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ABSTRACT 

	
Aim: To evaluate the risk factors associated with endophthalmitis requiring evisceration/enucleation among patients managed at Kilimanjaro Christian Medical Centre (KCMC) in Northern Tanzania.
Study design: Hospital-based retrospective analytic cross-sectional study.
Place and Duration of Study: Kilimanjaro Christian Medical Center (KCMC) Eye Department, Moshi, Tanzania, from January 2020 to December 2024.
Methodology: A total of 211 patients diagnosed with and treated for endophthalmitis during the study period were included. Clinical records were reviewed, and relevant demographic, clinical, and treatment data were extracted. Patients were grouped by outcome into those with eyes preserved and those who underwent evisceration. Modified Poisson regression was used to assess associations between potential risk factors and endophthalmitis requiring evisceration, with adjusted prevalence ratios and 95%confidence intervals reported. A P-value <0.05 was considered statistically significant.
[bookmark: _Hlk199526465]Results: Of 15,171 admissions to the KCMC eye department between January 2020 and December 2024, 211 patients were diagnosed and managed for endophthalmitis, yielding a prevalence of 1.39%. Among these, 38 (18%) underwent evisceration. In multivariable analysis, two factors were independently associated with increased risk of evisceration: corneal ulcer-related etiology (APR: 3.18; 95% CI: 1.54–6.60; P=0.002) and poor presenting visual acuity of 5 logMAR (APR:3.19; 95%CI: 1.95- 5.21; P<0.001). Other variables, such as delayed presentation, lower IOP, and lack of vitrectomy, were significant in bivariable analysis but did not remain significant after adjustment.
[bookmark: _Hlk215513279]Conclusion: Corneal ulcer etiology and poor presenting visual acuity were the strongest predictors of evisceration among patients with endophthalmitis at KCMC. These findings underscore the need for early diagnosis, prompt referral, and timely surgical intervention. However, the interpretation of these results should consider the retrospective cross-sectional design, which limits causal inference, and the absence of endogenous endophthalmitis cases, which may reduce generalizability.
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1. INTRODUCTION 

Endophthalmitis is a severe intraocular inflammatory condition characterized by infection-induced inflammation that affects both the anterior and posterior segments of the eye (Smith et al., 2025). It is typically caused by bacterial or fungal pathogens and may arise from external sources – such as surgery or trauma - or from internal hematogenous spread from systemic infection. In some instances, it may occur alongside infections such as keratitis or scleritis (Smith et al., 2025). It is considered a true ocular emergency due to its rapid progression and potential for irreversible vision loss or anatomical loss of the globe (Das, 2018).
The clinical presentation typically includes painful decreased vision, eyelid edema, conjunctival injection, corneal edema, hypopyon, and vitritis (Kamjoo et al., 2024). Although diagnosis is primarily clinical, it may be supported by aqueous or vitreous sampling for microbiological confirmation. However, 20–30% of cases are culture-negative, complicating diagnosis and management (Durand, 2017). The Endophthalmitis Vitrectomy Study (EVS) recommends prompt administration of intravitreal antibiotics in all cases and early vitrectomy, particularly for those with only light perception vision (Das, 2018).
While rare, endophthalmitis presents a significant burden due to its severe consequences. Globally, its incidence varies with the cause, ranging from 0.03%–0.36% following cataract surgery, and up to 2-7% following ocular trauma (Shwardz, 2016; Kim et al., 2025). Studies from various countries report evisceration or enucleation rates of 10–25% among affected eyes (Lu et al., 2016; Gupta et al., 2014; Ahmad et al., 2022; Merly et al., 2022). At KCMC in Tanzania, a study by Kisanga (2017) estimated a 0.35% prevalence of postoperative endophthalmitis, with a 15.4% evisceration rate. However, the overall prevalence and evisceration rate from all aetiologies remain unknown.
The outcome of endophthalmitis depends on several factors, including aetiology, presenting visual acuity, timing of intervention, and microbial virulence (Schwartz et al., 2017). Despite advances in antimicrobial therapy and surgical interventions, a subset of patients progresses to globe destruction, requiring evisceration or enucleation, procedures associated not only with permanent vision loss but also significant psychosocial and cosmetic consequences (Korn et al., 2023). Although evisceration is simpler and offers better cosmesis, enucleation may be necessary in cases with posterior extension and panophthalmitis (Ababneh et al., 2015).
Current literature primarily focuses on postoperative endophthalmitis and general risk factors for poor outcomes. Studies addressing predictors for evisceration/enucleation in endophthalmitis are limited and mainly from high-income settings. These typically cite poor presenting vision, corneal ulcer-related endophthalmitis, endogenous sources, high intraocular pressure, and the presence of RAPD as common risk factors (Ahmad et al., 2022; Merly et al., 2022; Lu et al., 2016).
In Tanzania, there is a notable gap in published data on risk factors for endophthalmitis requiring evisceration. Identifying these predictors within a local context is essential for early intervention, improved triage, and prevention of avoidable ocular loss. This study aims to bridge that gap by evaluating the clinical and treatment-related risk factors for evisceration among patients treated at KCMC from January 2020 to December 2024.

2. methodology 

2.1 STUDY DESIGN AND SETTING
This hospital-based retrospective analysis of secondary data was conducted  in the Ophthalmology Department at Kilimanjaro Christian Medical Center (KCMC) from January 2020 to December 2024. KCMC is located in Moshi City, Kilimanjaro Province, and is a zonal referral hospital serving over 15 million residents in northern Tanzania. It has a capacity of 800 people, with 630 regular beds, 90 canvas beds, and 40 incubators. The ophthalmology department is a key referral center for Northeastern Tanzania, including the Kilimanjaro, Arusha, Tanga, and Manyara regions, and provides care to more than 38,000 patients each year. Additionally, the department functions as a training hub for ophthalmologists, vitreoretinal surgeons, pediatric ophthalmologists, ophthalmologist assistants, optometrists, eye assistants, and medical students.

2.2 STUDY POPULATION AND ELIGIBILITY CRITERIA
[bookmark: _Toc103910626][bookmark: _Toc141875887][bookmark: _Toc202112578]This study included all patients who were clinically diagnosed and managed for endophthalmitis at the KCMC Eye Department during the study period, regardless of etiology. Excluded were records of patients managed for endophthalmitis based on other suspicions but without definitive clinical signs such as hypopyon or vitritis; patients partially managed in our institution and then transferred out; patients who refused treatment; and those with missing data.

2.3 DATA COLLECTION TOOLS
Extracting information from patients' medical records was performed via a data collection form. Measures included demographic and clinical history, physical findings treatments received and treatment outcome. Basic demographic details included age and gender. Clinical information included history of presenting complaints entailing which eye affected, number of days of having symptoms before presenting to health facility. Symptoms presented with including decreased vision, presence of pain, eye redness, eye discharge and swollen eyelids. ocular history including history of any previous eye surgeries, intraocular injections, eye trauma and cornea ulcer. Past medical history to assess for any presence of comorbidities like diabetes and any immunosuppression. Physical examination findings included presenting visual acuity, intraocular pressure, presence of signs such as conjunctival congestion, cornea edema, hypopyon, vitritis. Treatment received included topical antibiotics, intravitreal antibiotics or vitrectomy. The treatment outcome was either eye preservation or eye removal. If eye was preserved, final visual acuity was recorded. 

[bookmark: _Toc141875888][bookmark: _Toc202112579]2.4 DATA COLLECTION METHOD
All patients with a diagnosis and managed for endophthalmitis between January 2020-December 2024 were identified from ward admission book, minor theater and theater registers. The files were then pulled out from medical records for analysis. Data collection tool was used to collect information. Different endophthalmitis categories were classified into exogenous subgroups (post-surgical, post traumatic, cornea ulcer related). There were no endogenous cases identified. A postsurgical category included endophthalmitis cases that resulted from complication of any ophthalmology procedure including intravitreal injection. The category for post-traumatic endophthalmitis encompassed patients who developed endophthalmitis because of a traumatic open globe injury, penetrating injury, or an intraocular foreign body. Endophthalmitis in the presence of epithelial defect was classified as cornea ulcer related endophthalmitis. Therapy modalities which include topical antibiotics, subconjunctival and intravitreal antibiotics injections, vitrectomy and evisceration/ enucleation were documented for each patient. From treatment outcome, patients were divided into 2 groups: those whose eyes underwent eviscerated/enucleated and those whose eyes were preserved. The frequencies of the selected data within the above 2 groups were compared and statistically analyzed.

[bookmark: _Toc103910633][bookmark: _Toc141875892][bookmark: _Toc202112580]2.5 DATA ANALYSIS
The data was analyzed using STATA version 17(Stata Corp LLC, College Station, Texas, USA). Data processing included encoding, labeling, defining variables and values, recording, and generating new variables. Descriptive statistics were used to summarize data: categorical variables were summarized using frequency and percentages, while numeric variables were summarized using the mean with standard deviation (SD) or median with interquartile range (IQR), as appropriate. To compare baseline characteristics between participants who underwent evisceration and those whose eyes were preserved, a chi-square (χ2) test was employed for categorical variables. Variables with a P-value of less than 0.05 were considered to indicate significant differences. A modified Poisson regression model with robust error variance was used to identify factors associated with Endophthalmitis requiring evisceration. Initially, bivariable regression model  were fitted for each independent variable to estimate crude prevalence ratio (CPR). Subsequently, a multivariable regression model was used to obtain adjusted prevalence ratio (APR) controlling for potential confounding factors. Variables with P-value of less than 0.05 in multivariable analysis, were considered statistically significant. 

3. results 

Out of 15171 ophthalmology department admissions during study period, 211 patients were eligible for the study (figure 1).



[bookmark: _Toc202112607]Figure 1: Flow Chart of patient selection process

3.1 PARTICIPANTS BACKGROUND CHARACTERISTICS
[bookmark: _Toc201061676]A total of 211 patients who were diagnosed and managed for endophthalmitis were enrolled in the study, yielding a prevalence of 1.39%. Among them, 38(18%) underwent evisceration, while 173 (82%) had the eye preserved. Male participants were 125 (59.2%), while females were 86 (40.8%).  The median age was 43 (IQR = 16 -63). Age distribution was as follows: 59(28.0%) were children (0-18 years), 25 (11.8%) youth (19 – 34 years), 88 (41.7%) adults (35 – 65 years), and 39 (18.5%) elderly (>65years). The left eye was affected in 113 (53.6%) and the right eye in 98 (46.4%). A history of diabetes was reported in 27 participants (12.8%). Regarding PITC serology status, 3 (1.4%) were positive, while 74 (35.1%) were negative, and 134 (63.5%) had an unknown status. The duration of symptoms was 14 days or less in 139 (65.9%) participants and exceeded 14 days in 72 (34.1%) of participants. The mean presenting visual acuity (VA) in the affected eye was 3.69 (+/- 1.04) logMAR, and in the non-affected eye it was 0.37 (+/- 0.74) logMAR. The median intraocular pressure in the affected eye was 8mmHg (IQR5-12) and 12 mmHg (IQR 11-14) in the non-affected eye. In terms of treatment, most patients (176, 83.4%) received topical, subconjunctival, and intravitreal therapy, while 35 (16.6%) underwent vitrectomy in addition. Background characteristics are summarized in Table 1.

Table 1: Background characteristics of participants (N=211)
	Characteristics
	n
	%

	Sex of the participant
	
	

	Male
	125
	59.2

	Female
	86
	40.8

	Age of the participant
	
	

	0 - 18years (children)
	59
	28

	19 - 34years (youth)
	25
	11.8

	35 - 65years (adults)
	88
	41.7

	> 65years (Elderly)
	39
	18.5

	Median (IQR)
	43(16-63)
	

	Eye Affected
	
	

	Right
	98
	46.4

	Left
	113
	53.6

	History of diabetes
	
	

	No
	184
	87.2

	Yes
	27
	12.8

	PITC serology status
	
	

	Negative
	74
	35.1

	Positive
	3
	1.4

	Unknown
	134
	63.5

	Length of symptoms 
	
	

	≤14
	139
	65.9

	>14
	72
	34.1

	Presenting VA (In log mar) 
Affected eye Mean (SD)
	3.69(±1.04)
	

	         Non-Affected eye Mean (SD)
	0.37(±0.74)
	

	Presenting IOP 
	
	

	Affected eye Median (IQR)
	8(5-12)
	

	        Non-Affected Median (IQR)

	    12(11-14)
	

	Treatment received
Topical, Subconjunctival & Intravitreal
	176
	83.4

	Topical, Subconjunctival, intravitreal & Vitrectomy
	35
	16.6

	Treatment outcome 
	
	

	Preserved
	173
	82.0

	Eviscerated
	38
	18.0

	[bookmark: _Hlk198320218]
	
	



3.2 PROPORTION OF ENDOPHTHALMITIS CASES BY ETIOLOGY.
Figure 2 shows the proportion of Endophthalmitis cases by etiology. Corneal ulcer-related infections were the most common cause, accounting for 50.2% of cases. Post-traumatic endophthalmitis was the second leading etiology observed in 29.4 % of patients. Post-surgical endophthalmitis accounted for the remaining 20.4% cases. This distribution highlights infectious keratitis (corneal ulcer) as the predominant predisposing factor for endophthalmitis in this population, followed by trauma and intraocular surgery.

.




[bookmark: _Toc201061687]Figure 2: Proportion of endophthalmitis cases by etiology among study participants (N=211)

[bookmark: _Toc202112585]3.3 CLINICAL OUTCOME OF ENDOPHTHALMITIS TREATMENT

3.3.1 Eviscerated vs preserved eyes
Of the 211 participants enrolled in the study, 38 eyes underwent evisceration, while 173 eyes were preserved (Table 2). Among the 38 endophthalmitis cases that underwent evisceration, the majority (32, 84.2%) were corneal ulcer-related. This was followed by post-traumatic cases, which represent 6 cases (15.8%). Notably, no cases of post-surgical endophthalmitis resulted in evisceration.
3.3.2 Visual outcome of endophthalmitis cases
Figure 3 illustrates a comparison of presenting and final mean VA in logMAR for the preserved eyes group and the presenting mean VA for the eviscerated eyes group, stratified by the cause of endophthalmitis. In corneal ulcer-related Endophthalmitis, participants in the preserved eyes group had a mean presenting VA of 3.42 logMAR, improving slightly to a final VA of 3.24. On the other hand, Participants in the eviscerated eyes group had a worse mean VA of 4.59 logMAR, indicating more severe visual compromise at presentation. In post-trauma endophthalmitis, participants in the preserved eyes group had a mean presenting VA of 4.01 logMAR, improving slightly to a final VA of 3.92 logMAR. Lastly, post-surgical endophthalmitis demonstrated relatively better visual outcomes among all etiologies. Participants in the preserved eyes group had a mean presenting VA of 2.88 logMAR, with a slight improvement to the final mean VA of 2.73. Notably, none of the participants in this group underwent evisceration.

[bookmark: _Toc201061677]Table 2: Frequency of clinical outcome; Eviscerated eyes group vs Preserved eyes group Based on etiology. Total 
N= 211

	Etiology of endophthalmitis cases
	Eviscerated eyes group =38
	n (%)
	Preserved eyes group =173
n (%)

	Cornea ulcer related 
	32 (84)
	74 (43)

	Post traumatic
	6 (16)
	56 (32)

	Post Surgical
	0 (0)
	43 (25)






[bookmark: _Toc201061688]Figure 3: Comparison of presenting and final mean VA in logMAR for preserved eyes group and the presenting means VA for eviscerated eyes group.
[bookmark: _Toc202112588]3.4 RISK FACTORS ASSOCIATED WITH ENDOPHTHALMITIS REQUIRING EVISCERATION
[bookmark: _Toc202112589]
3.4.1 Comparison of clinical characteristics between eviscerated and preserved groups
The Eviscerated eye group significantly differed by age of the participant (P= 0.003), cause of endophthalmitis (P<0.001), number of days from onset of symptoms to 1st presentation(P=0.002), presenting VA of affected eye (P<0.001), history of diabetes (P= 0.038), and treatment received (P= 0.002). Participants aged > 43 years were significantly more likely to undergo evisceration compared to those aged ≤43 years. Evisceration occurred in 26% of older patients versus 10.3% of younger ones (ᵪ2 = 8.7827, P= 0.003). Visual acuity was strongly associated with evisceration. Patients presenting with VA of =5 logMAR had a much higher rate of evisceration (51.9%) compared to those with VA <5 logMAR (6.9%) (ᵪ2 = 24.1832, P<0.001). A significantly higher proportion of those with cornea ulcer-related endophthalmitis required evisceration (30.2%) compared to those with other causes (5.7%) (ᵪ2 = 21.3979, P<0.001). Those who presented more than 14 days after onset had significantly higher evisceration rates (34.7%) than those presenting earlier (9.4%) (χ² = 20.6743, P < 0.001). All patients who received vitrectomy in addition to medical therapy preserved their eyes, whereas those who received only medical therapy had a higher evisceration rate (21.6%) (ᵪ2 = 9.2167, P<0.002).   Interestingly, a significantly lower proportion of diabetic patients was observed in the eviscerated group (3.7%) compared to the preserved group (ᵪ2 = 4.2913, P<0.038). No significant associations were found between the eviscerated eye group and sex, IOP at presentation, or PITC serology status. There was no statistical difference in the proportion of males and females between the eviscerated and preserved groups (ᵪ2 = 0.8387, P=0.36). Most patients had unknown HIV status in both groups. No significant association was observed between PITC serology status and evisceration outcome (ᵪ2 = 2.4278, P = 0.297). Lastly, there was no statistically significant difference in evisceration by IOP at presentation (χ² = 0.9987, P = 0.318).
[bookmark: _Toc201061678][bookmark: _Hlk198469297]Table 3: Comparison of participants characteristics between eviscerated & eye preserved groups 
	 Characteristic
	Evisceration

	[bookmark: _Hlk202089030]ᵪ2
	P-value

	 
	Preserved=173
	Eviscerated=38
	
	

	
	n(%)
	n(%)
	
	

	Sex of the participant
	
	
	[bookmark: _Hlk202091726]0.8387
	0.36

	Male
	105(84)
	20(16)
	
	

	Female
	68(79.1)
	18(20.9)
	
	

	Age of the participant
	
	
	[bookmark: _Hlk202089006]8.7827
	0.003

	≤43
	96(89.7)
	11(10.3)
	
	

	>43
	77(74)
	27(26)
	
	

	Cause of endophthalmitis
	
	
	[bookmark: _Hlk202090223]21.3979
	<0.001

	Cornea ulcer related
	74(69.8)
	32(30.2)
	
	

	Other
	99(94.3)
	6(5.7)
	
	

	History of diabetes
	
	
	4.2913
	0.038

	No
	147(79.9)
	37(20.1)
	
	

	Yes
	26(96.3)
	1(3.7)
	
	

	PITC serology status
	
	
	2.4278
	0.297

	Negative
	64(86.5)
	10(13.5)
	
	

	Positive
	3(100)
	0(0)
	
	

	unknown
	106(79.1)
	28(20.9)
	
	

	Number of days from onset of symptoms to 1st presentation
	
	
	[bookmark: _Hlk202091361]20.6743
	<0.001

	<=14
	126(90.6)
	13(9.4)
	
	

	>14
	47(65.3)
	25(34.7)
	
	

	Treatment received
	
	
	[bookmark: _Hlk202092348]9.2167
	0.002

	Topical and Intravitreal
	138(78.4)
	38(21.6)
	
	

	Topical, intravitreal and Vitrectomy
	35(100)
	0(0)
	
	

	IOP at presentation of affected eye
	
	
	0.9987
	0.318

	≤21
	161(81.3)
	37(18.7)
	
	

	>21
	12(92.3)
	1(7.7)
	
	

	Presenting VA of affected eye
	
	
	24.1832
	<0.001

	<5 (logMAR)
	148(93.1)
	11(6.9)
	
	

	=5 (logMAR)
	25(48.1)
	27(51.9)
	
	



[bookmark: _Toc202112590]3.4.2 Risk factors associated with endophthalmitis requiring evisceration
Table 4 presents the Crude Prevalence Ratios (CPR) and Adjusted Prevalence Ratios (APR), along with corresponding 95% confidence intervals and P-values, for factors associated with evisceration among participants. Participants aged above 43 years were 2.5 significantly more likely to undergo evisceration compared to those aged 43 years and below (CPR: 2.53; 95% CI: 1.32–4.83; P= 0.005), while individuals with corneal ulcer–related endophthalmitis were 5 times significantly more likely of undergoing evisceration compared to participants with other causes (CPR: 5.28; 95% CI: 2.30–12.13; P<0.001). Participants who delayed presentation for more than 14 days were 3.7 times significantly more likely to undergo evisceration than those who presented within 14 days (CPR: 3.71; 95% CI: 2.02–6.82; P<0.001). For every increase in IOP at presentation, participants were 14% less likely to be eviscerated (CPR: 0.86; 95% CI: 0.76–0.97; P=0.015), while for a decrease in presenting VA, participants were 4 times significantly more likely to be eviscerated (CPR: 4.02; 95% CI: 2.51–6.45; p<0.001). In adjusted analysis, participants with corneal ulcer–related endophthalmitis were 3 times significantly more likely of undergoing evisceration compared to participants with other causes (APR: 3.18; 95% CI: 1.54–6.60; P=0.002), while for every decrease in presenting VA, participants were 3 times significantly more likely to be eviscerated (APR: 3.19; 95% CI: 1.95–5.21; P<0.001).
Table 4: Factors associated with Endophthalmitis requiring evisceration
	Variable
	CPR
	P-value
	APR
	P-value

	Sex of the participant
	 
	 
	 
	 

	Male
	Ref
	 
	Ref
	 

	Female
	1.31(0.74-2.33)
	0.362
	0.85(0.54-1.34)
	0.486

	Age of the participant
	 
	 
	 
	 

	≤43
	Ref
	 
	Ref
	 

	>43
	2.53(1.32-4.83)
	0.005
	1.69(0.95-3.02)
	0.074

	Cause of endophthalmitis
	 
	 
	 
	 

	Cornea ulcer related
	5.28(2.30-12.13)
	<0.001
	3.18(1.54-6.60)
	0.002

	Other
	Ref
	 
	 
	 

	Number of days from onset of symptoms to 1st presentation
	 
	 
	 
	 

	≤14
	Ref
	 
	Ref
	 

	>14
	3.71(2.02-6.82)
	<0.001
	1.48(0.84-2.61)
	0.172

	IOP at presentation of affected eye
	0.86(0.76-0.97)
	0.015
	0.93(0.85-1.03)
	0.16

	Presenting VA of affected eye
	4.02(2.51-6.45)
	<0.001
	3.19(1.95-5.21)
	<0.001




4.DISCUSSION 

The results showed an overall prevalence of endophthalmitis of 1.39% and a significant burden of 18% of endophthalmitis requiring evisceration. Corneal ulcer emerged as the predominant cause of endophthalmitis and was significantly associated with evisceration. Older age, delayed presentation beyond 14 days, and poor presenting visual acuity were also linked to worse outcomes. While several factors showed significance in bivariable analysis, multivariable regression confirmed that corneal ulcer etiology and poor presenting visual acuity were independent predictors of evisceration.

In this study, an all-cause endophthalmitis prevalence rate was 1.39%, which aligns with the rarity of this condition. Endophthalmitis remains a rare but severe ocular emergency. This relatively low figure may reflect several factors, including effective aseptic techniques and infection control practices in the surgical setting, and the use of antibiotic prophylaxis for open globe injuries. The relatively lower overall prevalence could also be partly attributed to the exclusion of mild endophthalmitis cases without hypopyon or vitritis. Although standard endophthalmitis management protocols allow for the treatment of clinically suspicious cases based on risk factors and general inflammatory signs, the presence of hypopyon and vitritis is considered a hallmark of intraocular infection. Thus, these exclusion criteria were applied to maintain diagnostic specificity and enhance the accuracy of findings. The prevalence is notably higher than postoperative endophthalmitis rates typically reported in global literature.  Creuzot-Garcher et al (2016) reported a decline in postoperative endophthalmitis incidence from 0.145% to 0.053% in France, attributed to the introduction of intraoperative intracameral antibiotics prophylaxis, improved surgical techniques, and enhanced postoperative care. Similarly, Kisanga (2017) reported a postoperative prevalence of 0.35% in Tanzania. The higher prevalence observed in this study reflects a broader inclusion of etiological sources beyond postoperative cases, including trauma and corneal ulcers. These findings echo those of du Toit et al. (2016), who highlighted the burden of trauma–related ocular emergencies in regions with limited healthcare access.

Regarding etiologic proportions distribution in this study, corneal ulcer-related endophthalmitis was the most common cause (50.2%), followed by post-traumatic (29.4%) and post-surgical cases (20.4%). The high burden of corneal ulcer-associated endophthalmitis reflects the rural background of much of the patient population, where farming-related injuries involving vegetative matter predispose individuals to microbial keratitis. These infections often progress to intraocular involvement due to delayed treatment and, in some cases, the use of traditional remedies. In contrast, post-surgical endophthalmitis accounted for the lowest proportion, possibly reflecting good infection prevention practices at KCMC, including the use of prophylactic antibiotics and adherence to aseptic techniques. Nevertheless, continued vigilance remains necessary. These findings were consistent with those from low- and middle-income settings, where corneal ulcers account for most cases. Similarly, in India, Dave et al. (2019) identified microbial keratitis as the leading cause, accounting for 58.24% of all cases, followed by postoperative cases at 22.26% and post-trauma at 14.43%. In contrast, high-income countries typically report postoperative endophthalmitis as the predominant etiology. Ahmad et al. (2022) found that 37.5% of cases in the USA were postoperative, followed by trauma (21%) and endogenous infections (10%). Malmin et al (2020) in Norway reported 76% postoperative cases, endogenous (15%), and post-trauma, only 5%. These findings clearly demonstrate that the clinical course and outcomes of endophthalmitis are heavily influenced by the underlying etiology.

The evisceration rate in this study was 18%. When stratified by etiology, corneal ulcer-related endophthalmitis accounted for most cases (84%), followed by post-traumatic cases. Notably, none of the post-surgical cases underwent evisceration. These findings highlight how ulcerative pathologies often result in extensive tissue necrosis, poor antimicrobial penetration, and are frequently caused by highly virulent organisms such as fungal or gram-negative bacteria. Such infections often present late, beyond the therapeutic window for globe salvage, necessitating evisceration either for pain control or prevention of sympathetic ophthalmia. The evisceration rate observed in this study is generally consistent with those reported in previous literature. In a study done in China, Lu et al (2016) documented a rate of 14.3% between 2008 and 2015. Ahmad et al. (2022) in a Californian cohort observed a slightly lower rate of 9.88%, suggesting better globe salvage in settings with earlier presentation and possibly more advanced intervention strategies. However, higher rates have been reported elsewhere. For example, A study in Puerto Rico by Merly et al. (2022) found that 46.38% of cases underwent evisceration or enucleation, a notably higher proportion likely reflecting a predominance of microbial keratitis etiologies and possibly delayed access to care. Similarly, Lourthai et al. (2021) in Thailand also reported a 25% enucleation rate in endogenous endophthalmitis, attributed to fulminant Klebsiella infection.

When stratifying endophthalmitis cases that required evisceration by etiology, our findings are in line with those reported in China. Lu et al. (2016) reported that 50% of evisceration cases were due to corneal ulcers. A striking observation in our study is that none of the post-surgical cases required evisceration. This contrasts with findings from Kisanga (2017), who reported a 15.4%evisceration rate among postoperative endophthalmitis cases at the same institution (KCMC) between 2007 and 2017. Several factors may account for this difference. One possible explanation is the improvement in postoperative infection prevention protocols and surgical asepsis over time, including the increased adoption of intracameral antibiotics and stricter sterilization techniques. This observation may indicate a positive trend in surgical quality and postoperative care at KCMC, highlighting the effectiveness of institutional changes implemented since the earlier study period.
The visual outcomes among preserved eyes in this study were notably poor, with only marginal improvement observed - from a mean presenting VA of 3.42 logMAR to a final VA of 3.24 logMAR. This minimal change suggests that although anatomical preservation was achieved, functional recovery was extremely limited, consistent with the guarded prognosis for endophthalmitis. Similarly, Lu et al. (2016) reported poor outcomes, with more than 60% of salvaged eyes in their cohort achieving VA> 2.0 logMAR. In a Puerto Rican study by Merely et al (2022), only a small proportion of eyes achieved vision better than 20/200, reinforcing the finding that structural preservation of the eye does not necessarily translate into visual restoration in low to middle-income countries. In contrast, Ahmad et al. (2022) reported greater visual improvement. In their study, VA improved from 1.96 (SD 0.73) at presentation to 0.56 (SD 0.45) after treatment (P<0.0001), indicating not only anatomical success but also meaningful visual restoration. These better outcomes were attributed to stronger health systems and earlier intervention.

In this study, the strongest independent risk factors associated with endophthalmitis requiring evisceration included Corneal ulcer-related endophthalmitis (APR: 3.18; 95% CI: 1.54–6.60; P = 0.002) and presenting visual acuity of no perception of light (NPL) (APR: 3.19; 95% CI: 1.95–5.21; P< 0.001). Cornea ulcer-associated endophthalmitis is often linked to vegetative trauma particularly in rural populations with increased exposure. In such cases, causative organisms are commonly fungi or aggressive bacteria capable of invading intraocular structures; delayed presentation further worsens the prognosis due to poor treatment response, often necessitating evisceration. Similarly, presenting VA of NPL reflects profound intraocular damage often due to widespread infection and retinal necrosis associated with irreversible structural and functional loss. In such advanced cases, therapeutic focus shifts from vision preservation to controlling pain and infection, making evisceration a more likely outcome. These findings align with several international studies conducted in both high- and middle-income settings. Corneal ulcer-related endophthalmitis has also been identified as a strong risk factor for evisceration in China (Lu et al.2016) (b= 2.595± 0.639, P< 0.001), and in Puerto Rico (Lugo Merly et al.), where OR 7.946 (95% CI 2.273–33.135), P=0.005. Likewise, a strong association between NPL and evisceration has been consistently observed. Ahmad et al. reported an OR of 7.86 for poor VA; Lu et al. found it to be a significant independent factor; and Lugo Merly et al. reported an OR of 17.8 for NLP. Together, these findings emphasize that corneal ulcer and poor VA at presentation are key predictors of disease severity.
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5. STRENGTHS AND LIMITATIONS

5.1 STRENGTHS
The study used a complete census of eligible patients diagnosed and managed for endophthalmitis at a tertiary center over a five-year period, minimizing selection bias and enhancing the representativeness of findings within the hospital setting. Also, it utilized real-world clinical data, making results highly relevant to local clinical practice.

5.2 LIMITATIONS
The interpretation of these results should consider the retrospective cross-sectional design, which limits causal inference, and the absence of endogenous endophthalmitis cases, which may reduce generalizability. Furthermore, as a retrospective study, it depended on the accuracy and completeness of medical records. Cases with missing or incomplete documentation had to be excluded, potentially introducing selection bias. Additionally, the study was hospital-based in a tertiary care center, and findings may not be generalized to the broader population, particularly those who did not access tertiary care.

6. Conclusion
This study identified key clinical factors associated with risk of evisceration among patients diagnosed and managed for endophthalmitis at a tertiary referral hospital in Northern Tanzania. The overall prevalence of endophthalmitis to be 1.39%, with cornea ulcer - related endophthalmitis accounting for approximately 50% of cases.  The evisceration rate among endophthalmitis cases was 18%. Cornea ulcer related etiology and poor presenting VA (No perception of light) were the strongest independent predictors of endophthalmitis requiring evisceration. These results underscore the importance of early detection, timely referral and aggressive management, particularly in patients presenting with microbial keratitis and severe vision loss, which may significantly reduce the burden of irreversible ocular loss. In the absence of previously published data from Tanzania on this topic, this study fills a critical evidence gap and provides a foundation for future prospective research.
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APR        	Adjusted prevalence ratio
BCVA       	Best corrected Visual Acuity
CI               	Confidence interval
CPR            	Crude prevalence ratio
EVS             	Endophthalmitis Vitrectomy Study
HIV                	Human immunodeficiency Virus
IBS                 	International research Boards 
IOFB              	Intraocular foreign body
IOP                	Intraocular pressure
KCMC           	Kilimanjaro Christian Medical College
Log MAR       	Logarithm of the Minimum Angle of Resolution 
MK                 	Microbial Keratitis
NPL              	No perception of light
OR                  	Odds ratio
PITC               	Provider Initiated Testing and counselling
PL            	Perception of Light
POE             	Post-Operative Endophthalmitis
RAPD          	Relative Afferent Pupillary Defect
SD              	Standard Deviation
VA               	Visual Acuity



All patients admitted at kcmc eye department from January 2020 to December 2024 = 15171


All patients managed for endophthalmitis from January 2020 to December 2024 =457


Endophthalmitis cases enrolled in the study = 211


Missing data =48 


Patients withiout hypopyon or vitris = 198 


Endophthalmitis cases = 259



Cornea ulcer related	Post trauma	Post surgical	0.502	0.29399999999999998	0.20399999999999999	

Presenting mean VA  for preserved eye 	
Cornea ulcer related	Post trauma	Post surgical	3.42	4.01	2.88	Final mean VA  for preserved eye 	
Cornea ulcer related	Post trauma	Post surgical	3.24	3.92	2.73	Presenting mean VA  for Eviserated eye	
Cornea ulcer related	Post trauma	Post surgical	4.59	5	Causes of Endophthalmitis 


VA in LOGMAR






