OPEN ACCESS
©NUPP ONLINE ISSN: 2992-5479
Publications 2025 PRINT ISSN: 2992-605X

https://doi.org/10.59298/NIJPP/2025/614855

The prevalence and determinants of puerperal sepsis among
post-natal mothers attending at Hoima regional referral
hospital, Uganda

Derrick Asaasira and Nakisuuyi Joanitor

Faculty of Clinical Medicine and Dentistry, Kampala International University, Uganda

ABSTRACT

It is estimated that 30 million patients worldwide are affected by puerperal sepsis, with nearly 6 million deaths
among them. The Annual Health Sector Performance Report (AHSPR) 2021-2022 of Uganda reported that
pregnancy-related sepsis contributed to 9% of maternal deaths, following hemorrhage (41%) and hypertensive
disorders (14%) as the leading causes (MOH, 2022). This study assessed the prevalence and determinants of
puerperal sepsis among postnatal mothers attending Hoima Regional Referral Hospital. A cross-sectional
descriptive study design was used, recruiting 156 mothers, with a questionnaire as the primary data collection tool.
The prevalence of puerperal sepsis was estimated at 10.9%. The most affected women were grand multiparous,
with parity >4, accounting for 13 (76.4%) cases, while multiparous women constituted 2 (11.8%) cases. The
condition was more frequent among unbooked mothers, representing 11 (64.7%) cases, compared to booked
women: 4 (28.5%) with 1-2 ANC visits, 1 (5.9%) with 3—4 ANC visits, and 1 (5.9%) with >5 ANC visits. Mothers
who delivered via cesarean section were at the highest risk, with 9 (562.9%) cases, followed by those who underwent
instrumental delivery, 6 (85.8%), while only 2 (11.8%) cases occurred among vaginal deliveries. Referral status was
also a significant risk factor, as 12 (70.6%) women who were referred to the hospital for delivery later developed
sepsis, compared to only 5 (29.4%) non-referred cases. Considering these findings, increasing community
awareness of the importance of frequent ANC visits, postpartum care, and educational interventions, as well as
supporting women from low socioeconomic backgrounds, are recommended strategies for reducing puerperal
sepsis.
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INTRODUCTION
Puerperal sepsis (PS) is a severe infection of the genital tract that occurs from the rupture of membranes or the
onset of labor up to 42 days after childbirth [17. Puerperal sepsis is diagnosed based on the presence of at least two
or more clinical symptoms, including pelvic pain, high fever (oral temperature >38.5°C), abnormal genital
discharge (purulent or foul-smelling), delayed uterine involution (less than 2 cm/day within the first eight days),
sudden onset of postpartum fever, chills, sweating, generalized body pain, headache, and loss of appetite [27].
Globally, an estimated 30 million patients are affected by puerperal sepsis, with nearly 6 million deaths annually
[8]. It remains one of the leading causes of maternal mortality, alongside hemorrhage, hypertensive disorders,
obstructed labor, and unsafe abortions [47]. Puerperal sepsis is responsible for approximately 11% of all maternal
deaths worldwide and is the third leading direct cause of maternal mortality in developing countries [87]. The
International Classification of Diseases Tenth Revision (ICD-10) defines maternal death as “a death in a woman
from any cause related to or aggravated by pregnancy or its management (excluding accidental or incidental causes)
during pregnancy and childbirth or within 42 days of termination of pregnancy” [4]. Case fatality rates of puerperal
sepsis are significantly higher in low- and middle-income countries compared to developed nations, and many
survivors suffer from severe morbidities, including septicemia, septic shock, peritonitis, and pelvic abscesses, which
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may lead to chronic pelvic inflammatory disease and infertility if treatment is delayed or inadequate [57. Failure
to treat puerperal sepsis can result in life-threatening complications such as wound infections, mastitis, urinary
tract infections, septicemia, septic shock, and even secondary infertility [67. However, proper infection control,
early diagnosis, appropriate treatment, and prophylactic antibiotics during labor and delivery can significantly
reduce the risk of puerperal sepsis. Historically, case fatality rates from PS were as high as 20% before the
introduction of antibiotics but have now declined to as low as 2% with effective antimicrobial therapy [77].
According to the WHO, puerperal sepsis accounts for 15% of maternal deaths globally [27. In Sub-Saharan Africa,
it is the second leading cause of maternal mortality after hemorrhage. In Uganda, studies have reported puerperal
sepsis as the leading cause of maternal mortality, accounting for 30.9% of pregnancy-related deaths [57]. Other
studies have found its prevalence at 24.0% 87 and 27% [97]. Several factors have been associated with puerperal
sepsis, including premature rupture of membranes, pelvic inflammatory disease, infected episiotomy wounds,
sexually transmitted infections, anemia, obstructed labor, cesarean section, multiparity, prolonged labor, frequent
vaginal examinations with poor hygiene, lack of aseptic techniques, rural residence, lack of formal education, and
low income Kitessa et al., [11] Most research on postpartum infections has been conducted in high-income
countries, where factors such as poor hygiene, socioeconomic status, and prolonged labor have been linked to
puerperal sepsis. However, these determinants may differ in low-resource settings due to variations in healthcare
systems and patient environments [127]. Many maternal deaths due to puerperal infections could be prevented with
timely intervention between delivery and the postpartum period. Despite its high mortality and morbidity rates,
maternal sepsis remains an under-researched and under-prioritized issue compared to other leading causes of
maternal death [1387. Early detection and timely treatment of sepsis are critical in reducing avoidable maternal
morbidity and mortality [147]. Understanding the burden of puerperal sepsis and its determinants is crucial for
developing effective prevention strategies. The Annual Health Sector Performance Report (AHSPR) 2021-2022 of
Uganda revealed that pregnancy-related sepsis contributed to 9% of maternal deaths, following hemorrhage (41%)
and hypertensive disorders (14%) [147. Given the significant impact of puerperal sepsis on maternal health, this
study aims to determine its prevalence and associated risk factors among postnatal mothers attending Hoima
Regional Referral Hospital (HRRH). Findings from this study will help guide interventions to reduce maternal
morbidity and mortality related to puerperal sepsis.
METHODOLOGY
Study Design
This study utilized a cross-sectional design to determine the prevalence and determinants of puerperal sepsis
among postnatal mothers attending Hoima Regional Referral Hospital (HRRH).
Study Site and Setting
The study was conducted at HRRH, a public health facility located in Hoima City, Hoima District, Uganda. The
hospital is approximately 200.4 km by road from Kampala, the capital city of Uganda. Hoima District extends
westward to the shores of Lake Albert and the border of the Democratic Republic of the Congo. It is bordered to
the north by Buliisa District, to the northeast by Masindi District, to the east by Kyankwanzi District, and to the
south by Kibaale and Ntoroko Districts. HRRH serves a population of over 53 million people residing in Hoima
City, the majority of whom are Banyoro. As a regional referral hospital, HRRH receives referrals from neighboring
district hospitals. The hospital has multiple departments, including the Department of Obstetrics and Gynecology,
which has a postnatal ward where the study participants were recruited. This unit admits mothers after delivery,
either by vaginal birth or cesarean section.
Study Population
The study participants included postpartum mothers admitted at HRRH.
Inclusion Criteria
The study included all postpartum mothers admitted to the postnatal ward at HRRH who consented to participate.
Exclusion Criteria
Women were excluded from the study if they were severely ill, mentally unstable, referred due to puerperal sepsis,
or declined to provide consent.
Sample Size Determination
The sample size was calculated based on a Tanzanian study that reported a puerperal sepsis prevalence of 11.5%
[27]. Using the modified Daniel’s formula:
N = \frac{Z"2 P (1-P)} {E"2}
Where:
- N = Required sample size
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- Z = Level of significance at 95% Confidence Interval (Z = 1.96)

- P = Prevalence of puerperal sepsis = 11.5% (0.115)

- E = Margin of error (5%, taken as 0.05)

N = \frac{8.8416 \times 0.115 \times (1 - 0.115)} {0.0025}
N =156

Thus, the required sample size for the study was 156 participants.

Sampling Technique
Participants were enrolled consecutively until the required sample size was achieved.
Study Instruments
Data was collected using structured questionnaires.
Validity of Study Instruments
Pretested questionnaires were used. Pretesting was conducted at Kikube Health Center IV to identify and correct
potential errors before actual data collection.
Data Collection Procedure
Participants were recruited consecutively. Postnatal women were educated and counseled about the study. Those
who agreed to participate signed a consent form before completing a questionnaire containing all the relevant
variables needed to answer the study objectives.
Data Analysis
Data collected from the questionnaires was stored securely and only accessible to the principal investigator. It was
entered into Microsoft Excel 2010 and then imported into SPSS for analysis. Baseline characteristics were analyzed
using univariate analysis and summarized as means and medians for continuous variables. Proportions,
percentages, and frequencies were used for categorical variables. The findings were presented in tables.
Study Feasibility
HRRH conducts an average of 850 deliveries per month, including both vaginal and cesarean section births. Based
on this number, the required sample size was achievable within the study period.
Study Limitations
A key limitation of this study was the small sample size, which made it difficult to generalize findings to the entire
population of postpartum mothers admitted to the postnatal ward at HRRH.
Ethical Considerations
Informed Consent and Respect for Participants
- Participation was voluntary, and informed consent was obtained.
- Participants had the right to withdraw from the study at any time.
Risks to Study Participants
This study posed no physical risks to participants as it only involved data collection and non-invasive
anthropometric measurements.
Research Benefits
The study aimed to increase awareness among healthcare providers and stakeholders. Participants could benefit if
study recommendations were implemented.
Privacy and Confidentiality
- Participants were identified using numerical codes to ensure anonymity.
- All data was kept secure under lock and key throughout the research period.
Selection of Participants
A consecutive sampling method was used. No monetary or other incentives were provided to participants. Approval
for the study was obtained from the Faculty of Clinical Medicine, Kampala International University — Western
Campus. This approval was presented to the Medical Superintendent of HRRH, who granted permission for data
collection. The study procedures did not conflict with local beliefs, traditions, or cultural values.
RESULTS
Socio-demographic and maternal factors
The Ages of participants ranged from 14 to 43 years with mean age of (28.8 £ 5.0) years. They were 72(46.2%)
mothers from the village while 84 (53.8%) were from town. Most of the mothers 60 (38.5%) had attained secondary
school education followed by 46 (29.5%) had primary education, most of the mothers were married125 (80.1%)
whereas 31 (19.9%) were single. Majority 82(52.6%) of the mothers were farmers while 51(82.7%) and 23 (14.7%)
were civil servants and private business women respectively.
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Table 1 Showing Socio-demographic characteristic
Variables Categories Frequency (N=156) Percentage (%)
Age of mothers <19 20| 12.8
(years)
20-30| 101 64.7]
>30| 35 22.4
Residence Town 84 53.8
Village 72 46.2
Level of education| Nong 3 19.2
Primary 46| 29.5
Secondary| 60| 38.5
Tertiary| 2 12.9
Farmen 82 52.6
Occupation
Civil servant] 51 32.7]
Private business| 23 14.7
Marital status Married 125 80.1
Single 31 19.9

Prevalence of puerperal sepsis among women attending HRRH
During this study a total of 156 mothers out of which 17 women had been admitted for puerperal sepsis bringing
the prevalence to 10.9%.
Table 2 showing Prevalence of puerperal sepsis

Variable Yes n(%) No n(%)

Presence of puerperal sepsis 17(10.9%) 139(89.1%)

Majority of the women admitted with puerperal sepsis were above thirty years of age 10(58.8%), other vulnerable
group was below 19 years of age in 5 (29.4%) women, while between 20 years to 30 years of age group were 2
(11.8%) women. Most women were residents from the village 12(70.6%) while 5(29.4%) were from town, majority
of women had attained only primary education 9(52.9%). Farmer women were most affected 8(47.1%) compared to
civil servant and private business with 5(29.4%) and 4(28.5%) women affected respectively. Being married was high
risk with 13(76.5%) women affected while 4(23.5%) single women were affected as shown in table 3 below.
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Table 3 showing puerperal sepsis and social demographics

Variables Categories Frequency (N=17) Percentage (%)
Age of mothers <19 5 29.4
20-30| 2 11.8
>30)| 10 58.8
Town| 5 29.4
Village 12 70.6
Level of education| None 3 17.6
Primary| 9 52.9
Secondary| 2 11.8
Tertiary| 3 17.6
Farmer 8 47.1
Civil servant 5 29.4
Private business 4 28.5
Marital status Married 18 76.5
Single 4 23.5

Obstetric factors
Highly affected women were grand multiparous having parity >4 and above in 13(76.4%) women, multi parous
women were 2 (11.8%). Frequent problem was observed in un-booked population in 11(64.7%) cases while the
booked women were; 4(23.5%) with 1-2 ANC visits, 1(5.9%) with 3-4 ANC visits (24.03%), and 1(5.9%) with >5
ANC visits. Mothers who delivered by caesarean section had the highest problem 9(52.9%) and others at risk were
women who underwent instrumental delivery 6(35.3%) while vaginal delivery had 2(11.8%) women. Referral was
another indicator of increased risk with 12(70.6%) women who were referred to the hospital for delivery developing
sepsis later on while only 5(29.4%) non referrals developed sepsis. All these findings are shown in table 4 below.
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Variable Category Frequency (n=17) Percentage (%)

Antenatal care attendance | None 11 64.7
1-2 4 23.5
3-4 1 5.9
>5 1 5.9

Parity 1-2 2 11.8
3-4 2 11.8
>4 13 76.4

Delivery type Vaginal delivery 2 11.8
Caesarean section 9 52.9
Instrumental 6 35.8

Referral status No 5 29.4
Yes 12 70.6

DISCUSSION

A total of 156 mothers participated in this study, of whom 17 were admitted for puerperal sepsis, bringing the
prevalence to 10.9%. This finding is consistent with other studies, such as one conducted in Tanzania, which
reported a puerperal sepsis prevalence of 11.5% (Kajeguka et al., 2020[167). Similarly, a cohort study on the
prevalence and risk factors for puerperal sepsis at Pumwani Maternity Hospital found the prevalence at 12.2% at
two weeks postpartum [17].

Social Demographics
A study involving 566 participants reported that 69 women met the criteria for puerperal sepsis, corresponding to
a prevalence of 12.2% at two weeks postpartum (95% CI: 9.5—14.9%). In contrast, a study conducted by Atlaw et
al., found a prevalence of 17.2% (95% CI: 12.0~22.5%) in the study area [187. In this study, puerperal sepsis was
most frequently reported among women above 30 years of age (10 cases; 58.8%) and those who were grand
multiparous (13 cases; 76.4%). Worldwide, particularly in underdeveloped countries, this group of women is
disproportionately affected by infectious morbidities due to poverty, illiteracy, malnutrition, and poor resistance to
infections. Many of these women begin pregnancy in poor health conditions, have limited access to antenatal care
(ANC), and lack knowledge of contraceptive methods. This study also found that most cases of puerperal sepsis
involved mothers who were referred from other health facilities (12 cases; 70.6%) and unbooked mothers (11 cases;
64.7%).

Obstetric Factors

A significant number of affected women underwent cesarean section (9 cases; 52.9%) and instrumental delivery (6
cases; 35.3%). The role of improper sterilization by unskilled personnel in increasing infection risk cannot be
overlooked. Increasing concerns about hospital-acquired infections (HAIs) and healthcare-associated infections
(HCAIs) have been recorded across multiple medical disciplines, even in high-income countries [197. The
implementation of effective infection control programs in all health facilities remains a strong priority for
preventing these infections [20-247].

This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited




OPEN ACCESS
©ONIJPP ONLINE ISSN: 2992-5479
Publications 2025 PRINT ISSN: 2992-605X
Referral Status and Puerperal Sepsis
Referral status was also identified as an independent determinant of puerperal sepsis in this study, with 12 cases
(70.6%) occurring among referred mothers. Similarly, a study in Uganda found that mothers referred from other
facilities were at higher risk of developing puerperal sepsis than those admitted directly to the study hospital [21-
247]. One possible explanation for this is the prolonged time taken to reach a hospital and the likelihood of
unsanitary vaginal examinations en-route, contributing to the development of puerperal sepsis.
CONCLUSION
The prevalence of puerperal sepsis among postnatal mothers at Hoima Regional Referral Hospital (HRRH) was
found to be 10.9%. This study revealed that age over 30 years, rural residence, low education level (primary or
less), cesarean section delivery, limited ANC follow-up (two visits or fewer), grand multiparity, and referral from
other health institutions were significant determinants of puerperal sepsis.
Recommendations
The government and other stakeholders, such as Marie Stopes International, should conduct awareness campaigns
on puerperal sepsis, emphasizing the importance of ANC services for maternal health. Pregnant women should be
encouraged to attend ANC services to minimize post-delivery complications. Expectant mothers should be advised
to visit hospitals earlier when labor begins to reduce the risk of complications leading to sepsis. Vaginal delivery
should be prioritized in cases where cesarean sections are not medically necessary. Improved maternal care and
support at both health facility and family levels should be promoted to ensure a safe and healthy postpartum period.
REFERENCES

1. Demisse, G.A,, Sifer, S.D., Kedir, B. e al. Determinants of puerperal sepsis among post partum women at
public hospitals in west SHOA zone Oromia regional STATE, Ethiopia (institution BASEDCASE control
study). BMC Pregnancy Childbirth 2019; 19, 95. https://doi.org/10.1186/512884-019-2230-X

2. Kitessa, SG. Bala, ET. Makuria, M. & Deriba, BS. Determinants of puerperal sepsis at public hospitals in
West Ethiopia: A case-control study. Front Womens Health. 2021; 6: 1-7 doi: 10.15761/FWH.1000207

3. Nchimbi, D. B., & Joho, A. A. Puerperal sepsis-related knowledge and reported self-care practices among
postpartum women in Dar es salaam, Tanzania. Women's health (London, England), 2022; 18,
17455057221082954. https://doi.org/10.1177/17455057221082954

4. Onambele, L., Ortega-Leon, W., Guillen-Aguinaga, S., Forjaz, M. J., Yoseph, A., GuillenAguinaga, L.,
Alas-Brun, R., Arnedo-Pena, A., Aguinaga-Ontoso, 1., & Guillen-Grima, F. Maternal Mortality in Africa:
Regional Trends (2000-2017). International journal of environmental research and public health, 2022; 19 (20),
18146.https://doi.org/10.3390/ijerph192013146

5. Morcy, HM,, Alanazi, A.A., & Alanazi, A.S. Review on Updates in Diagnosis and Management of
Puerperal Sepsis. Journal of Pharmaceutical Research International.2022; 34(128), 7-15. DOI:
10.9734/JPRI/2022/v34i12B35558

6. Seboka K, Gurara AM, Bekele NT, Belachwe YA, Getahun MS, Negussie YM. Determinants of puerperal
sepsis among postpartum women at a tertiary care hospital in Ethiopia: an unmatched case-control study.
Contracept Reprod Med. 2024 Apr 24;9(1):18. doi: 10.1186/540834-024-00283-x. PMID: 38654384;
PMCID: PMC11040802.

7. Bonet M, Ota E, Chibueze CE, Oladapo OT. Routine antibiotic prophylaxis after normal vaginal birth for
reducing maternal infectious morbidity. Cochrane Database Syst Rev. 2017 Nov 13;11(11):CD012137. doi:
10.1002/14651858.CD012137.pub2. PMID: 29190037; PMCID: PMC6486135.

8. Alobo, G, Reverzani, C., Sarno, L., Giordani, B., & Greco, L. Estimating the Risk of Maternal Death at
Admission: A Predictive Model from a 5-Year Case Reference Study in Northern Uganda. Obstetrics and
gynecology international, 2022, 4419722. https://doi.org/10.1155/2022/4419722

9. Namagembe I, Kiwanuka N, Byamugisha JK, Ononge S, Beyeza-Kashesya J, Kaye DK, Moftett A, Aiken
CE, Nakimuli A. Why mothers die at a busy tertiary urban hospital in Kampala, Uganda: a comprehensive
review of maternal deaths 2016-2018 and implications for quality improvement to reduce deaths. Afri
Health Sci. 2022;22(2): 489-499. https://dx.doi.org/10.4814/ahs.v22i2.57

10. Sahle SG, Weldemariam S, Mehari MA, Abraha TA. Determinants of puerperal sepsis among post-partum
mothers in Mekelle city public hospitals, Tigray, Ethiopia, 2021: a case control study. BMC Womens
Health. 2023 Sep 21;23(1):502. doi: 10.1 186/512905-023-02643-2. PMID: 87735640; PMCID:
PMC10512567.

11. Fan, Shang-Rong'%« Liu, Ping'; Yan, Shao-Mei'; Huang, Lei% Liu, Xiao-Ping*. New Concept and
Management for Sepsis in Pregnancy and the Puerperium. Maternal-Fetal Medicine 2(4):p 231-239,
October 2020. | DOI: 10.1097/FM9.0000000000000058

This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited


https://doi.org/10.1186/s12884-019-2230-x
https://doi.org/10.1177/17455057221082954
https://doi.org/10.1177/17455057221082954
https://doi.org/10.3390/ijerph192013146
https://doi.org/10.1155/2022/4419722
https://doi.org/10.1155/2022/4419722
https://dx.doi.org/10.4314/ahs.v22i2.57
https://dx.doi.org/10.4314/ahs.v22i2.57

©NUPP

OPEN ACCESS
ONLINE ISSN: 2992-5479

Publications 2025 PRINT ISSN: 2992-605X

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24

Coombs, N.C., Campbell, D.G. & Caringi, J. A qualitative study of rural healthcare providers’ views of
social, cultural, and programmatic barriers to healthcare access. BMC Health Serv Res 22, 438 (2022).
https://doi.org/10.1186/512913-022-07829-2

Iyengar K. Early Postpartum Maternal Morbidity among Rural Women of Rajasthan, India : A
Community-based Study (2012). J HPN. 30(2), 213-225.

Bonet, M., Nogueira Pileggi, V., Rijken, M.J. et al. Towards a consensus definition of maternal sepsis:
results of a systematic review and expert consultation. Reprod Health 14, 67 (2017).
https://doi.org/10.1186/512978-017-0321-6

MOH (2020). Annual Health Sector Performance Report (AHSPR) financial year 2021-2022. Uganda
Ministry of Health (2022). 1-206

Kajeguka CD, Mrema NR, Mawazo A, Malya R, Mgabo RM. Factors and causes of Puerperal Sepsis in
Kilimanjaro, Tanzania: A descriptive study among postnatal women who attended Kilimanjaro Christian
Medical Centre. East Afr Health Res J. 2020;4(2):158168. https://doi. org/10.24248/eahr).v4i2.639
Shatry, J.P, Vogel, K, Lubano, G, Jaldesa. Prevalence and Risk Factors for Puerperal Sepsis at the
Pumwani Maternity Hospital. Journal of Obstetrics & Gynaecology of Eastern and Central Africa (2020).
32:2 35-41

Atlaw D, seyoum K, Woldeyohannes D, Berta M. Puerperal sepsis and its associated factors among
mothers in University of Gondar referral hospital, Ethiopia, 2017. Int J Pregn & Chi Birth. 2019;5(5):190—
195. DOI: 10.154*06/ip(:b.2019.05.00175

Mohapatra S. Sterilization and Disinfection. Essentials of Neuroanesthesia. 2017:929—44. doi:
10.1016/B978-0-12-805299-0.00059-2. Epub 2017 Mar 81. PMCID: PMC7158362.

Kubde D, Badge AK, Ugemuge S, Shahu S. Importance of Hospital Infection Control. Cureus. 2023 Dec
22;15(12):¢50981. doi: 10.7759/ cureus.50931. PMID: 38259418; PMCID: PMC10801286.

Namagembe I, Kiwanuka N, Byamugisha JK, Ononge S, Beyeza-Kashesya J, Kaye DK, Moffett A, Aiken
CE, Nakimuli A. Why mothers die at a busy tertiary urban hospital in Kampala, Uganda: a comprehensive
review of maternal deaths 2016-2018 and implications for quality improvement to reduce deaths. Afr
Health Sci. 2022 Jun;22(2):489-499. doi: 10.4314/ahs.v22i2.57. PMID: 86407335; PMCID: PMC9652663.
Onyeze R, Udeh SM, Akachi B, Ugwu OP. Isolation and characterization of fungi associated with the
spoilage of corn (Zea mays). Int J Pharm Med Biol Sci. 2013;2(3):86-91.

llozue NM, Ikezu UP, Ugwu Okechukwu PC. Antimicrobial and phytochemical screening of the seed
extracts of Persea americana (avocado pear). IOSR J Pharm Biol Sci. 2014;9(2):23—25.

Amalu PC, Chukwuezi FO, Ugwu OPC. Antimicrobial effects of bitter kola (Garcinia kola) nut on
Staphylococcus aureus, Escherichia coli, and Candida albicans. ] Dent Med Sci (IOSR-JDMS). 2014513(4):29—
32.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License
(http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any
medium, provided the original work is properly cited


https://doi.org/10.59298/NIJPP/2025/614855

