




Short Research Article
DIAGNOSIS OF NEONATAL JAUNDICE AT LANCET CLINICAL LABORATORIES IN ZIMBABWE  
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[bookmark: _Toc195337056]ABSTRACT
Neonatal Jaundice is a common condition affecting newborns and is characterized by an elevation in bilirubin levels, leading to the yellowing of skin and eyes. This research analyses the patterns associated with NNJ at Lancet Clinical Laboratories Zimbabwe from January 2024 to June 2024. The study addresses the significant public health concern posed by NNJ, which is linked to various complications, including severe neurological impairments if left untreated. The purpose was to evaluate the patterns and distribution of NNJ by age and sex. The study population included 369 neonates. The study found a high prevalence of NNJ at 69.9%, with the majority of cases occurring in public Hospitals (67.4%) compared to private hospitals (32.6%). The 0-5 days age group had the highest proportion of NNJ cases (25.5%), with a gradual decline in prevalence as age increased. Male neonates were more affected (56.5%) than female neonates (43.5%). ABO and RH incompatibility accounted for 17.05% of all NNJ cases occurring most within the first days of life. The study underscores the critical need for improved screening and management strategies in Zimbabwe, identifying the high-risk populations and understanding the patterns healthcare providers can use to enhance clinical decision-making. The research advocates for targeted educational programs for healthcare providers and parents of early recognition of NNJ symptoms. Additionally, it emphasizes the necessity for policy changes to improve healthcare access and resources in low-income regions, ultimately aiming to reduce the burden of NNJ on the healthcare system. 
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[bookmark: _Toc195337065]INTRODUCTION
Neonatal Jaundice, a common condition affecting new-born is characterized by a yellowish discoloration of the skin and eyes due to elevated bilirubin levels. Bilirubin is a yellow-orange pigment formed by the breakdown of hemoglobin, a component of red cells [1]. Normally, the liver processes and eliminates bilirubin from the body. However, in new-born, the liver is immature and may not efficiently conjugate extreme bilirubin, leading to the accumulation and the development of jaundice. Physiological jaundice, the most common type occurs in healthy newborns due to the normal breakdown of excess red blood cells and the immature liver's inability to handle bilirubin load [2]. Other causes include blood group incompatibility, prematurity, infections, and underlying metabolic disorders. Early identification and appropriate management are crucial to prevent complications such as kernicterus, a form of brain damage caused by excessive bilirubin [3]. In cases of refractory disease or delayed treatment, NNJ progresses to hearing loss, intellectual disability, and other neurological sequelae [4-5]. The Global Burden Disease (GBD) approximates that approximately 481,000 neonates experience severe NNJ each year, 114,000 die and over 63000 survive with moderate or severe long-term neurological impairments. 
[bookmark: _Toc195337080]RESEARCH METHODOLODY
[bookmark: _Toc195337082]Research Design
The study was a retrospective cross-sectional qualitative study of patterns associated with NNJ at Lancet Clinical Laboratories Zimbabwe from January 2024 to June 2024.   
[bookmark: _Toc195337083]Study Setting
[bookmark: _Toc195337084]The study was carried out at Lancet Clinical Laboratories, a leading pathology service provider with 23 branches across the country and also has a catchment area of all mission, government, and private hospitals nationwide. The laboratory processes more than 1500 samples daily.  Lancet Laboratories is known for its high-quality pathology services and is accredited by ISO 15189:2012 standards.
[bookmark: _Toc195337085]Study Population
The study population consisted of Newborns aged 0 to 29 days tested at Lancet Clinical   Laboratories with suspected NNJ.   

[bookmark: _Toc195337086]Exclusion Criteria
Newborns with known liver diseases and other underlying medical conditions and also newborns who have received phototherapy or exchange transfusion before admission were 
Excluded.   
[bookmark: _Toc195337087]Inclusion Criteria
All new-born who tested for NNJ aged 0 to 29 days whose parents or guardians provide informed consent were included.   
[bookmark: _Toc195337088]Sample Size
The researcher used Cochran’s sample size formula developed by William G. Cochran on Prevalence and risk factors associated with NNJ. It states that:   
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Therefore, the minimum sample size required in this study will be 369 participants.    

[bookmark: _Toc195337090]Data Collection Instrument
A spreadsheet was designed. The data variables were age, sex, Total serum bilirubin result, ABO incompatibility and type of Hospital. The researcher populated the spreadsheet with relevant data on the patterns and risk factors associated with NNJ.  
[bookmark: _Toc195337092]Data Collection Procedure	
Data was retrieved from the Lancet Clinical Laboratories database focusing on infants born from January 2024 to June 2024 with eligible records meeting the inclusion and the exclusion criteria. The data was then transferred to the data collection tool.   	
[bookmark: _Toc195337093]Data Analysis
The researcher captured all the manually collected data from hardcopy to Excel. Data was analyzed and stored on Microsoft Excel, Data was analyzed by categorizing similar variables together. Results were summarized by frequencies and percentiles (categorical variables), means and percentiles (numerical variables, based on the distribution of data).
[bookmark: _Toc195337094]Ethical Considerations
Ethical Approval was obtained from the Africa University Research Committee (AUREC) with reference code: Ref AU 3495/24. Permission to carry out the research was obtained from the Laboratory Manager ensuring informed consent, confidentiality, and the right to withdraw from the study at any time. All the data was anonymised to protect participant's identities. Information was collected following the requirements of the Ethics Committee (AUREC). 
[bookmark: _Toc195337096]		RESULTS
[bookmark: _Toc195173466][bookmark: _Toc195337099]









Figure 1: Distribution against type of Hospital

From the above pie chart 84 (32, 6%) of the neonates were from private Hospitals and 174 (67.4%) were from private Hospitals. The segment representing neonates from the private Hospital shows a smaller portion for NNJ cases. This suggest that fewer neonates are treated for NNJ in private Hospitals possibly due to the fact that they provide higher access to prenatal care  and  also  having more resources for early detection. One hundred and seventy four (67.4%) were from public Hospitals.  The segment with neonates from public Hospitals is larger indicating that significant majority of NNJ cases are happening in public hospital.	

[bookmark: _Toc195337100]Table1: Distribution according to ABO and Rh blood Group

	 
	 
	 
	 
	 

	 
	Age Group in days
	ABO and Rh incompatibility
	% of total cases
	 

	 
	
	
	 
	 

	 
	0-5
	27
	61.4
	 

	 
	6-10
	7
	15.9
	 

	 
	11-15
	4
	9.1
	 

	 
	16-20
	4
	9.1
	 

	 
	21-26
	2
	4.5
	 

	 
	26-29
	0
	0
	 

	 
	Total Cases
	44/ 258 Jaundiced babies
	17
	 

	 
	 
	 
	 
	 




The above table provides data on the distribution on NNJ cases associated with ABO and Rh incompatibility across different age groups. Out of a total of 258 jaundiced nenonates, 44 cases (17%) were attributed to ABO and Rh incompatibility. The majority of the cases 61.4% occurred in neonates aged 0-5 days, indicating ABO and Rh incompatibility primarily affects neonates in the early neonatal period. There is a gradual decline after day 5 . Between days 6-10, only 15.9% of cases were reported showing a significant decline compared to the first 5 days. There are minimum cases beyond day 10 with only 9.1% reported between days 11-15 and another 9.1 % between days 16-20. By day 21 only two cases were observed (4.5%) and no cases were reported in neonates aged 26-29 days.
[bookmark: _Toc195337101]Prevalence of NNJ

Therefore, the prevalence rate of NNJ in this population is approximately 69.9%
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[bookmark: _Toc195337103]Figure 2: Distribution of NNJ by age

The data provided above represents the distribution of NNJ cases by age in days. The highest number of cases 66 (25.8) occurred in the first five days of life, making this the most critical period for neonatal jaundice detection and management. The second and third age groups (6-10 days and 11-15 days) each account for 43 cases (16.60%), indicating that jaundice remains prevalent during the second week of life. This suggests that some cases persist beyond the initial peak or may develop later due to underlying conditions. Starting from the age group of 16-20 days, there is a decline in total cases 35 cases (13.50%). This trend reflects the natural resolution of most neonatal jaundice cases as liver function matures. The cases slightly increase from day 21 -25 to 42 cases (16.30%), which may indicate persistent or late-onset jaundice requiring further investigation. The final age group (26-29 days) has the lowest number of cases (29, or 11.20%). A significant proportion of cases occur within the first week (0-5 days), accounting for over a quarter (25.50%) of total cases. There is a noticeable decline in cases after the second week, reflecting the resolution of physiological jaundice in most neonates. A small proportion of cases persist into the late neonatal period (days 26-29) which may require further Clinical Attention.

[bookmark: _Toc195337105]DISCUSSION
[bookmark: _Toc195337108]The distribution of patterns associated with NNJ at Lancet Clinical Laboratories
The study revealed a higher prevalence in Public Hospitals. Similar findings have been reported in other studies, where public hospitals had higher rates of NNJ cases compared to private institutions. For instance, a study in Bashir Dar city indicated that a significant proportion of NNJ cases were treated in public specialized hospitals [6]. This aligns with the notion that public facilities often serve as primary care providers for lower-income families who may be at greater risk for complications associated with jaundice. This Research has shown that better prenatal care is associated with lower rates of neonatal complications, including jaundice [7-8]. This supports the interpretation that private hospitals might have better resources for early detection and management. The prevalence rates reported may vary significantly based on geographic location and healthcare infrastructure. For example, studies in Ethiopia reported varying prevalence rates from 28.4% to over 60%, depending on whether neonates were treated in public or private settings [9-11]. The current study's findings suggest a need for localized data to understand specific trends within different healthcare systems. 

[bookmark: _Toc195337109]Prevalence of NNJ
The prevalence rate is notably high compared to previous studies. A study conducted in Rwanda reported a prevalence of 41.3% while other studies have indicated rates ranging from 12.48 per 1000 live births to 44.3% in various populations [9]. The prevalence rate observed in this study is markedly higher than those reported in other research. For example, the systemic review indicated that approximately 60% of term infants experience some of jaundice globally [12], while our study rate suggests a more localized epidemic. This discrepancy may be due to variations in healthcare access, diagnostic criteria or population characteristics. 

[bookmark: _Toc195337110]The distribution of NNJ by age
 The study highlights age-specific patterns in NNJ prevalence with a peak in the first five days of life and a gradual decline thereafter. The finding that NNJ is most common within the first week is consistent with global research. Studies have shown that approximately 50-60% of term infants and up to 80% of preterm infants develop jaundice within this period due to physiological factors [13]. The observed decline in NNJ prevalence after two weeks aligns with studies reporting that bilirubin levels typically peak between 48-96 hours and resolve by 2-3 weeks in healthy term neonates. This study noted a slight increase in cases between 21-25 days, which may indicate persistent or late-onset jaundice requiring further evaluation. Previous studies have also identified late-onset jaundice as a concern but often attribute it to specific conditions such as breastfeeding-associated jaundice or biliary atresia [7]. While this study reported 25.5% of cases in the first five days, other studies have found higher rates during this period depending on population characteristics and healthcare access. For instance, a study conducted in Ethiopia found that 75.2% of NNJ cases occurred within the first week [7]. 
Distribution by sex 
The data indicates a notable male predominance in NNJ cases, with 146 male neonates (56.5%) compared to 112 female neonates (43.5%) resulting in the male to female ratio 3:1. The finding that male neonates are more frequently affected by NNJ is consistent with numerous studies indicating a higher prevalence of jaundice among male infants. For example, a study published in Frontiers in Pediatrics reported that male infants constituted approximately 58% of all NNJ cases [14]. Similarly, other research has shown that male infants are at a higher risk for developing significant neonatal jaundice due to physiological factors [15]. While this study found a male-to-female ratio of approximately 3:1, other studies have reported varying ratios. For instance, some studies indicate ratios closer to 1.5 or 2:1, suggesting that geographical or demographic factors may influence these outcomes [15]. The increase in female cases in the 26-29 days age group is an interesting finding not commonly highlighted in other studies. Previous research often focuses on early-onset jaundice without addressing potential late-onset or persistent jaundice as a significant concern requiring further clinical evaluation [7,16]. 

[bookmark: _Toc195337112]Conclusion
The total prevalence of NNJ was 69.9%, which is notably high. The study aimed to analyze the patterns and risk factors associated with NNJ at Lancet Clinical Laboratories Zimbabwe. Age, sex and ABO and Rh incompatibility were found to be the risk factors associated with NNJ.NNJ was found to be distributed more in public Hospitals than in Private hospitals. Male neonates were found to be at more risk than female neonates.  
 

[bookmark: _Hlk197682619][bookmark: _Hlk180402183][bookmark: _Hlk183680988]Disclaimer (Artificial intelligence)
Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript. 

[bookmark: _Toc195337114]REFERENCES

1. Vitek, L., Hinds, T. D., Jr, Stec, D. E., & Tiribelli, C. (2023). The physiology of bilirubin: health and disease equilibrium. Trends in molecular medicine, 29(4), 315–328. https://doi.org/10.1016/j.molmed.2023.01.007
2. Ullah, S., Rahman, K., & Hedayati, M. (2016). Hyperbilirubinemia in Neonates: Types, Causes, Clinical Examinations, Preventive Measures and Treatments: A Narrative Review Article. Iranian journal of public health, 45(5), 558–568. 
3. Karimzadeh, P., Fallahi, M., Kazemian, M., Taslimi Taleghani, N., Nouripour, S., & Radfar, M. (2020). Bilirubin Induced Encephalopathy. Iranian journal of child neurology, 14(1), 7–19. 
4. Magai, D. N., Mwaniki, M., Abubakar, A., Mohammed, S., Gordon, A. L., Kalu, R., Mwangi, P., Koot, H. M., & Newton, C. R. (2020). Neonatal jaundice and developmental impairment among infants in Kilifi, Kenya. Child: care, health and development, 46(3), 336–344. https://doi.org/10.1111/cch.12750
5. Boskabadi, H., Zakerihamidi, M., Moradi, A., & Bakhshaee, M. (2018). Risk Factors for Sensorineural Hearing Loss in Neonatal Hyperbilirubinemia. Iranian journal of otorhinolaryngology, 30(99), 195–202. 
6. Zelelew, A. M., Tafere, T. Z., Jemberie, S. M., & Belay, G. M. (2024). Prevalence and Associated Factors of Jaundice Among Neonates Admitted to Neonatal Intensive Care Units at Public Specialized Hospitals in Bahir Dar City, Northwest Ethiopia. Global pediatric health, 11, 2333794X241286739. https://doi.org/10.1177/2333794X241286739
7. Ayalew, T., Molla, A., Kefale, B., Alene, T. D., Abebe, G. K., Ngusie, H. S., & Zemariam, A. B. (2024). Factors associated with neonatal jaundice among neonates admitted at referral hospitals in northeast Ethiopia: a facility-based unmatched case-control study. BMC pregnancy and childbirth, 24(1), 150. https://doi.org/10.1186/s12884-024-06352-y
8. Bante, A., Ahmed, M., Degefa, N., Shibiru, S., & Yihune, M. (2024). Neonatal jaundice and associated factors in public hospitals of southern Ethiopia: A multi-center cross-sectional study. Heliyon, 10(2), e24838. https://doi.org/10.1016/j.heliyon.2024.e24838
9. Zelelew, A. M., Tafere, T. Z., Jemberie, S. M., & Belay, G. M. (2024). Prevalence and Associated Factors of Jaundice Among Neonates Admitted to Neonatal Intensive Care Units at Public Specialized Hospitals in Bahir Dar City, Northwest Ethiopia. Global pediatric health, 11, 2333794X241286739. https://doi.org/10.1177/2333794X241286739
10. Obeagu, E. I., & Katya, M. C. (2022). A systematic review on physiological jaundice: Diagnosis and management of the affected neonates. Madonna University journal of Medicine and Health Sciences ISSN: 2814-3035, 2(3), 25-41.
11. Obeagu, E. I., & Obeagu, G. U. (2024). Antioxidants and the Prevention of Neonatal Jaundice: A Narrative Review. International Journal of Medical Sciences and Pharma Research, 10(4), 28-34.
12. Warsame, H. A., Theuri, C., Abdullahi, N. M., Ahmed Keynan, A. M., & Ahmed, M. A. M. (2025). Prevalence and risk factors for neonatal jaundice: a multicentre analytical cross-sectional study at neonatal intensive care units, Mogadishu, Somalia. BMJ open, 15(3), e096692. https://doi.org/10.1136/bmjopen-2024-096692
13. Magai, D. N., Mwaniki, M., Abubakar, A., Mohammed, S., Gordon, A. L., Kalu, R., Mwangi, P., Koot, H. M., & Newton, C. R. (2020). Neonatal jaundice and developmental impairment among infants in Kilifi, Kenya. Child: care, health and development, 46(3), 336–344. https://doi.org/10.1111/cch.12750
14. Adugna, A., & Ado, D. (2023). Determinants of Jaundice Among Neonates Admitted to Neonatal Intensive Care Unit of Mizan Tepi University Teaching Hospital, Southwest Ethiopia, 2021: Unmatched Case Control Study. Global pediatric health, 10, 2333794X231218193. https://doi.org/10.1177/2333794X231218193
15. Mojtahedi, S. Y., Izadi, A., Seirafi, G., Khedmat, L., & Tavakolizadeh, R. (2018). Risk Factors Associated with Neonatal Jaundice: A Cross-Sectional Study from Iran. Open access Macedonian journal of medical sciences, 6(8), 1387–1393. https://doi.org/10.3889/oamjms.2018.319
16. Abiha, U., Banerjee, D. S., & Mandal, S. (2023). Demystifying non-invasive approaches for screening jaundice in low resource settings: a review. Frontiers in pediatrics, 11, 1292678. https://doi.org/10.3389/fped.2023.1292678


NNJ Cases	[VALUE]
[VALUE]

Private Hospital	Public Hospital	32.6	67.400000000000006	



i

image1.png
Number of Cases

40

35

30

25

20

15

10

Demographic Data by Age Group

- Males
Females

1115 16-20 2125
Age Group

26-29





