusion

Ethiopia has suffered a huge burden of maternal
death from unsafe abortion before the legal reform
with 1 out of 3 women dying from the complica-
tions of unsafe abortion (10). This unprecedented
occurrence unified this highly religious and con-
servative society to think as one and address the
issue. Ten years after the legal reform, abortion-
related maternal mortality has decreased to less
than 5 % (31). Health financing, task shifting/
sharing, and continuous professional development
for mid-level health care providers working in the
area of abortion are some of the interventions in-
troduced in the country that contributed to this
achievement. Building upon this achievement, the
Ethiopian Federal Ministry of Health has devel-
oped a health sector transformation plan and repro-
ductive health strategic plan, which incorporate the
elimination of unsafe abortion as one strategy to
eliminate abortion-related maternal mortality (5).
Access to quality sexual and reproductive health in
general and safe abortion service, in particular, is
still a challenge, especially in the rural regions of
the country. The country is working on the missing
elements and building upon its strengths to expand
access to safe and quality sexual and reproductive
health services. Ethiopia is not in a position to look
back on those years of clandestine abortion that
took the lives of many women and girls.

Miller’s commentary has overlooked the country’s
commitment to improving reproductive health and
the achievements made through a brave struggle of
health care providers, policymakers, partner organ-
izations, researchers, and other relevant stakehold-
ers in the country and beyond. He used superficial
information without an in-depth analysis of the
studies to justify his flawed narrative. Similar pub-
lications in scientific journals should be critically
analyzed before publication, and we are optimistic
that the journal will retract this paper after examin-
ing the evidence presented in this commentary.
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I’ve been an ICU nurse for 25 years. For the last nine, I’ve been working in Ethiopia. Although I will live out the
rest of my life here, I accept the fact that I will always be considered a Farengi. As such, some ICU patient-care
policies and initiatives I’ve proposed over the years have been met with the likes of, “This is Ethiopia, not Ameri-
ca.”

But if change could result in improving the health of our patients, is it not our professional and ethical responsibil-
ity to address any barriers that might hinder this progress?

Enter our metaphorical Elephant.
Ethiopians share quick and easy fellowships. This camaraderie reflects visceral trust, strength, and common char-
acter. It is beautiful thing and something that endears me to Ethiopia and her people.

But, in healthcare settings, these quick friendships can be a liability when clinicians are disinclined to confront
their fellow clinicians in the face of substandard performance. Frustratingly, I have observed this “silence,” or
failure to comment enumerable times over the years, despite the fact clinicians may be aware of the consequences.

The widespread failure to expose or critique poor-quality practices--in any field of endeavor--not only enables
those failures but can even result in the standardization of inadequate performance. Such a scenario has the poten-
tial of dooming a system to long-term mediocrity. And in hospitals, reluctance to shed light on errant practices or
behaviors can be considered not only an ethical (1) breach but can result in serious consequences.

Frequently, I’ve encountered floor areas around beds scattered with used gauze pads, discarded IV lines, empty
bottles, suction tips, plaster, etc., yet no one asks, “Why the mess”? Surely some families must wonder whether
such messiness translates into equally inattentive clinical care.

What about fresh post-op patients whose analgesia orders are inadequate. We all know the various negative effects
of persistent pain. Yet, too often, I’ve witnessed staff remain silent, somehow reluctant to confront the physician,
thus allowing the continuation of unnecessary patient suffering.

A study published in 2019 found that pain management of Ethiopian post operative patients was inadequate in well
over 50% of patients (2).

Can it be that so many clinicians actually lack empathy?

Some years back I asked a senior consultant to wash his hands before examining one of our patients. He ignored
my request saying,” You don’t understand Habeshas.” I was shocked by his cavalier attitude and equally upset that
no one else backed me up with this simple, yet fundamental care request. Is there any practicing clinician today
who is not aware of the potential consequences of poor hand hygiene practices on vulnerable patients?

A 2019 study conducted in Gondar on practices of hospital infection prevention concluded that even when clini-
cians possessed good knowledge regarding issues surrounding hospital acquired infections, as well as a
“sympathetic attitude” it did not translate into prudent practices (3).

We often talk about treating patients ethically and with compassion. Yet, when we do not (i.e., exposing a patient
without the use of a privacy screen or curtain), far too often no one speaks up on the patients’ behalf to demand
basic dignity.
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Finally, there are those who are so unaccustomed to any form of criticism or accountability that they react angri-
ly when confronted. This “invincibility” should not be a total surprise when the system, itself, tacitly approves
of this, “go along, to get along” approach.

What’s the source of this fear, reluctance, or apathy to honestly address clinical or attitudinal shortcomings? Is
being assertive simply contrary to the gentle nature of most Ethiopians?

I realize it takes courage to comment on a co-worker’s quality of care. But isn’t that a small risk to take for the
sake of improved patient care?

Perhaps clinicians see no benefit in challenging behaviors. Or, as a colleague suggested, perhaps the penalties of
substandard performance are simply inconsequential.

I do not believe there is a silver-bullet answer to this issue. But, at the very least, I believe medical and nursing
schools’ curriculums must include dedicated programs emphasizing the critical concept of constructive, congen-
ial criticism. They must also examine the dangers of embracing, however indirectly, “cultures of silence.”

Ethiopia is replete with superb clinicians whose brainpower and commitment can, without doubt, move moun-
tains. But we must step out of our comfort zones and begin an honest and vigorous conversation about the status
quo of behaviors that can affect the very quality of patient care.

Otherwise, I fear Ethiopian acute care will never advance beyond the bar of mediocrity and the elephant that
resides in too many of our units will become a permanent resident.
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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)

b)

¢)

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 sum-
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from medical subject heading of Index Medicus to assist in cross indexing the Article.

Introduction : Should provide a short background and context of the study and provide the ra-
tionale for doing the study. It should not be a detailed review of the subject and should not include conclu-
sions from the paper.

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.
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significance of the results of the study with comments that compare and describe their relation to the work
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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 Au-
thors should be mentioned here; also add a note about source of the financial support or research funding,
when applicable.

h) References:

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

e 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.

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

e  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.

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

e 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.

e 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:
e  Gilbert C, Foster A. Childhood blindness in the context of Vision 2020: the right to sight. Bull World
Health Org 2001;79:227-32
e 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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e 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
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Website:
e David K Lynch; laser History: Masers and lasers.
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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
e Word count: up to 2000 words

e  Abstract up to 200 words; excluding: Abstract, Title, Tables/Figures and References
e Tables and Figures up to 5

e 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
e References: maximum of 20
4. Case Report
Report on a rare case or uncommon manifestation of a disease of academic or practical significance
e Up to 750 words; excluding: Abstract, Title, Tables/Figures and References
e Abstract of up to 100 words; unstructured;
e Tables and Figures: no more than three

e References: maximum of 10
5. Systematic review

Review of the literature on topics of broad scientific interest and relevant to EMJ readers
e  Abstract structured with headings as for an Original Article (vide supra)
e  Text should follow the same format as what is required of an Original Article
e Word count: up to 8,000 words, excluding abstract, tables/Figures and references
e  Structured abstract up to 250 words

e Tables and Figures up to 8
Teaching Article
A comprehensive treatise of a specific topic/subject, considered as relevant to clinical medicine and public
health targeting EMJ readers

S

e By invitation of the Editorial Board; but an outline of proposal can be submitted
e  Word limit of 8,000; excluding abstract, tables/Figures and references

e  Unstructured Abstract up to 250 words
7. Editorial

e By invitation of the Editorial Board, but an editorial topic can be proposed and submitted
e Word limit of 1,000 words: excluding references and title; no Abstract

e References up to 15.
. Perspectives

0
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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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with the Journal's "guidelines to authors (revised version available in all issues starting January 2020)", (ii)
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appropriate software

e 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.

e  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.

e 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).

e  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.

Accepted papers are subject to Editorial revision as required and become the copy-right of the EMA Twenty-
five reprints of published articles are supplied free to the first/corresponding author.

The Editorial Board welcomes comments on the guidelines from Journal readers.

Privacy statement
The names and email addresses entered in this journal site will be used exclusively for the stated purposes of this
journal and will not be made available for any other purpose or to any other party.



395

THE ETHIOPIAN MEDICAL JOURNAL

The Ethiopian Medical Joumnal, founded in 1962, appears four times a year and is available from the Secretary, EMA
House, Addis Ababa, or by mail P. O. Box 3472, Addis Ababa, Ethiopia. Request for previous issues is wel-
comed. For this and any other information, please contact us through:

e-mail: emjeditor2018@gmail.com Tel. 251-1-158174 or 251-1-533742; Fax: 251-1-533742

The Journal contains original articles and research of special relevance to the broad issue of medicine in Ethiopia and
in other developing countries. It is listed in the Index Medicus and Current Contents. Its ISSN number is ISSN 0014—
1755.

If you wish to subscribe to the Journal, please complete the section below and return it to the Secretary. The Subscrip-
tion rates are:

Ethiopia: Eth. Birr 1000.00 annually, postage included; World-wide: USS$ 300, airmail postage includ-
ed

Request to: The Secretary, Ethiopian Medical Journal, P. O. Box 3472, Addis Ababa, Ethiopia. I wish to subscribe to
the Ethiopian Medical Journal for the Year(s) ............. 10t

Cheques should be made payable to the Ethiopian Medical Joumnal. If payment is made by Bank Transfer (A/C No.
1000000892932, Commercial Bank of Ethiopia, Addis Ababa Branch), please ensure that the Secretary of the Ethio-
pian Medical Journal is notified of the transfer.

NOTICE TO MEMBERS OF THE ETHIOPIAN MEDICAL ASSOCIATION
If you are a paid—up member of EMA, and have not received your copy of EMJ, please notify the secretary, with the
support of your ID card or letter from your hospital. Also, if you are transferred to a different hospital or institution,
please return the following change of address form PROMPTLY.

NAME (10 DIOCK) «..viuvviiiiieiiiieiieteeee ettt sttt se e ebeans e e o sas
FORMER ADDRESS: ......coitiiiieieieieieieieieieieeieteetee ettt ettt bbb beaens o e e



Management Sciences for Healch

Fem,
{=/USAID (@msh

USAID Eliminate Tuberculosis Proiect
KEY STRATEGIES

USAID Eliminate TB Project (a five year project 2020-25) aims to
reduce TB incidence and mortality by increasing the quality, access,
utilization, and sustainability of TB services in five regions across
Ethiopia. By engaging public and private stakeholders, the project
will improve TB services through four key
strategies:
o Increase expansion and
utilization of TB diagnostics and
technology
o Improve quality-assured and
patient-centered TB care and
management
o Implement high impact case finding
strategies and prevention methods
o Build the capacity of health system
support, ensuring country ownership
and sustainability

IMPLEMENTING PARTNERS

While the project will engage communities, civil society organizations, and
other private-sector partners at the local level in TB prevention and control,
there are five main implementing partners.

o Management Sciences for Health and the KNCV Tuberculosis
Foundation combined have over 15 years of technical TB expertise
and experience in the five target Ethiopian regions.
Ambhara Development Association (ADA), Oromia Development Association
(ODA), and REACH Et hiopia are local organizations that provide effective
community-based TB

A

CKNCV e

TUBERCULOSISFOUNDATION CAL AT SONC A

Amhara Development Association-ADA

It b Iimprove Cramsnity Developand



| Saté LAB|

quality prevails....

N
&y
© Quiity ) | Multl Speciality
Y i Meglcal Service
i Ve (OFALR PRSP DFUNL
((—, Retanie) 25 | Pmngs NIATNT)
[M hn-rf"r"rJ !

[@ On Timej g My Health Program

0% P90 L00

IS0 15189
N ACCREDITED
LADORATONT

horieg Char

Y (MSePPCmL TCULP)

h&&a
RTCL: nATF 0L WCA 978 o477
N .onLw- a7yl L
RTC2: “Dane 17T UEA 7T AT 04 1478 T°A
nNiLy G
£ +251978676767

O 9984




	- Cover page October, 2022 last
	000 Acknowlegement - October pdf
	00 Content Page October , 2022  Final 
	0 cover inside EPHARM new 
	01- Editorial  .
	02 MS - 2150  
	03 MS 2171
	04 MS 2071 final
	05 MS 2075 (1)
	06 MS - 2004   (1)
	07 MS 2048 final approve - Oct. 1 afternoon final (1)
	08 MS - 2189
	09 MS - 2126 
	10 MS - 2206 Publisher final
	11- MS - 2238   (1)
	12  guidline for authors- October 
	back cover - Santi 4c6956d1-8bb7-4624-9ff0-101b956e9487
	KEY STRATEGIES Ad MSH (2)
	KEY STRATEGIES


