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Abstract

Background: There is limited data to describe the point-prevalence of healthcare-associated infections (HAls) among
patients at a regional level in Africa. This study estimated the pooled prevalence of HAls and described the distribu-
tion of HAIs as well as the pathogens identified from African studies.

Methods: PubMed, Scopus and Google Scholar databases were searched to find point-prevalence studies of HAIs

in Africa. Studies conducted in Humans that reported the prevalence of HAls among hospitalized patients and
published in English language from January 2010 to March 2022 were selected. Longitudinal studies of HAIs and
unpublished studies were excluded. The reference list of the selected studies was checked to find additional studies. A
meta-analysis was conducted using RevMan 5.4 and the pooled prevalence of HAIs was determined using a random
effect model.

Results: Of the 6094 articles identified from the databases, fifteen eligible articles were selected. The studies were
conducted in the North, South, East and West African regions with Tunisia (n=4) and South Africa (n=2) having the
highest number of studies. Most of the studies (n =12, 80.0%) had good quality. The pooled prevalence of HAls was
12.76% (95% confidence interval [Cl] 10.30-15.23) with a high degree of heterogeneity (> = 90.0%). The prevalence
of HAls varied between wards with the highest rate found in the ICU (25.2%-100%), followed by neonatal ICU/ward
(7.0%-53.6%) and paediatric medical ward (2.7%-33.0%). Surgical site infection was the most common HAIs and
accounted for 41.6% of all HAIs (95% Cl 23.55-59.80), followed by bloodstream infection (17.07%, 95% Cl 11.80-22.33)
and respiratory tract infections/pneumonia (17.04%, 95% Cl 13.21-20.87). Recent hospitalization (adjusted odds ratio
[AOR]: 4.17,95% Cl 1.85-9.41), presence of peripheral vascular catheter (AOR: 2.87,95% Cl 1.54-5.36) and having dia-
betes mellitus (AOR: 2.46, 95% Cl 1.45-4.17) were the strongest predictors of HAls in Africa. Only 37.9% of HAIs had
documented positive microbiological culture result with gram negative bacteria including Klebsiella pneumoniae,
Escherichia coli, Pseudomonas aeruginosa, Acinetobacter baumannii and Citrobacter been the most common microor-
ganisms and accounted for 40%-100% of the pathogens.

Conclusions: The pooled point-prevalence of HAIs in Africa is more than two times higher than the rate reported
in developed countries. The prevalence varied between the countries and was highest in the ICU and neonatal ICU/
ward. Surgical site infection and bloodstream infection were the most common HAls reported in African studies.
Recent hospitalization, presence of peripheral vascular catheter and having diabetes mellitus were the strongest
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predictors of HAls in African studies. Most of the HAIs are preventable with appropriate infection control measures
and antimicrobial stewardship. Additional studies are needed especially in the Central African region. Future studies
should be designed using standardized protocol and standardized definition to reduce heterogeneity among the
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Background

Healthcare-associated infections (HAIs) are a threat to
patient safety during hospitalization. HAIs are associ-
ated with significant morbidity, mortality and health-
care costs, and they also impact negatively on patients’
health-related quality of life [1, 2]. In the United State,
approximately 2 million HAIs are reported annually with
about 90,000 deaths [3]. In Asia, HAIs prolonged hospital
stay by 5-21 days and HAIs are associated with mortal-
ity ranging from 7% to 46% [2]. In Africa, a higher rate
of mortality among inpatients who suffer HAIs has been
reported (22.0%) [4]. In addition, HAIs are associated
with multidrug resistant pathogens which constitutes a
burden to patient’s clinical and economic outcomes [5].
Existing data suggest that the burden of HAIs is higher in
low and middle income countries compared to developed
countries [6, 7]. In the United States, HAIs affect about
4% of patients admitted to acute care health facilities [8],
while 6.5% and 3.9% of patients in acute care hospitals
and long-term care facilities in Europe have at least one
HALI, respectively [9]. In Asia, it is estimated that 9.0%
of hospitalized patients develop at least one HAI with
higher incidence reported in the intensive care unit (ICU)
[2]. There are limited data describing the burden of HAIs
in healthcare facilities across Africa; however, it is esti-
mated that the prevalence of HAIs is much higher than in
developed countries [7, 10]. Lack of infection prevention
and control program and lack of hand hygiene training
and infrastructure are some of the reasons responsible
for the high rate of HAIs in Africa [11, 12]. Most HAIs
are preventable using evidence-based multifaceted infec-
tion control and prevention measures [1, 13]. However,
understanding the epidemiology of HAIs is a prerequisite
for designing effective infection prevention and control
interventions.

Point-prevalence surveys have been used in the US
and by the European Centre for Disease Prevention and
Control for surveillance of HAIs [8, 9]. There is a lack of
surveillance system to monitor HAIs in healthcare facili-
ties across Africa. Previous estimate of HAIs in Africa
was reported in a systematic reviewed conducted over
10 years ago [7]. In recent years, several point-prevalence
studies conducted in healthcare facilities across Africa
have been published. The primary objective of this study

is to estimate the pooled point-prevalence and types of
HAIs among hospitalized patients in Africa. The second-
ary objectives are to evaluate the risk factors associated
with HAIs and to describe the microorganisms isolated
from patients with HAIs in African studies.

Methods

Study design

This systematic review and meta-analysis of healthcare-
associated infections in Africa was conducted in accord-
ance with the Preferred Reporting Items for Systematic
review and Meta-Analysis (PRISMA) statement 2020
[14].

Eligibility criteria
Inclusion criteria

1. Point-prevalence studies conducted among humans
in acute care settings in Africa.

2. Studies published between January 2010 and March
2022. The review was limited to studies published
from January 2010 to provide estimates of the out-
comes based on recent studies. In addition, most
point-prevalence surveys conducted in Africa were
published from 2010 onward.

3. Studies conducted in all age groups and all inpatient
settings.

4. Studies that were published in English language and
available as free full-text.

Exclusion criteria

1. Longitudinal studies, case-series, and case reports.

2. Point-prevalence survey of healthcare associated
infections in a specific patient population such as
COVID-19 patients were excluded.

3. Previous systematic reviews and meta-analyses, edi-
torials, letters to editors, commentaries and unpub-
lished articles.
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Information sources

Two electronic databases PubMed and Scopus were used
to identify eligible articles. The databases were searched
from 01/01/2010 to 04/03/2022 using the search terms
described below. In addition, Google Scholar was also
searched to find additional studies. The reference lists of
selected studies was also examined for eligible articles.

Search strategy

The keywords “point-prevalence study’, “healthcare asso-
ciated infections’, and “Africa” with their synonyms were
combined using Boolean indicators. The following key-
words were used to conduct the search on the electronic
databases: point prevalence survey OR point prevalence
study OR point-prevalence survey OR point-prevalence
study OR point-prevalence OR point prevalence AND
healthcare-associated infection OR healthcare-associated
infections OR healthcare associated infection OR health-
care associated infections OR hospital-acquired infection
OR hospital-acquired infections OR hospital acquired
infection OR hospital acquired infections OR nosocomial
infection OR nosocomial infections AND Africa.

Selection process

All the articles identified from the electronic databases
were combined and screened to identify and remove
duplicates. The titles and abstracts of the non-duplicate
articles were screened by two independent reviewers (UA
and OA) based on the eligibility criteria. The full-text of
the studies that fulfil the eligibility criteria were reviewed
for data collection by two reviewers (UA and OA). Disa-
greement between the reviewers was resolved through
consensus.

Data collection process

The selected studies were reviewed and the data were
collected using a predesigned data collection form. Data
collection was conducted by two independent reviewers
(UA and OA). Consensus was used to address any disa-
greements between the reviewers.

Data items

The following information was extracted from the
selected studies: first author’s name and year of publica-
tion, country involved, study setting/number of centre(s),
study design, study period, number of patients involved,
PPS protocol used (ECDC, CDC or as defined by the
authors), overall prevalence of HAIs, types of HAIs and
their prevalence, the risk factors associated with HAIs
and their odds ratio, and the microorganisms that caused
HAIs among the patients.
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Quality assessment

The methodological quality of the selected studies was
assessed by two independent reviewers (UA and OA)
using the Newcastle—Ottawa scale (NOS) [15]. The NOS
consists of three sections including selection, compara-
bility, and outcomes. Disagreements between the review-
ers were resolved through consensus.

Outcome assessment and effect measures

The primary outcome was the overall point-prevalence
of HAIs among hospitalized patients in Africa. HAI
was defined as an infection diagnosed among hospital-
ized patients which was not present or incubating at the
time of admission. This definition is based on the Cent-
ers for Disease Control and Prevention (CDC) [16] and
the European Centres for Disease Prevention and Con-
trol (ECDC) guidelines [17]. Secondary outcomes include
types of HAIs and their prevalence among hospitalized
patients as defined by the guidelines [16, 17]. Other sec-
ondary outcomes include the risk factors associated with
HAIs and the microorganisms that caused HAIs among
hospitalized patients. The primary outcome was pre-
sented as frequency and percentage. The types of HAIs
were presented as frequency and percentage. The risk
factors associated with HAI were presented as adjusted
odds ratio, while the microorganisms were retrieved as
frequency and percentage.

Synthesis methods

The data were synthesized using both qualitative and
quantitative methods. Quantitative synthesis was con-
ducted using RevMan 5.4 software. The overall point-
prevalence of HAIs was evaluated as the number of
patients with HAI on the day of the survey as a propor-
tion of all hospitalized patients on the day of the survey.
The pooled estimate was determined using random-
effects meta-analysis. The selected studies were from
different countries and the patient population varied.
Therefore, our objective was to estimate the mean of a
distribution of effects. The results were described using
forest plots. Heterogeneity was examined using the Hig-
gins I statistic, with <40% considered as low heterogene-
ity, 30-60% moderate heterogeneity, 50-90% substantial
heterogeneity and 75-100% considerable heterogene-
ity [18]. To provide pooled risk estimates for the factors
associated with HAIs, a meta-regression analysis was
performed for risk factors found to be significant in at
least two of the selected studies.

Results

Study selection

A total of 6094 articles were identified from the elec-
tronic databases and 54 duplicates were removed. After
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screening the title and abstracts of the non-duplicate arti-
cles, 5967 articles were excluded. The full-text of 73 arti-
cles was reviewed and 13 eligible studies were selected.
Two additional studies were found after checking the
reference list of selected studies. Overall, 15 studies were
included in this systematic review, while 11 studies were
selected for the meta-analysis. Figure 1 shows the article
screening and selection process.

Characteristics of selected studies

Six (40%) studies were conducted in North Africa (four
from Tunisia and two from Morocco). West Africa (one
each from Nigeria, Ghana and Benin Republic) and South
Africa (two and one from South Africa and Botswana,
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respectively) had three studies each. In East Africa, one
study was conducted in Ethiopia, Uganda and Malawi.
Most studies (n=9, 60.0%) involved multiple centres and
12 studies (80.0%) were hospital-wide point-prevalence
studies (including multiple units in the hospital). One
study each involved patients in a single unit/ward includ-
ing ICU, surgery and paediatric/neonatal unit. Overall,
a total of 11,272 hospitalized patients were included in
the selected studies and the patient population ranged
between 103 and 2107 patients. Table 1 summarizes the
characteristics of the selected studies.

5804 studies identified via
PubMed database search

260 studies identified via

Scopus database search

34 studies identified after

screening the first 1000 results

on Google Scholar

6094 studies identified

from all databases

54 duplicate articles were

excluded

6040 non-duplicate studies
were screened by title and
abstract

5967 articles were excluded

v

A 4

73 full text articles were

assessed for eligibility

60 articles were excluded:

Non-PPS or no HAI data = 52

2 additional studies
from search of
reference list

—

Non-African population: 4

Multinational = 1

15 articles were included in

the study

Not in English language: 1

Conference abstract: 2

Fig. 1 Flow chart of article screening and selection
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Quality Assessment 8 points, three studies had 7 points, while three stud-
Overall, most of the studies (#=12; 80%) have good ies had less than 6 points. Table 2 shows the quality
quality. Two of the studies were found to have moder-  assessment of the selected studies.

ate quality, while one study had low quality. The sam-

ple were representative in 13 (86.7%) studies. There

was low risk of bias in the assessment of outcomes and

statistical test domains with 12 (80%) studies having

good quality rating. Nine studies had a total score of

Table 2 Assessment of risk of bias for the studies included in the review

Author Selection Comparability Outcomes Quality Quality

name and : : . score scale
year Representatives Sample  Non- Ascertainment Based on Assessment Statistical

of sample size respondents of exposure design and of outcomes test
analysis

Labietal, * * NA wx * ** * 8 Good
2019 (23]

Ketata * * NA ** * ** * 8 Good
etal, 2021
[29]

Bunduki - * NA w* * ** * 7 Good
etal, 2021
[32]

Abubakar ¥ * NA ** * ** * 8 Good
Usman
[22]

Chiguer * * NA ** * ** * 8 Good
etal, 2018
[28]

Yallew * * NA ** * ** * 8 Good
etal, 2016
[31]

Ahoyo * * NA ** - - * 5 Moderate
etal, 2014

[4]

Jamoussi ¥ - NA * * - * 4 Moderate
etal, 2018

[27]

Mpinda-  * * NA ** * ** - 7 Good
Joseph

etal, 2019

[21]

Nairetal, * * NA ** * ** * 8 Good
2018 [20]

Olivier - * NA ** - - - 2 Low
etal, 2018
[19]

Ayedetal, * * NA ** * ** * 8 Good
2019 [26]

Mahjoub ~ * * NA ** * ** - 7 Good
etal, 2015

[25]

Razine * * NA ** * o * 8 Good
etal, 2012

[24]

Grecoand * * NA ** * ** * 8 Good

Magombe,
2011 [30]

NA not applicable
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Qualitative summary of results

Prevalence and distribution of HAls among hospitalized
patients in Africa

Fifteen studies were included in the qualitative sum-
mary of the prevalence of HAIs among hospitalized
patients in Africa. Overall, the prevalence of HAIs ranged
between 7.24% and 28% [4, 19-32], and the prevalence
varied between the regions in Africa. The prevalence
of HAIs in East, North, West and South Africa region
ranged between 11.4-28.0% [30-32], 7.2-25.2% [24-29],
8.2-19.1% [4, 22, 23], and 7.6-13.5% [19-21], respec-
tively. The highest prevalence of HAIs was reported in
Uganda (28.0%) [30], followed by Tunisia (25.2%) [27],
Morocco (22.2%) [28], Benin Republic (19.1%) [4] and
Ethiopia (14.9%) [31]. The lowest prevalence of HAIs
was reported in another Tunisian study (7.2%) [29], fol-
lowed by South Africa (7.6%) [20] and Ghana (8.2%)
[23]. The prevalence of HAIs varied between the wards
with the highest rate reported in the ICU (25.2-100%)
[21, 27, 30], followed by special care baby unit/neonatal
ward (7.0-53.6%) [19, 21, 22], paediatric medical ward
(2.7-33.0%) [19-22, 30], and surgical ward (7.6-13.5%)
[20, 22, 23, 30, 32]. The rate of HAIs in the obstetrics and
gynaecology, and medical ward was (6.4—12.1%) [20, 22,
23, 30] and (4.11-9.2%) [20, 22, 23, 30], respectively. Sev-
eral types of HAIs were described in the studies included
in this review. The most common types of HAIs reported
include respiratory tract infections (8.7-59%) [4, 19, 20,
22, 23, 25-31], surgical site infections (12.3-57.7%) [4,
20-23, 26, 28-32], urinary tract infection (6.4—37.5%)
[4, 19-23, 26, 28—32] and bloodstream infections (1.5—
38.0%) [4, 19, 20, 22, 23, 26, 29-32]. Other infections
included ear, eye, nose and throat infections (2.1-13.4%)
[22, 25, 26, 28], gastrointestinal infections (3.7-10.0%)
[22, 26, 28, 31] and skin and soft tissue infections
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(2.0-10.8%) [22, 26, 28, 30, 31]. Table 1 shows the preva-
lence and types of HAIs reported in the selected studies.

Quantitative summary of results

Meta-analysis of prevalence of HAls in Africa

Of the fifteen studies, eleven studies fulfilled the cri-
teria and were included in the meta-analysis [4, 19,
23, 25-32]. The pooled point-prevalence of HAIs in
Africa was 12.76% (95% confidence interval 10.30—
15.23). A high degree of heterogeneity was observed
(=90.0%; P<0.0001) and the overall effect size was
10.16 (p<0.0001). Figure 2 illustrates the forest plot for
the pooled point-prevalence of HAIs among hospital-
ized patients in Africa. Surgical site infections were the
most common HAIs in Africa and accounted for 41.6% of
all HAI (95% CI 23.55-59.80), followed by bloodstream
infection which represented 17.07% (95% CI 11.80—
22.33) and respiratory tract infections/pneumonia with
17.04% (95% CI 13.21-20.87). Figure 3 summarises the
results of the meta-analysis for the percentage of distri-
butions of HAIs reported in African studies.

Risk factors associated with HAls in Africa

There were numerous risk factors associated with HAIs
reported in Africa. Meta-regression analysis showed that
recent hospitalization (adjusted odds ratio [AOR]: 4.17,
95% confidence interval [CI] 1.85-9.41, p<0.001) was
the major risk factor associated with HAIs in Africa, fol-
lowed by the presence of peripheral vascular catheter
(AOR: 2.87, 95% CI 1.54-5.36, p<0.001) and having dia-
betes mellitus (AOR: 2.46, 95% CI 1.45-4.17, p<0.001).
Other significant risk factors include admission to sur-
gical ward (AOR: 2.19, 95% CI 1.41-3.42, p<0.001)
and ultimately fatal McCabe score (AOR: 2.09, 95% CI
1.35-3.24, p<0.001). Table 3 depicts the results of the

Prevalence of HAls Prevalence of HAls
Study or Subgroup Prevalence of HAls SE Weight [V, Random, 95% CI IV, Random, 95% CI
Ahoyo etal, 2014 191 1.6837 9.6% 19.10[15.80,22.40] i
Ayed etal, 2019 109 11735 105% 10.90[8.60,13.20] -
Bunduki etal., 2021 11.4 27552 7.4% 11.40[6.00,16.80] i
Chigueretal., 2018 222 2653 7.6% 22.20[17.00,27.40) =
Jamoussietal, 2018 252 52042  3.9% 2520[15.00,35.40] —
Ketata et al., 2021 7.2 09133 109% 7.20[5.41,8.99] .
Labietal, 2019 8.2 05612 11.3% 8.20[7.10,9.30] -
Mahjoub etal., 2015 125 2296 8.3% 1250[8.00,17.00] £
Olivieretal., 2018 99 19898 9.0% 9.90 [6.00,13.80) -
Razine etal., 2012 9.7 08674 11.0% 9.70[8.00,11.40) L
Yallew et al, 2016 149 11225 106% 1480([12.70,17.10] g
Total (95% CI) 100.0% 12.76 [10.30, 15.23] 13
Heterogeneity: Tau®= 13.65; Chi*= 99.61, df= 10 (P < 0.00001); F= 90% I t t i
Test for overall effect. Z=10.16 (P < 0.00001) G el i ol L
Fig. 2 Forest plot of the prevalence of HAls among hospitalized patients in Africa
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Percentage of SSlin HAls Percentage of SSlin HAls
Study or Subgroup  Percentage of SSIin HAls SE Weight IV, Random, 95% CI| IV, Random, 95% CI
Labietal, 2019 326 32654 509% 32.60 [26.20, 39.00) R
Yallew etal., 2016 511 41327 491% 51.10[43.00, 59.20] -+
Total (95% ClI) 100.0% 41.68 [23.55, 59.80] B
Heterogeneity: Tau®= 157.25; Chi*=12.34, df=1 (P = 0.0004), F= 92% Moo 20 b 50 100

Test for overall effect: Z= 4.51 (P < 0.00001)

Percentage of RTl in HAls

Favours [experimental] Favours [control]

Percentage of RTl in HAls

Test for overall effect: Z=8.72 (P < 0.00001)

Study or Subgroup  Percentage of BSI in HAls SE Weight

Study or Subgroup Percentage of RTl in HAls SE Weight IV, Random, 95% CI IV, Random, 95% CI

Labietal, 2019 16.3 2398 66.4% 16.30 [11.60, 21.00]

Yallew et al,, 2016 185 3.3674 336% 18.50[11.90, 25.10] ==

Total (95% CI) 100.0% 17.04 [13.21, 20.87] ¢

Heterogeneity: Tau*= 0.00; Chi*=0.28, df=1 (P=0.59); F= 0% Hoo 20 3 20 100

Percentage of BSI in HAls

Percentage of BSI in HAls

IV, Random, 95% CI IV, Random, 95% CI

Labietal, 2019
Yallew et al,, 2016

195 25511 54.9%
141 3.0613 451%

Total (95% CI) 100.0%
Heterogeneity: Tau*= 6.64; Chi*=1.84, df=1 (P=0.18), = 46%
Test for overall effect: Z=6.35 (P < 0.00001)

Study or Subgroup  Percentage of UTlin HAls SE Weight

Percentage of UTl in HAls

19.50 [14.50, 24.50] 5]
1410(8.10,20.10) -+
17.07 [11.80, 22.33] *
-100 -50 0 50 100

Percentage of UTl in HAlIs

IV, Random, 95% CI IV, Random, 95% CI

185 25511 489%
6.7 1.8878 51.1%

Labietal, 2019
Yallew et al., 2016

Total (95% CI) 100.0%
Heterogeneity. Tau®= 64.58; Chi*=13.82, df=1 (P = 0.0002); F=93%
Test for averall effect. Z=2.11 (P=0.03)

Study or Subgroup  Percentage of Gl in HAls SE Weight

Percentage of Gl in HAls
IV, Random, 95% CI

18.50 [13.50, 23.50] L
6.70[3.00, 10.40) @
12.48 [0.91, 24.04) <
100 -50 0 50 100

Percentage of Gl in HAls
IV, Random, 95% CI

54 12245 61.0%
3.7 15306 39.0%

Lahietal, 2019
Yallew etal, 2016

Total (95% CI) 100.0%
Heterogeneity: Tau®= 0.00; Chi*=0.75, df=1 (P=0.39), F= 0%
Test for overall effect: Z= 4.95 (P < 0.00001)

Study or Subgroup  Percentage of SSTl in HAls SE Weight

Percentage of SSTlin HAls

5.40(3.00, 7.80)
3.70(0.70,6.70]

4.74[2.86, 6.61] (]

-100 -40 {

50 100

o4

Percentage of SSTlin HAls

IV, Random, 95% CI IV, Random, 95% CI

Labietal, 2019
Yallew etal., 2016

54 12245 61.0%
3.7 15306 39.0%

Total (95% CI) 100.0%
Heterogeneity: Tau*= 0.00; Chi*=0.75, df=1 (P=0.39), F=0%
Test for overall effect: Z= 4.95 (P < 0.00001)

Fig. 3 Forest plots for the percentage of distributions of HAIs reported in African studies

5.40(3.00,7.80]
3.70(0.70,6.70)

4.74[2.86, 6.61] ¢

50 100

o

100 -50

meta-regression analysis for the factors associated with
HAISs reported in healthcare facilities in Africa.

Pathogens involved in HAIs
Overall, only 37.9% of HAIs had documented posi-
tive microbiological culture result and the pathogens

identified include bacteria and fungi. Gram negative
bacteria including Klebsiella pneumoniae, Escherichia
coli, Pseudomonas aeruginosa, Acinetobacter bauman-
nii and Citrobacter were the most common microor-
ganisms and accounted for 40—-100% of the pathogens.
This was followed by gram positive bacteria such as
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Table 3 Meta-regression analysis of risk factors associated with HAIs in Africa

Risk factor Author/year Pooled AOR (95% Cl) Overall effect P value 2 (%)
size

Duration of hospital stay Ahoyo et al, 2014 [4] 2.85(0.92-3.72) 1.81 0.07 98
Chiguer et al,, 2018 [28]
Labietal, 2019 [23]

Surgery during admission Chiguer et al,, 2018 [28] 3.38(0.83-13.88) 1.69 0.09 86
Labietal, 2019 [23]

Urinary catheter Labietal, 2019 [23] 4.07 (0.75-21.99) 1.63 0.10 95
Razine et al, 2012 [24]

Presence of peripheral vascular catheter Ayed et al, 2019 [26] 2.87 (1.54-5.36) 3.31 0.0009 44
Ketata et al., 2021 [29]
Labietal, 2019 [23]
Mahjoub et al, 2015 [25]

Admission into surgical department/ward Labietal, 2019 [23] 2.19(1.41-3.42) 3.48 0.0005 52
Yallew et al,, 2016 [31]

McCabe score (ultimately fatal disease) Chiguer et al, 2018 [28] 2.09 (1.35-3.24) 3.32 0.0009 0
Ketata et al, 2021 [29]
Razine et al., 2012 [24]

Diabetes mellitus Ayed et al, 2019 [26] 2.46 (1.45-4.17) 3.35 0.0008 0
Ketata et al., 2021 [29]

Recent hospitalization Jamoussi et al., 2018 [27] 4.17 (1.85-9.41) 3.44 0.0006 0

Ketata et al,, 2021 [29]

Bold values indicate statistical significance

Staphylococcus aureus, enterococci and streptococci,
and fungi such as Candida albicans and Aspergil-
lus fumigatus which account for 21.7-50% and 1.8—
21.7%, respectively. Table 4 shows the distribution of
the pathogens identified as causes of HAIs in African
studies.

Discussion

This study evaluated the prevalence and types of HAIs,
and pathogens implicated in those infections among hos-
pitalized patients in Africa. The study found that there
are limited studies that reported the rate of HAIs among
hospitalized patients, particularly in the Central African
region, where there was limited number of studies. The
studies used different guidelines to conduct the point-
prevalence studies reflecting the lack of an African pro-
tocol for conducting point-prevalence of HAIs in African
hospitals. Therefore, the development and validation of
a protocol for conducting point-prevalence studies in
African hospitals is recommended and this can be spear-
headed by the African Centres for Control and Preven-
tion. Most of the studies included in this review had good
quality and minimal risk of bias. The pooled prevalence
of HAIs in Africa was about 12.8% and this is higher
than the prevalence reported in Asia (9.0%) [2], Europe
(6.5%) [9] and the United States (4.0%) [8]. However, the
rate of HAIs is lower than the 15.5% reported in devel-
oping countries [6] and 16.9% reported in Ethiopia [33,
34]. Higher rate of HAIs in Africa could be explained by

poor infection control and prevention practices in the
continent due to limited infection prevention and con-
trol capacity [35]. Previous studies have shown poor rate
of adherence to hand hygiene among healthcare work-
ers in sub-Saharan Africa due to lack of knowledge and
training, heavy workload and lack of infrastructure [11].
Therefore, strategies to improve compliance with hand
hygiene among healthcare workers including training,
provision of soap and water as well as alcohol-based hand
rub are recommended [12]. The improvement in hand
and environmental hygiene during the COVID-19 pan-
demic may have an impact on the rate of HAIs in Africa
but there is lack of evidence to demonstrate changes in
the rate of HAIs during the pandemic.

The prevalence of HAIs seems to be higher in the East
African region and lower in the South African region.
The reasons for this variations are unclear but it could
be attributed to the use of different methods and tools
to define HAIs among the studies. Further studies are
required to confirm these observations. Existing evidence
has shown that patients admitted into the ICU have
higher risk of developing HAIs [8]. The current review
confirms these data, with the finding of higher rate of
HAIs in the ICU. This is in consonance with the finding of
a meta-analysis in Ethiopia [33]. The result also revealed
high rate of HAIs in neonatal and paediatric wards which
is consistent with the findings of a previous systematic
review and meta-analysis of HAIs in Ethiopia [10], and
in developing countries [6]. Therefore, continuous HAIs
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S/no. Author and year

Microorganisms associated with HAls

Percentage of HAIs with
documented microbiological
culture

1 Labietal, 2019 [23]

2 Ketata et al, 2021 [29]

3 Abubakar [22]

5 Yallew et al,, 2016 [31]

6 Ahoyo et al, 2014 [4]

Gram negative: 16
Gram positive: 7
Gram negative
a. K. pneumoniae: 12
b. Escherichia coli: 11
c. Acinetobacter baumanni: 5
d. Pseudomonas aeruginosa: 4
Gram positive
a. Staphylococcus aureus: 10
b. Enterococcus faecalis: 4
. Streptococcus pneumoniae: 1
Candida albican: 1
Gram negative: 2 (50%)
a.E coli:1
b. Proteus spp.: 1
Gram positive: 2 (50%)
a.S.aureus: 1
b. Methicillin-resistant S. aureus (MRSA): 1
Gram negative: (...%)
a. Klebsiella spp. (22.44%)
b. P aeruginosa (18.36%)
c. E. coli (16.32%)
d. Enterobacter spp. (12.24%)
e. Proteus spp. (6.12%)
f. Citrobacter spp. (6.12%)
g. K. pneumoniae (4.08%)
h. Acinetobacter spp. (4.08%)
i. Serratia spp. (2.04%)
Gram positive
a. S. aureus (20.40%)
b. S. pneumoniae (10.20%)
Gram negative
a. E.coli: 22.7%
b. P aeruginosa: 11.3%
c. Salmonella spp.: 4.2%
d. Citrobacter spp.: 2.7%
e. A.baumanii: 1%
f.Other GNR (99) 10.2
Gram positive
a.S.aureus: 27.9%
b. Enterococci: 10.5%
c.CNS (47) 4.9
Candida spp. (15) 1.5
Undetermined (30) 3.1

23/184 (12.5%)

53 (65.4%)

4/46 (8.7%)
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S/no. Author and year Microorganisms associated with HAls Percentage of HAIs with
documented microbiological
culture

7 Jamoussi et al.,, 2018 [27] Gram negative 21/32 (66%)

a. P aeroginosa: 10 cases
b. A. baumanii: 2 cases
c. K. pneumoniae: 4 cases
d. P mirabilis: 2 cases
e. Citrobacter freundii: one case
8 Nair et al,, 2018 [20] Gram negative
a. K. pneumoniae: 4 cases
b. P aeruginosa: 2 cases
c. A.baumannii: 1 case
d. Enterobacter cloacae: 1 case
Gram positive
a.S.aureus: 2 cases
Candida albicans: 1 case
9 Olivier et al,, 2018 [19] Gram negative 6/15 (40%)
a.E.coli=2
Gram positive
b. Group B Streptococci: n=2
c. S.aureus:n=1, Candida albicans: n=1
10 Ayed et al, 2019 [26] Gram negative 52/82 (63.4%)
a. E. coli: 5 (9.6%)
b. K. pneumoniae: 5 (9.6%)
c. A.baumannii: 6 (11.5%)
d. P aeruginosa: 8 (15.4%)
e. S. pneumoniae: 4 (7.7%)
f. N. meningitidis: 2 (3.8%)
Gram positive
a. E. faecalis: 3 (5.8%)
b. S. aureus: 3 (5.8%)
Fungi
a. C. albican: 4 (7.7%)
b. A. fumigatus: 6 (11.5%)
1 Mahjoub et al., 2015 [25] Gram negative: 4 6/45 (13.3%)
12 Razine et al., 2012 [24] Gram negative 75/123 (61%)

a. E.coli (14.7%)

b. K pneumoniae (14.7%)
Gram positive

a. Staphylococcus (18.7%)

surveillance, implementation of hand and environmental
hygiene, and training of healthcare workers on infection
prevention and control measures are recommended to
reduce the burden of HAIs in these wards/units. Previ-
ous studies have revealed that surgical site infection is
the most common HAI reported in healthcare facilities
in Africa [7, 34, 36]. In addition, surgical site infection is

the most common HAI reported in acute care facilities
the US [8]. The current study confirmed these data with
surgical site infection accounting for about 4 in every 10
HAIs in Africa. The high rate of surgical site infection
could be attributed to lack of adequate infection control
before, during and after surgery coupled with inappropri-
ate use of surgical antimicrobial prophylaxis. Available
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data revealed low compliance with the timing and dura-
tion of antimicrobial prophylaxis [37-39]. Therefore,
antimicrobial stewardship and infection prevention and
control are recommended to reduce the burden of surgi-
cal site infections in Africa [40]. Bloodstream infection
and respiratory tract infections including pneumonia
were the second and third most common HAIs in Africa.
These infections are mostly device-associated and are
preventable with appropriate infection prevention and
control measures. Hand and environmental hygiene as
well as injection safety practices should be encouraged
in African healthcare facilities. The COVID-19 pandemic
has caused significant disruption in healthcare systems
including infection prevention and control [41-44]. The
diversion of traditional infection prevention and con-
trol resources and measures, such as active surveillance;
screening programme to detect colonization, and isola-
tion of patients with multidrug resistant infections; to the
management of the pandemic may increase the preva-
lence of HAIs [42-45]. In contrast, evidence has shown
that healthcare workers had good infection control prac-
tices during the pandemic and this will reduce the trans-
mission of HAIs [46]. However, there is a lack of data to
describe the impact of COVID-19 pandemic on the prev-
alence of HAIs in healthcare facilities across Africa.

Several risk factors have been reportedly associated
with HAIs in African studies and our analysis revealed
that those with history of recent hospitalization had the
highest risk of HAIs, followed by the presence of periph-
eral vascular catheter and those with diabetes mellitus.
Frequent hospitalization is more common in patients
with multiple comorbidities or those with complicated
chronic illnesses which predispose such patients to an
increased risk of HAIs and colonization or infection with
multidrug resistant pathogens. The use of peripheral vas-
cular catheter increases the risk of bloodstream infection
among hospitalized patients and this explains the associ-
ation between HAIs and the presence of peripheral cath-
eter in our study. Patients with diabetes mellitus have an
increased risk of common infections compared to those
without diabetes mellitus [47]. The current review con-
firmed these data with the finding of higher risk of HAIs
among diabetes mellitus patients in Africa. This find-
ing is consistent with a previous meta-analysis in Ethio-
pia that showed a significant association between HAIs
and underlying non-communicable disease [33]. There-
fore, efforts to achieve and maintain glycaemic control
among diabetes mellitus patients during hospitalization
is recommended in addition to improved hand and envi-
ronmental hygiene practices. Other factors significantly
associated with HAIs in Africa include admission into
surgical ward and underlying ultimately fatal McCabe
score.
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The current review revealed that gram negative patho-
gens such as E. coli, K. pneumoniae, P. aeruginosa and A.
baumannii were the most common causative organisms
associated with HAIs. This is consistent with findings
of a previous systematic reviews [2, 6]. Other patho-
gens include gram positive bacteria and fungi, such as
C. albicans and A. fumigatus. The current review has a
number of limitations that warrant caution in interpret-
ing the results. Firstly, there was limited number of point-
prevalence studies conducted in Central African region
and limited number of studies from the other regions.
This may potentially affect the generalizability of the
results. Secondly, the degree of heterogeneity was high
and this was lower than the heterogeneity reported in a
previous systematic review and meta-analysis [6]. Dif-
ferences in study protocol, data collection method, study
period, and definition of HAIs between the studies may
explain the high degree of heterogeneity. Future stud-
ies should develop and validate an African protocol for
point-prevalence survey of HAIs in African hospitals.
This will bring about consistency in the design, data col-
lection and description of HAIs in Africa. The African
CDC should develop a standardise protocol for con-
ducting point-prevalence studies for HAIs in Africa to
ensure consistency between studies. Thirdly, the report-
ing of point-prevalence studies of HAIs in Africa need to
improve as many studies did not describe the confidence
interval for the point-prevalence of HAIs in different
wards/units and the confidence interval for the different
types of HAIs. This made it difficult to perform a detailed
meta-analysis. Studies describing the impact of HAIs
on morbidity, mortality, quality of life and the economic
burden of HAIs in Africa are recommended.

Conclusions

The pooled point-prevalence of HAIs in Africa is rela-
tively high compared to the other continents. The point-
prevalence of HAIs in Africa is about two times higher
than the rate reported in developed countries. The
point-prevalence of HAIs is higher in ICU and neonatal
wards compared to the other wards. Surgical site infec-
tions and bloodstream infection were the most common
HAIs reported in Africa. Recent hospitalization, presence
of peripheral vascular catheter and having diabetes mel-
litus were the strongest risk factors associated with HAIs
in Africa. Gram negative bacteria were the major causa-
tive pathogens associated with HAIs. Infection preven-
tion and control measures and antimicrobial stewardship
are recommended to reduce the burden of HAIs among
hospitalized patients in Africa.
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