


Association Between Traditional Use of Bryophyllum pinnatum (Never-Die) and Visual Outcomes in Patients with Corneal Pathologies: A Retrospective Cohort Study


ABSTRACT
The cornea is an avascular, transparent eye structure. It is responsible for uniform refraction of light that enters the eye and constitutes the anterior-most part of the eyeball. Topically administered drugs are absorbed primarily through the corneal route making the cornea the tissue most susceptible to toxic side effects of topical drugs in the management of ocular diseases. This study investigated the association between self-reported use of Bryophyllum pinnatum and visual acuity in patients presenting with various corneal pathologies. A total of 74 patients met the inclusion criteria of the study from the search in the clinic’s database. Of this group, 5 patients had missing folder records and 69 had sufficient records in their folder for the study. The results show that patients who were diagnosed with corneal pathologies including those that self-report instillation of Bryophyllum pinnatum showed significant visual changes such as reduction in visual acuity. The group that instilled Bryophyllum pinatum had an average LogMAR VA of 0.151 before management and an average LogMAR VA of   0.0938 after management. On the other hand, the group that did not instill the herb had an average LogMAR VA of 0.2183 before management and an average LogMAR VA of   0.2007 after management.  There was a wider margin of improvement post-management in the group that instilled the herb than those that did not. However, the difference was not statistically significant (p =0.3049 and 0.3717).  In conclusion, this retrospective study does not demonstrate efficacy or causation, but identifies a traditional practice and its correlation with certain clinical patterns, highlighting potential risks of self-administering ocular treatments. It underscores the need for a prospective, controlled trial to assess the safety and effects of standardized Bryophyllum pinnatum extracts on corneal health.
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INTRODUCTION
In the management of ocular diseases, especially those that affect the anterior segment, topical administration in the form of ointment, eyedrop, or suspension is the most preferred mode of drug delivery [1]. Topically administered drugs are absorbed through the non-corneal or corneal absorption route [2]. The corneal absorption route starts with passively diffusing the drug molecules through the epithelium, stroma, endothelium and then into the anterior chamber, where the drug begins to exert its pharmacological effects [2]. In the context of drug administration, toxicity arises when a pharmacological effect of a drug adversely impacts a tissue structure or disrupts its normal function [3]. When considering topical drug application to the cornea, toxic effects may manifest as superficial punctate keratitis or intraepithelial microcysts, which are frequently observed in cases of chemical toxicity. In severe instances, corneal ulceration and neovascularization can occur [3]. Topical administration of over 200 plant extracts have shown good prognosis in the management of certain eye diseases and some of these herbs have been adopted by different systems of traditional medicine [4].  Euphrasia officinalis L, more commonly referred to as eye bright grass, has been successfully utilized in the treatment of eye conditions such as conjunctivitis and hordeolum [5]. Eye drops made from its extracts are thought to be effective and secure for treating ocular allergy problems [5]. One clinical trial [6] assessed the effect of a herbal eye drop preparation on certain eye conditions. The herbal eye drop preparation contained extracts of Ocimum sanctum, Cinnamomum camphora,Carum copticum, Emblica officinalis, Curcuma longa, Rosa damascena, Terminalia bellirica , and meldespumapum. Patients included in the trial were managed for the following ocular conditions, dry eye syndrome, conjunctivitis, acute dacryocystitis,  pingueculum, pterygium, and postoperative cataract patients. At the end of the trial no side effects were observed as the eye drop was well tolerated by the patients. 
The perennial herb, Bryophyllum pinnatum (Lam.) Kurz (Crassulaceae) is utilized in folk medicine in tropical Africa, tropical America, India, China, and Australia. [7]. It is popularly called the African never die plant [8]. Other common names for Bryophyllum pinnatum include air plant, miracle leaf, and love plant [9]. A study [10] supporting the use of Bryophyllum pinnatum stem extracts in traditional medicine showed that the plant has antibacterial activities as it contains antibacterial and antifungal properties. In Nigeria and other West African nations, its thick leaves are extensively used as a herbal cure for a variety of human illnesses, such as hypertension, diabetes mellitus, bruises, wounds, boils, abscesses, insect bites, and arthritis [7]. It is also used to aid the dropping of the placenta of a newborn infant in South Eastern Nigeria [9].
While certain herbs are potent in the management of various ophthalmic diseases, many others pose threat to either the integrity of the cornea, other ocular tissues, or to vision in its entirety. In light of the possible cytotoxic properties associated with Bryophyllum pinnatum [8] and its prevalent utilization within traditional medicinal practices in certain regions of Nigeria, this study investigated the association between self-reported use of Bryophyllum pinnatum and visual acuity in patients presenting with various corneal pathologies.
METHODOLOGY
Ethical approval: This is a retrospective cohort study of patients diagnosed with corneal pathologies including those who self-reported instillation of Bryophyllum pinnatum at the ophthalmology unit of Diete-Koki Memorial Hospital between September 2020 and September 2023. The study was approved by the Research Ethics Committee of the Hospital.  
Data Collection: The medical records of all patients seen at the ophthalmology unit between September 2020 and September 2023 were retrieved for data collection. The inclusion criteria used for the study was patients who were diagnosed with or treated for corneal pathologies including those self-reported the instillation of Bryophyllum pinnatum in the hospital between September 2020 and September 2023. Patients were excluded from the study if they were  not diagnosed with a corneal pathology, diagnosed with any corneal pathology before September 2020 or after September 2023, or had incomplete medical records.
Data of patients collected from the medical records include: date of diagnosis, folder number, diagnosis, age, sex, phone number, medical history, ocular history, visual acuity (VA) before management, treatment regimen, date of first management, VA  after management, date of follow-up, and Bryophyllum pinnatum ( never-die) instillation.

Statistical Analysis: 
Statistical calculations were performed using Microsoft Excel software, 2021 version. All visual acuity measurements were converted from Snellen to LogMAR values for statistical analysis. Note that LogMAR values are inversely proportional to visual acuity. This means that the smaller the LogMAR value, the better the visual acuity. For instance, a LogMAR value of 0.5 is better visual acuity than a LogMAR value of 1.0.  Measurements Paired t-tests were used to compare pre- and post-treatment VA using a significance level of 0.05.
Limitations:
This study has several important limitations. As a retrospective study, data on the specific preparation (e.g., leaf vs. stem), concentration, frequency, and duration of Bryophyllum pinnatum use were not consistently available in the patient records. Furthermore, the patient cohort comprised a heterogeneous mix of corneal pathologies, each with its own natural history and prognosis. The lack of standardized intervention and the grouping of diverse diagnoses make it difficult to isolate the effect of the herbal remedy from other confounding variables, including the conventional treatment provided by the hospital.

RESULTS AND DISCUSSION
A total of 74 patients met the inclusion criteria of the study from the search in the clinic’s database. Of this group, 5 patients had missing folder records and 69 had sufficient records in their folder for the study. Table 1 and 2 shows the distribution of the patients according to gender and age, respectively.

Table 1: Gender distribution of participants
GENDER             		  COUNT                            	   PERCENTAGE ( %)

Male	               		   39					56.2
Female				   30					43.48

Table 2: Age distribution of participants

AGE               		  COUNT                            	   PERCENTAGE ( %)

Below 25	               23.00	                                  33.33
25-34		               15.00        			          21.74
35-44		               10.00			          14.49
45-54		               11.00			          15.94
55-64		               4.00				          5.80
65-74		               5.00	                                              7.25
75-84	 	               1.00				          1.45
85 and above	               0.00				          0.00

Accounting for eyes diagnosed with corneal changes, 113 eyes were diagnosed with corneal changes and 20 had positive history of never-die instillation. Table 3 shows the gender distribution of eyes with corneal changes and the history of never-die herb instillation. Table 4 shows the age distribution of eyes with corneal changes and the history of never-die herb instillation.


Table 3: Gender-wise distribution of Never-Die instillation

Gender           Count                        Sum of Never-Die Instillation

F                    50                                    11
M                   63                                    9
Total	       113	                                 20


Table 4: Age-wise distribution of participants

AGE               		  COUNT                            	   PERCENTAGE ( %)

Below 25	               3.00	                                 		15.0
25-34		               5.00        		 		25.0
35-44		               5.00			          		25.0
45-54		               1.00				                 5.0
55-64		               4.00				              20.0
65-74		               0.00	                                                           0.0
75-84	 	               2.00				              10.0
85 and above	               0.00				              0.0

To calculate the risk ratio of never-die herb instillation in the population the formula used = Risk of Event in Exposed Group / Risk of Event in Unexposed Group. Table 5 shows the risk ratio based on gender and the risk ratio based on age

Table 5: Gender- and age-wise risk distribution

Gender Risk:	             	    Age Risk:

M	0.167			Child (Below 18)	0.125
F	0.282			Adult (Above 18)	0.246

All visual acuity were converted from Snellen to LogMAR and the changes in visual acuity post-management for the population that instilled never-die herb and the population that did not instill the herb are shown in table 6 and 7 respectively.

Table 6: Visual acuity outcomes before and after Never-Die instillation

	Group
	Visual Acuity (LogMAR) Before Management
	Visual Acuity (LogMAR) After Management
	Mean Change in Visual Acuity (LogMAR)
	Standard Deviation (STD) Before management
	Standard Deviation (STD) After management
	Variance Before management
	Variance After management
	t-test Value
	



Never-die
Instillation     0.151              0.0938              0.0572              0.2427              7.6616               0.1071              0.1022            0.3049


Table 7: Visual acuity outcomes before and after no-herb instillation

	Group
	Visual Acuity (LogMAR) Before Management
	Visual Acuity (LogMAR) After Management
	Mean Change in Visual Acuity (LogMAR)
	Standard Deviation (STD) Before management
	Standard Deviation (STD) After management
	Variance Before management
	Variance After management
	t-test Value
	



No herb
Instillation     0.2183    	0.2007	               0.0176	     0.3273	    0.3197            0.1127             0.07183         0.3717

The bar chart in fig -1 show the LogMAR visual acuity changes before and after management in the group that instilled Bryophyllum pinnatum and the group that did not instill.
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Fig I. Graph showing LogMAR visual acuity change in both groups

The results show that 50% of the patients that instilled Bryophyllum pinatum were between the ages of 25 and 44 (Table 2).  Males have a 16.7% likelihood of instilling the herb while females have 28.2% likelihood of instilling the herb (Table 5). Children below 18 are at 12.5% likelihood and adults above 18 have 24.6% likelihood (Table 5). 
Patients diagnosed with corneal pathologies have a generally poorer visual acuity on the affected eye [11]. Patients in the group that self-report instillation of Bryophyllum pinatum also showed significant visual changes, including reduction in visual acuity. However, there is general improvement in visual acuity post management though not statistically significant. The group that instilled Bryophyllum pinatum had an average LogMAR VA of 0.151 before management and an average LogMAR VA of   0.0938 after management (Table 6).   On the other hand, the group that did not instill the herb had an average LogMAR VA of 0.2183 before management and an average LogMAR VA of   0.2007 after management (Table 7).  A p value of   0.3049 and 0.3717 shows that there was no statistically significant difference between the visual acuities before and after management in the groups that in the group that instilled the herb and those that did not respectively (Tables 6 and 7).
 The margin of visual acuity change before and after management being wider in the group of patients that instilled Bryophyllum pinnatum than those that did not instill the herb shows potential better prognosis for the group that instilled than the group that did not even though not statistically significant. The wider margin of improvement in the herb group could be theorized as a positive effect; however, it is equally plausible that these patients presented with more severe, acute conditions (e.g., infectious keratitis) that prompted them to try a traditional remedy first. These conditions also have the potential for greater absolute improvement with appropriate medical therapy compared to chronic, degenerative conditions [12]. Conversely, the initially worse VA in the non-herb group could represent chronic, scarring pathologies with less potential for improvement, thus explaining the smaller margin of change. Without precise data on the herb's preparation and application, and without a controlled pathological model, we cannot attribute the visual changes directly to Bryophyllum pinnatum.
While no study measures the visual changes caused by the African never die herb, our study echoes previous case reports of other herbs which have been reported to cause visual changes and their prognosis post management documented. A good example is the case of acanthamoeba keratitis (AK) induced by instilling natural honey in a normal eye of a 32-year old male patient reported in a study [13]. The patient’s instillation of the honey was in adherence to the advice of a traditional medicine-man for improvement of vision. The authors reported that clinical management of the AK showed total resolution of the condition. Similarly, another study [14] reports a case of corneal toxicity development after instilling the latex from Calotropis procera (ushaar) in the eyes. Clinical management with topical steroids improved visual acuity from hand movement to 20/80.
 A similar case of complications from Calotropis procera (ushaar or C.procera) latex in the eyes in 29 patients was reported in another study [15] . Each of the patients presented with quick, painless dimming of their vision as well as photophobia. 25 (86%) of the patients had initial visual acuities that were less than 20/60. Conjunctival congestion, medium to severe corneal edema, and Descemet's folds were present in every eye. Nine eyes (31%) had iridocyclitis, three (10%) had epithelial defects, and seven (24%) had secondary glaucoma that was also present. 27 (93%). Clinical management showed full healing within 3-14 days following treatment with topical corticosteroids, antiglaucoma medications, cycloplegics, hypertonic saline, and tears supplements.  Another study [16] reported a similar case of keratitis induced by ocular administration of C.procera in 10 eyes. All 10 patients presented with corneal edema  under slit-lamp examination. Striate keratopathy without any evidence of intraocular inflammation was also observed. Management with topical corticosteroids reversed the inflammation. C.Procera is also implicated in study [17] that reports a case of decreased vision and corneal edema following self-administration of the extract in the treatment of chalazion. Management with steroids and antibiotics showed complete healing of the cornea and improvement in visual acuity. Other studies also implicate visual changes to herbs like C. Procera [18], mustard seed [19] Datura stramonium (Thorn Apple or Devil's Trumpet) [20], Oleander [21], and so many others.  
While observational studies like ours are necessary to identify common practices and their potential associations with patient outcomes, further research using larger samples is needed to fully understand the effects of Bryophyllum pinnatum as well as other widely used herbs on visual changes and to explore their potential applications. 

CONCLUSION
While certain herbs can provide good prognosis in the management of certain ocular conditions, the potential for toxicity to the cornea and surrounding ocular tissues cannot be ruled out in certain others. This retrospective analysis does not demonstrate efficacy or causation but identifies a notable traditional practice and its correlation with specific clinical presentation patterns. The findings serve as a critical foundation for public health messaging regarding the potential risks of self-administering ocular treatments. They strongly justify the need for a future prospective, controlled clinical trial to definitively assess the safety and biological effects of standardized Bryophyllum pinnatum extracts on corneal health. In the effort to reduce the global burden of preventable vision loss, it is therefore important that studies that assess the visual changes and likely threats vision caused by herbs instilled to manage ocular pathologies are carried out. These studies are important especially in developing nations where traditional medicine is still actively practiced as they form a framework for both, clinical management of the ocular conditions, induced by these herbs and other public health interventions where necessary.
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