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ABSTRACT

Background: The global Cesarean section (CS) rate is currently at 21%, higher than the recommended
15%, leading to an increased risk of surgical site infection (SSIs). In Uganda, the burden of SSIs stands
at 15.5%. A burden to the economy and patients, despite being preventable through proper antibiotic
use. This study aims to establish the prevalence of SSls and evaluate the antibiotic practices following
CS at Mbale Regional Referral Hospital (MRRH).

Methods: The design was retrospective cross-sectional. Randomly selected without replacement an
equal numbers of patient files that developed SSls (104) and an equal number of patient files that did
not develop SSls (104) making a sample size of 208 files out of the 2432 files reviewed at MRRH
from 1st —January -2020 to 31st -December-2022.

Result: The prevalence of SSIs was 4.3%. Of the 208 operated women 71.2% received antibiotic
prophylaxis, with intravenous (IV) ceftriaxone being the most prescribed (47.1%). Only 14.9%
received prophylaxis within the recommended 30-60 minutes before incision. Factors significantly
associated with reduced SSls risk were the timing of antibiotic prophylaxis, 3days of hospital stay, and
the cadre of the surgeon.

Conclusion : The Prevalence of SSIs at MRRH was 4.3%. Antibiotic prophylaxis administration
within 30-60 minutes before skin incision, use of IV ceftriaxone and metronidazole post-CS, at least 3
days. The study emphasizes the importance of following guidelines and acquiring knowledge on
appropriate antibiotic use to combat SSls following CS and antibiotic resistance.
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Introduction

Cesarean section (CS) is a surgical
procedure performed to deliver a baby and other
uterine products to prevent or address life-
threatening complications.™? The global CS rate
increased to 21% in 2015, surpassing the
recommended rate of 15%. CS is considered a
clean-contaminated surgery with a higher risk of
sepsis compared to vaginal delivery.®# Surgical
site infections (SSIs) can occur within one
month after cesarean without the use of an
implant or within one year with implant use.®
Maternal mortality rates and post-CS
complications are particularly high in Sub-
Saharan Africa, with African women being 50
times more likely to die after CS compared to
those in high-income continents.®

SSls are primarily caused by bacteria that
enter the operation site during or after the
surgery, leading to an immune response within
5 to 7 days.” Strict infection control protocols
and appropriate antibiotic use can prevent and
treat SSls. 8°

Certain factors increase the risk of SSls
following CS, including emergency CS,
antibiotic  prophylaxis, the expertise of
surgeons, and blood loss exceeding 1000 ml. -
14 However, there is limited research on SSls
following CS in Uganda, with an unknown rate
of occurrence. Antibiotic resistance is a global
concern, with resistant bacteria causing
significant mortality and increased treatment
costs.  Inappropriate  antibiotic  practices
contribute to the development of resistance.!*1®

The study aims to investigate the association
between pre and postoperative antibiotic
practices and other factors with the development
of SSIs following CS at Mbale Regional
Referral Hospital in Eastern Uganda. The
research will contribute to understanding the
effectiveness of antibiotic usage in preventing
SSls and improving patient outcomes in this
setting.

Mbale Regional Referral Hospital (MRRH)
in Eastern Uganda serves multiple districts and
provides specialized obstetrics and gynecology
services. Despite efforts to address challenges
such as delayed supplies and a high patient-to-
healthcare worker ratio, the hospital continues
to face re-admissions of women due to surgical
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site infections (SSls) following Cesarean
sections (CS). In response, this study assessed
pre- and post-cesarean antibiotic practices and
their association with SSIs at MRRH, aiming to
identify strategies to improve surgical outcomes
and enhance maternal care in the region.

Methods

It was a retrospective cross-sectional study
conducted on women who were delivered by CS
between 1%-January-2020 and 31%-December-
2022 at MRRH.Mbale Regional Referral
Hospital (MRRH). It is an approximately 650-
bed serving more than six districts of Uganda.
Using Kish and Leslie, and adjusting for 10%
for the incompleteness of Data; N=208 files of
patients who met the inclusion were reviewed.

Out of the 2432 women that underwent
cesarean section reviewed, an equal number
(104) of women who developed surgical site
infection (SSIs) and those that did not develop
SSls (104) were selected by simple random
sampling without replacement to make a total
sample size of 208 participants). For this study
SSIs was defined by a diagnostic code
“infection of the surgical site, or sepsis or wound
infection as stated in the patient file by the
doctor.

All women’s files that delivered by
cesarean section and those that developed
surgical site infections (SSIs) within 30 days
post-cesarean between 1%-January-2020 to 31°-
December-2022 at Mbale Regional Referral
Hospital (MRRH).

Women’s files who delivered by cesarean
and were referred. Women’s files operated
elsewhere and were managed for SSIs at MRRH
and women’s files with missing operation notes
and incomplete data about the study variables.

The dependent variable (primary outcome)
was surgical site infection following cesarean
section. The independent variables included the
following:

1. Pre-cesarean antibiotic practice
(Prophylaxis administration, the antibiotic
type, and duration of administration).

2. Post-cesarean antibiotic practices (I.V
antibiotic type administered, oral antibiotic,
and duration of hospital stay).
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3. Other factors (age, cadre of the surgeon,
amount of blood loss, type of CS, parity of
the woman, indication for CS.

An independent obstetrician, not part of the
research team checked the empty and completed
data collection sheets.

In this study, the chi-squared test was used
to determine to analyze the association between
the dependent wvariable and independent
variables. Variables with a p-value: <0.025 for
the bivariate were analyzed for the
independence of association with SSIs using the
multivariate logistic regression at p-value: <
0.05 and a two-tailed test was reported.

The statistical analysis was performed
using the Statistical Package for Social Sciences
(SPSS) Version 23.

Result
Prevalence of SSls following CS at MRRH

Out of 2432 files of women that underwent
cesarean section that were retrieved and
reviewed, 104 of the women had developed
surgical site infections.

Prevalence =  women who developed SSIs x 100

Total women who underwent CS
Prevalence = 104/2432 x 100= 4.3%.
The prevalence of SSIs was 4.3%

Pre-cesarean antibiotic practices

During the Bivariate logistic regression:
only reception of antibiotic prophylaxis by the
women before skin incision was not associated
with the development of surgical site infection
at p-value: 0.878.

During the multivariate logistic regression:
Type of antibiotic prophylaxis; administration
of L.V ceftriaxone antibiotic prophylaxis was
protective against SSIs (AOR=0.645, 95% CI:
0.301-1.379). Women who received LV
ampicillin were 2.630 times more at risk for
SSls than those that received 1.V metronidazole
(AOR=2.073, 95% CI:0.469-9.172) who were
also at risk. However, the association was not
statistically significant (p-value: 0.258)

Women who received prophylactic
antibiotics 30-60 minutes before skin incision
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were protected against SSIs (AOR=0.103, 95%
Cl: 0.022-0.474) as compared to those that
received antibiotic prophylaxis within 1-14
minutes and 15-29 minutes. This relationship
was statistically significant (p-value: 0.004).

Post-cesarean antibiotic practice

All the variables under this category were
statistically significant for the Bivariate chi-
square test. During the Multivariate logistic
regression: Intravenous administration of
ceftriaxone & metronidazole was protective
against the development of SSIs (AOR=0.188,
95% CI: 0.037-0.966) amongst women as
compared to administration of 1.V ampicillin &
metronidazole. ~ This  relationship  was
statistically significant (p-value: 0.045).

Women who received oral cefixime

(AOR=0.188, 95% CI: 0.037-0.966), oral
amoxicillin  (AOR=0.183, 95% C.I: 0.064-
0.528), and oral Gramocef (AOR=0.161, 95%
Cl: 0.042-0.615) were protected against surgical
site infection as compared to those that received
oral metronidazole and ampiclox. These
associations were all statistically significant at
p-value: 0.0009.
Hospital stay for three or more days (> 3 days)
was protective against SSIs (AOR=0.194, 95%
Cl: 0.090-0.420) as compared to staying less
than three (< 3 days) and this relationship was
significant at p.value:0.000

Other factors

During the bivariate chi-squared test, the
type of cesarean section (CS), age of the women,
parity, and indication for CS was not associated
with SSls with p-values > 0.05.

During the multivariate logistic regression
analysis: Women who were operated on by
medical officers were more protected against
SSls (AOR=0.040, 95% CI: 0.004-0.376) than
those who were operated on by junior house
officers (interns) (AOR=0.119, 95% CI: 0.049-
0.289) and both associations were statistically
significant at p-values 0.005 and 0.000
respectively.

Women whose estimated blood loss was
more than 1000mls (>1000) were 2.468 times
more at risk for surgical site infection than those
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whose estimated blood loss was less or equal to
1000mls (< 1000). However, this relationship
was not significant at p-value: 0.070.

Discussion
Prevalence of surgical site infections

The prevalence of SSls after CS was found
to be 4.3% at the Mbale regional referral
hospital, which was lower than rates reported in
studies from West Africa and Tanzania (9-13%)
but higher than rates reported in studies from
Ethiopia and Uganda (8.9% and 15.5%
respectively).t”>! Similar prevalence rates of
4.9% were reported in a study conducted in
Rwanda using a similar study design.!
However, higher than a study in Kuwait and
Peruvian hospitals reported prevalence rates of
2.1% and 2.4% respectively.'®?° The variations
in prevalence rates could be attributed to various
factors such as study design, source population,
demographic differences, geographical location,
access to healthcare facilities, surveillance and
reporting practices, healthcare interventions,
and the presence or absence of other risk factors.

It is important to note that the study had
limitations due to time constraints and limited
resources, which may have affected the sample
size and study design. Most studies with
different prevalence rates had larger sample
sizes and used prospective methods?'® whereas
the current study relied on a retrospective cross-
sectional design. Despite advancements in
surgical care, the prevalence of SSls after CS
remains a concern, highlighting the need for
further research and interventions to improve
patient safety and surgical outcomes.

Pre-cesarean antibiotic practices

Antibiotic prophylaxis is a vital measure
for preventing surgical site infections (SSls)
during surgeries, particularly cesarean sections
(CS).% Studies have shown that administering
prophylactic antibiotics in the recommended
timing range of 30-60 minutes before the
operation significantly reduces the risk of SSls
in women undergoing CS.2® However, there are
conflicting findings regarding the statistical
significance of antibiotic prophylaxis timing
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and its relationship to SSIs.?* Some studies have
reported no significant correlation between
timing and infection rates.?

International and national guidelines
generally recommend the 30-60 minute timing
for antibiotic prophylaxis before skin incision.
The World Health Organization (WHO) and
Uganda Clinical guidelines both recommend
this timing range.??® Canada suggests
administering a single dose of intravenous
cephalosporin, preferably first generation,
within 15-60 minutes before the surgery.
However, it is important to note that
administering prophylactic antibiotics too far in
advance, such as two hours before surgery, may
increase the risk of SSls.

Antibiotic prophylaxis aims to minimize
the introduction of bacteria during or after the
operation, allowing the body's immune system
to effectively clear any potential invasion.
Adequate  whole-body concentrations  of
antibiotics are crucial for the prophylactic
treatment to be effective.!® Variations in the
statistical significance of antibiotic prophylaxis
timing and its impact on SSIs across studies may
be attributed to differences in sample sizes.
Further research is needed to better understand
the relationship between timing and the
effectiveness of prophylactic antibiotics in
preventing SSIs during cesarean sections.

Post-cesarean antibiotic practices

Surgical site infections (SSls) following
cesarean section pose significant risks to
maternal  health and have economic
implications. Among the known bacterial
species causing SSls, S. aureus, P. aeruginosa,
and E. coli are the most common.?® A study
highlighted that post-cesarean intravenous
administration of antibiotics was an independent
factor contributing to the development of SSis.
However, the wuse of ceftriaxone and
metronidazole as intravenous antibiotics
showed a significant protective effect against
SSIs (AOR=0.188, 95% CI: 0.037-0.966).
Similar results were observed in an Indian study
and a study conducted in Uganda, where the
administration of ceftriaxone and metronidazole
post-operatively reduced SSls by 100%.
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Ceftriaxone and metronidazole are broad-
spectrum  antibiotics  effective  against
methicillin-resistant S. aureus, aerobes, and
anaerobes, which are commonly associated with
SSls after cesarean section. ® These drugs
exhibit low resistance rates and be effective in
preventing SSIs.2%3! However, it should be
noted that their common usage in Uganda may
contribute to antibiotic resistance.®? Another
study in Uganda showed no association between
ceftriaxone and metronidazole with SSls, while
metronidazole and ampicillin were found to be
associated. 2

The surgical bundle recommendation at
Mbarara regional referral hospital supports the
use of post-operative intravenous ceftriaxone
and metronidazole for a minimum of three days
to prevent SSls following cesarean section.>*

Despite some contradictory findings,
existing evidence and practical experience
support the use of intravenous ceftriaxone and
metronidazole as preferred antibiotics for
preventing SSIs after cesarean section.
However, the World Health Organization
(WHO) guidelines discourage the continued use
of post-operative intravenous antibiotics beyond
an appropriate single dose or 24 hours after
fever resolution in susceptible women.?’
Nonetheless, the findings of the study align with
the prevailing evidence, emphasizing the
importance of ceftriaxone and metronidazole in
preventing SSlIs following cesarean section.

Duration of hospital stay

The duration of hospital stay for surgical
patients varies depending on their post-
operative condition. The length of stay is
important for monitoring vital signs and
identifying complications. However, both too
short and too-long stays can be associated with
postoperative complications.>* In a study on
cesarean-section patients, it was found that
staying in the hospital for three or more days
significantly reduced the risk of surgical site
infections (SSIs) compared to stays of less than
three days. This is likely due to the incomplete
administration of intravenous antibiotics when
the stay is shorter. Another study from Norway
also supported these findings.*®
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However, a different study reported that
staying in the hospital for four days or longer
was associated with the development of SSis.
Prolonged hospital stays have been linked to
financial burdens, increased risk of nosocomial
infections, and poor post-surgical outcomes.!-3

On the other hand, a study found no
relationship between pre- and post-cesarean
hospital stays and SSls.3” There is a debate about
whether the duration of hospitalization
influences the development of SSls or if SSIs
affect the length of stay.®

Implementing evidence-based strategies,
such as infection prevention and control
measures, and appropriate antibiotic practices
can prevent more than half of surgical site
infections. A hospital stay of three days allows
for the completion of recommended post-
cesarean intravenous antibiotic medication.
Stays shorter or longer than three days may pose
risks to postoperative patients.

Others factors

The Ministry of Health of Uganda has a
strict policy that only medical professionals with
a Bachelor of Medicine and Bachelor of Surgery
(MBChB) degree are allowed to perform
surgeries on patients. These professionals are
required to complete a one-year hands-on
internship at a regional or district health centre
to obtain a practicing license.®® This group of
surgeons constitutes the largest authorized body
of surgeons in Uganda.

A study examined the relationship between
the cadre of the surgeon and surgical site
infections (SSIs) following cesarean sections. It
found that being operated on by a medical
officer had a more protective effect against SSls
compared to being operated on by a junior house
officer (intern).3® Another study from Tanzania
reported that women operated on by interns
were four times more at risk for SSIs compared
to those operated on by medical officers.
Similarly, a study from Nigeria also showed an
association between the cadre of the surgeon
and SSis.

However, despite these findings, interns are
preferred by patients due to their eagerness to
learn and help. A study conducted in Uganda by
Lubega contradicted these findings, as it found
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no association between the cadre of the surgeon
and the development of SSls, although it
compared surgeons and senior house officers.
The difference in the protective effect of
medical officers against SSIs could be attributed
to their higher level of experience and better
aseptic techniques in performing cesarean
sections, which reduce the incidence of SSIs as
compared to interns.

Conclusions

A study conducted at Mbale Regional
Referral Hospital in Uganda found that the
prevalence of surgical site infections (SSIs) after
cesarean sections was 4.3%. The study
identified several factors that were protectively
associated with SSls, including the timing of
antibiotic prophylaxis within 30-60 minutes
before skin incision, administration of post-
cesarean 1.V ceftriaxone and metronidazole, use
of oral cefixime post-discharge, three days
duration of hospital stay, and being operated on
by medical officer surgeon.

SSls can result in prolonged hospital stays,
increased treatment costs, and higher rates of
morbidity and mortality. Therefore, it is crucial
to address these risk factors and implement
preventive measures such as optimizing
antibiotic usage and ensuring proper hygiene
protocols to reduce the occurrence of SSls after
cesarean sections, ultimately improving patient
outcomes and reducing healthcare burdens.

The study recommends emphasizing
antibiotic prophylaxis within 30-60 minutes
before surgery and a post-cesarean hospital stay
of 3 days, use of I.V. ceftriaxone and
metronidazole. Healthcare professionals should
adhere to institutional surgical bundles and
guidelines, receive training on infection
prevention, control, and appropriate antibiotic
use, and future research should explore this
topic using a prospective design for better
understanding and generalization

Acknowledgement
We thank Diponegoro University for the

financial support, and Dr. Dwi and Dr. Adi for
the supervisory support they offered. And in a

31

special way thank God for the guidance and |
thank me for the résilience and endurance.

References

1.  Bizuayew, H., Abebe, H., Mullu, G., and
Bewuket, L. 2021. Post-cesarean section
surgical site infection and associated
factors in East Gojjam zone primary
hospitals, = Amhara  region,  North
West.77:1-15.

2.  Kim, Y.M., Tappis, H., Zainullah, P.,
Ansari, N., Evans, C., Bartlett, L., et al.,
2012. Quality of caesarean delivery
services and documentation in first-line
referral facilities in Afghanistan: A chart
review. BMC Pregn. Child.12.

3. Riad, N., Younes, and Tayna, F. 2021.
Farias2 RASS. Intern. J. Infect. Prevent.
2:29-47.

4.  Gong, S.P., Guo, H.X., Zhou, H.Z., Chen,
L., and Yu, Y.H. 2012. Morbidity and risk
factors for surgical site infection following
cesarean section in Guangdong Province,
China. J Obstet. Gynaecol. Res.
38(3):509-15.

5. Kurigamba, G.K., Dianah, Nanyanga, I.,
Nahabwe, H., and Mutahunga, B.R. 2018.
Post cesarean wound sepsis :
Recognizable risks and causes at a Rural
Ugandan Hospital. Int. J. Women’s Health
Care : 6-9.

6. Kawakita, T., and Landy, H.J. 2017.
Surgical site infections after cesarean
delivery: epidemiology, prevention and
treatment. Matern. Heal. Neonatol.
Perinatol. 3(1):1-9.

7. Waniala, 1., Nakiseka, S., Nambi, W.,
Naminya, I., Ajeni, M.O., Iramiot, J., et al.
2020. Prevalence, indications, and
community perceptions of caesarean
section delivery in Ngora District , Eastern
Uganda : Mixed method study. 2020.

8. Jithin. 2023. Multi-Drug Resistant
organisms  associated  surgical  site
infection - a case report international
clinical and medical case reports journal
case report article multi-drug resistant
organisms  associated surgical site
infection - a Case Re. April.

9. Arcy, N.D., Ashiru-oredope, D., Olaoye,

Copyright ©2024 JEKK, ISSN 2614-4854



Hussein., et al., JEKK. 9 (1) 2024

10.

11.

12.

13.

14.

15.

16.

17.

0., Afriyie, D., Akello, Z., Ankrah, D., et
al. 2021. Antibiotic prescribing patterns
in Ghana, Uganda, Zambia and Tanzania
Hospitals : Results from the Global Point
Prevalence  Survey  (G-PPS) on
antimicrobial use and  stewardship
interventions implemented :1-15.

NICE. 2020. Surgical site infections:
prevention and treatment CG74. Clin
Guidel Insitute Health care Excell
[Internet]. August 2020:1-29. Available
from: www.nice.org.uk/guidance/ng125
Isanga, J., Emmanuel, B., Musa, K.,
Julius, M., Tibaijuka, L., Ronald M, et al.
2020. The prevalence, risk factors, and
bacterial profile of cesarean surgical site
infections at a University Teaching
Hospital in South Western Uganda. Int. J
Women’s Health Care. 5(1):5-10.
Alfouzan, W. 2019. Surgical site infection
following cesarean section in a general
hospital in Kuwait: Trends and risk
factors.

Sarah, N. 2015. Risk factors for post
cesarean wound infection among mothers.
(November).

Gomaa, K., Abdelraheim, A.R., Gelany, S
E.l., Khalifa, E.M., Yousef, A.M., and
Hassan, H. 2021. Incidence, risk factors
and management of post-cesarean section
surgical site infection (SSI) in a tertiary
hospital in Egypt: a five-year
retrospective study. 3:1-9.

Lubega, A., Joel, B., Justina, and Lucy N.
2017. Incidence and etiology of surgical
site  infections among emergency
postoperative  patients in  Mbarara
Regional Referral Hospital, South
Western Uganda. Surg Res Pract.

OECD, WHO, FAO, and OIE. 2017.
Tackling antimicrobial resistance ensuring
sustainable R&amp;D. G20 Summit
Hamburg, 29 June 2017. Final note
prepared by OECD, WHO, FAO and OIE.
2017  (June):37.  Awvailable  from:
http://www.oecd.org/g20/summits/hambu
rg/Tackling-Antimicrobial-Resistance-
Ensuring-Sustainable-RD.pdf
Abdelraheim, A.R., Gomaa, K., Ibrahim,
E.M., Mohammed, M.M., Khalifa, E.M.,
Youssef, A.M., et al. 2019. Intra-

18.

19.

20.

21.

22.

23.

24.

32

abdominal infection (1Al) following
cesarean section: A retrospective study in
a tertiary referral hospital in Egypt. BMC
Pregnancy Childbirth.;19(1):1-7.
Kalibushi, Bizimana, J., Ndoli, J,
Bayingana, C., Baluhe, 1., Gilson, G.J,,
and Habimana, E. 2016. Rwanda 4
Infection  prevention and  control
coordinator CHUB, Rwanda 5 instructor
at Department of Obstetrics and
Gynecology, HRH Rwanda, Maternal
Fetal Medicine Physician at Alaska Native
Tribal Health Consortium (ANTHC),
Rwanda 6 Senior Resident in Obstet. Orig
Res Artic Univ Teach Hosp [Internet].
;5(6):631-41. Available from:
http://dx.doi.org/10.20546/ijcmas.2016.5
06.069http://www.ijcmas.com

Alfouzan, W., Al Fadhli, M., Abdo, N.,
Alali, W., and Dhar, R. 2019. Surgical site
infection following cesarean section in a
general hospital in Kuwait: trends and risk
factors. Epidemiol. Infect. 147:e287.
Kelly, V.Y., Yerba, K., Failoc-rojas, V.,
Zefa-fafez, S., and Valladares-M. 2020.
Factors Associated with Surgical Site
Infection in Post-Cesarean Section: A
Case-Control Study in a Peruvian
Hospital. :10-15.

Nkurunziza, T., Kateera, F., Sonderman,
K., Gruendl, M., Nihiwacu, E., Ramadhan,
B., et al. 2019. Prevalence and predictors
of surgical-site infection after caesarean
section at a rural district hospital in
Rwanda. :121-128.

Kambale, G., and Paluku, M. 2020.
Infection  prevention in  practice
compliance of antibiotics used for surgical
site infection prophylaxis among patients
undergoing surgery in a Congolese
teaching hospital. ;2.

Sway, A., Nthumba, P., Solomkin, J.,
Tarchini, G., Ren, Y., Wanyoro, A., et al.
2020. Burden of surgical site infection
following cesarean section in sub-Saharan
Africa: a narrative review Burden of
surgical site infection following cesarean
section in sub-Saharan Africa : a narrative
review. Available from:
https://doi.org/10.2147/1JWH.S182362
Dahiya, P., Gupta, V., Pundir, S., and

Copyright ©2024 JEKK, ISSN 2614-4854


http://www.nice.org.uk/guidance/ng125
http://www.oecd.org/g20/summits/hamburg/Tackling-Antimicrobial-Resistance-Ensuring-Sustainable-RD.pdf
http://www.oecd.org/g20/summits/hamburg/Tackling-Antimicrobial-Resistance-Ensuring-Sustainable-RD.pdf
http://www.oecd.org/g20/summits/hamburg/Tackling-Antimicrobial-Resistance-Ensuring-Sustainable-RD.pdf
http://dx.doi.org/10.20546/ijcmas.2016.506.069http:/www.ijcmas.com
http://dx.doi.org/10.20546/ijcmas.2016.506.069http:/www.ijcmas.com
https://doi.org/10.2147/IJWH.S182362

Hussein., et al., JEKK. 9 (1) 2024

25.

26.

27.

28.

29.

30.

31.

32.

33.

Chawla D. 2016. Study of incidence and
risk factors for surgical site infection after
cesarean section at First Referral Unit.
3(4):1102-4.

Skjeldestad, F.E., Bjernholt, J.V., Gran,
J.M., Erisken H.M. 2015. The effect of
antibiotic prophylaxis guidelines on
surgical-site infections associated with
cesarean delivery. Int. J. Gynecol. Obstet.
128(2):126-30. Available from:
http://dx.doi.org/10.1016/j.ijg0.2014.08.0
18

Jabs, C., Giroux, M., Minion, J,
Karreman, E., Faires, M. 2021. Evaluation
of adjunctive azithromycin prophylaxis in
women undergoing cesarean delivery in a
setting with low baseline incidence of
surgical site infection. J. Obstet. Gynaecol.
Canada. 43(9):1062-1068.e2. Available
from:
https://doi.org/10.1016/j.jogc.2020.12.01
6

WHO. 2017. Managing complications in
pregnancy and childbirth.

MoH-Uganda. 2015. The Republic of
Uganda practical guideline for dispensing
at higher level health centres.

Roy, S. 2016. Bacteriological profile of
post-operative wound infection.

Lubega, A., Joel, B., Justina, and Lucy, N.
2017. Incidence and etiology of surgical
site  infections among emergency
postoperative  patients in  Mbarara
Regional Referral Hospital, South
Western Uganda. Surg. Res. Pract.

Hope, D., Ampaire, L., Oyet, C,
Muwanguzi, E., Twizerimana, H., and
Apecu R.O. 2019. Antimicrobial
resistance in pathogenic aerobic bacteria
causing surgical site infections in Mbarara
regional referral hospital, Southwestern
Uganda. Sci. Rep;1-10. Available from:
http://dx.doi.org/10.1038/s41598-019-
53712-2

Victoria, K. 2015. Antibiotic resistance in
Uganda:  Situation  analysis  and
recommendations  [Internet]. Uganda
National Academy of Sciences. 2015. 1-
94 p. Available from:
www.ugandanationalacademy.org
Kutyabami, P., Munanura, E.I., Kalidi, R.,

34.

35.

36.

37.

38.

33

Balikuna, S., Ndagire, M., Kaggwa, B., et
al. 2021. Evaluation of the clinical use of
ceftriaxone among in-patients in Selected
Health Facilities in Uganda.

Jasim, H.H., Azhar, S., Sulaiman, S.,
Khan, A.H., Dawood, O.T., Abdulameer,
AH., et al. 2017. Incidence and risk
factors of surgical site infection among
patients undergoing cesarean section.
Kvalvik, S.A., Rasmussen, S., Thornhill,
H.F., and Baghestan, E. 2021. Risk factors
for surgical site infection following
cesarean delivery: A hospital-based case—
control study. Acta. Obstet. Gynecol
Scand.;100(12):2167-75.

Rodrigues, D.O., and da Mata Silva E.T.
2022. Risk factors for surgical site
infection: challenges to public health. J
Microbiol Exp.10(1):1-8.

Mujagic E, T. Z, H. H, H. M, L. I, C.A. N,
et al. 2014. Evaluating the optimal timing

of surgical antimicrobial prophylaxis:
Study protocol for a randomized
controlled trial. Trials;15(1):1-11.
Available from:

http://trialsjournal.biomedcentral.com/arti
cles/10.1186/1745-6215-15-
188%0ANhttp://europepmc.org/search?que
ry=(DOI:10.1186/1745-6215-15-
188)%0Anhttps://trialsjournal.biomedcentr
al.com/track/pdf/10.1186/1745-6215-15-
1887?site=trialsjournal.biomedcentral.com
Pinchera, B., Buonomo, A.R,, Schiano
Moriello, N., Scotto, R., Villari, R., and
Gentile, 1. 2022. Update on the
management of surgical site infections.
antibiotics. 11(11) : 12-17

Copyright ©2024 JEKK, ISSN 2614-4854


http://dx.doi.org/10.1016/j.ijgo.2014.08.018
http://dx.doi.org/10.1016/j.ijgo.2014.08.018
https://doi.org/10.1016/j.jogc.2020.12.016
https://doi.org/10.1016/j.jogc.2020.12.016
http://dx.doi.org/10.1038/s41598-019-53712-2
http://dx.doi.org/10.1038/s41598-019-53712-2
http://www.ugandanationalacademy.org/
http://trialsjournal.biomedcentral.com/articles/10.1186/1745-6215-15-188%0Ahttp:/europepmc.org/search?query=(DOI:10.1186/1745-6215-15-188)%0Ahttps://trialsjournal.biomedcentral.com/track/pdf/10.1186/1745-6215-15-188?site=trialsjournal.biomedcentral.com
http://trialsjournal.biomedcentral.com/articles/10.1186/1745-6215-15-188%0Ahttp:/europepmc.org/search?query=(DOI:10.1186/1745-6215-15-188)%0Ahttps://trialsjournal.biomedcentral.com/track/pdf/10.1186/1745-6215-15-188?site=trialsjournal.biomedcentral.com
http://trialsjournal.biomedcentral.com/articles/10.1186/1745-6215-15-188%0Ahttp:/europepmc.org/search?query=(DOI:10.1186/1745-6215-15-188)%0Ahttps://trialsjournal.biomedcentral.com/track/pdf/10.1186/1745-6215-15-188?site=trialsjournal.biomedcentral.com
http://trialsjournal.biomedcentral.com/articles/10.1186/1745-6215-15-188%0Ahttp:/europepmc.org/search?query=(DOI:10.1186/1745-6215-15-188)%0Ahttps://trialsjournal.biomedcentral.com/track/pdf/10.1186/1745-6215-15-188?site=trialsjournal.biomedcentral.com
http://trialsjournal.biomedcentral.com/articles/10.1186/1745-6215-15-188%0Ahttp:/europepmc.org/search?query=(DOI:10.1186/1745-6215-15-188)%0Ahttps://trialsjournal.biomedcentral.com/track/pdf/10.1186/1745-6215-15-188?site=trialsjournal.biomedcentral.com
http://trialsjournal.biomedcentral.com/articles/10.1186/1745-6215-15-188%0Ahttp:/europepmc.org/search?query=(DOI:10.1186/1745-6215-15-188)%0Ahttps://trialsjournal.biomedcentral.com/track/pdf/10.1186/1745-6215-15-188?site=trialsjournal.biomedcentral.com
http://trialsjournal.biomedcentral.com/articles/10.1186/1745-6215-15-188%0Ahttp:/europepmc.org/search?query=(DOI:10.1186/1745-6215-15-188)%0Ahttps://trialsjournal.biomedcentral.com/track/pdf/10.1186/1745-6215-15-188?site=trialsjournal.biomedcentral.com

