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Abstract: 

Introduction: Childhood heart failure is a common but little-known serious pathology, thus representing a major public health challenge due to its serious consequences in terms of morbidity and mortality, as well as its impact on health systems, particularly in sub-Saharan Africa, where publications remain rare. It is in this context that the authors evaluated the current state of HF in pediatric hospitals in Senegal.
Patients and Methods: This was a retrospective, monocentric study with both descriptive and analytical aims, conducted over a period of 5 years (from January 1, 2018, to December 31, 2022) in the pediatrics department of CHD. All children aged 0 to 16 years with heart failure secondary to a cardiac disease confirmed by echocardiography were included. Statistical analysis was performed using EpiData and Excel software. Results: The hospitalization rate was 0.22%. The sex ratio (M/F) was 0.85. Infants aged 29 days to 2 years were more represented.  Dyspnea was more frequent with 77% of cases and, and heart failure was immediately global in 68.5% of cases. Congenital heart disease was the most common, accounting for 49%, followed by rheumatic heart disease at 37.2%. Left ventricular ejection fraction (LVEF) was impaired in 20.4% of patients. Pulmonary hypertension (PH) was present in 53%. Anemia was observed in 75.26% of cases, as well as acute renal failure in 54.26% of cases. The use of cardiac surgery and interventional catheterization was limited to 4%. The clinical course was marked by complications in 27.5% and mortality in 25% of cases.
Conclusion: Heart failure in children is responsible for a significant mortality rate in Africa. Particular attention should be given to improving access to interventional catheterization and cardiac surgery.
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INTRODUCTION
Heart failure (HF) in children is a relatively common but severe and debilitating physiopathological syndrome, with diagnosis often being difficult to establish. It represents a major public health issue, primarily affecting low- and middle-income countries as well as marginalized communities in high-income countries, due to its significant consequences in terms of morbidity and mortality burden and its impact on the healthcare system [1].
In children, HF is often less typical because of its clinical polymorphism and variable etiology across different age groups [2]. It may begin with a mildly symptomatic phase, detectable mainly through transthoracic echocardiography, wich is used both for diagnosis and etiological investigation. It can be present antenatally, at birth, or develop later in childhood [3]. The diagnosis and management also require expertise in pediatric cardiology, which is still nowadays insufficient in Sub-Saharan Africa [2].
It constitutes a medical and/or surgical emergency because of the immediate onset of congestive heart failure at the time of diagnosis, which requires a quick management due to its risk of potentially fatal cardiogenic shock [4].
Child HF is a well-recognized nosological entity in the West, but still relatively underrecognized in Sub-Saharan Africa, where publications remain scarce [5] despite recent advances in cardio-pediatric, particularly in diagnostic tools such as Doppler ultrasound, over the past few years.
This lack of data motivated the authors to conduct this study, aimed at reporting the current status of its epidemiological, diagnostic, therapeutic, and evolutionary aspects in urban African hospitals.

PATIENTS AND METHODS
This was a retrospective, monocentric study with both descriptive and analytical aims, conducted over a period of 5 years; from January 1, 2018, to December 31, 2022; in the pediatrics department of Diamniadio Children's Hospital (CHD). 
Were included, all patients aged 0 to 16 years old, admitted for heart failure secondary to cardiac disease confirmed by echocardiography (Philips HD5 2017, Sound S4-8).
Patients whose records were lost, incomplete or lacking echocardiographic data were not included in our study.
Data were collected manually from hospitalization registers and medical records using a standardized survey form developed for this purpose. 
Statistical analysis was performed using Excel and EpiData  software (EPI INFO version 7). 
Qualitative variables were analyzed by determining frequencies and percentages, while continuous variables were described using mean, median, standard deviation, minimum, and maximum values. Results were refined and compared using statistical processing methods such as the Chi-square test. The unified risk of death was measured by odds ratio (OR) with 95% confidence interval (95% CI) and the application of the Manthel-Haenzel chi-square test. The significance threshold was set at p-values ≤ 0.05.
Data analysis enabled the collection of the following parameters: epidemiological aspects, including hospital frequency, annual distribution, admission informations (mode of admission, type of follow-up), sociodemographic data collected by the interview of parents (child’s age at initial diagnosis, sex, geographic origin), medical history (known heart disease treated or not, comorbidities, history of hospitalization), clinical data (reasons for consultation, frank or obvious signs of HF), paraclinical data (laboratory tests, imaging, electrocardiogram), factors of decompensation, therapeutic data (resuscitation measures, medical treatments, surgical interventions) and clinical course including the length and outcome of hospitalization with evolution patterns (favorable, unfavorable with complications encountered during hospitalization, abandonment, or death (age, cause)).
Operational definition such as radiological cardiomegaly was defined and based on he Cardio-Thoracic Index (CTI) (≥ 0.60 in neonates,  ≥ 0.55 in infants,  ≥ 0.50 in older children).
Left ventricle systolic function was assessed by estimating the left ventricular ejection fraction (LVEF) and shortening fraction (SF) using the Teicholz method.
Urban, rural, and semi-rural dwelling areas were determined according to the criteria of the National Agency of Statistics and Demography of Senegal [6].

RESULTS
Over a 5-year study period, 196 cases of HF were identified out of a total of 88719 admitted to the pediatric department within the same period yielding a prevalence of 0.22%. The highest number of cases was recorded in 2022 (32%). 
The most represented age group was between 29 days and 2 years, comprising 51% of cases (n = 100). The mean age at the time of diagnosis was 4 years, with a median age of 1.48 years (extremes ranging from day 0 to 16 years). The HF involved 90 boys and 106 girls; thus, a sex ratio (M/F) of 0.85 in favor of females. A significant number of patients came from urban area (70%), followed by rural (26.5%) and semi-rural areas (3%). One patient was referred from Mauritania. The majority were hospitalized (98.5%) while the remaining were ambulatory followed-up. One hundred and forty-two patients arrived from home at the time of admission (72.5%) and 54 were referred from other healthcare facilities (27.5%).
The chief complaint was respiratory distress in 104 patients, representing 53.06% (Table I). 


Table I: Distribution according to reasons for consultation
	Reasons for Consultation 
	Number (n)
	Percentage (%)

	Respiratory difficulty
	104
	53.06

	Cough
	52
	26.53

	Gastrointestinal symptoms
	31
	15.8

	Chest pain
	30
	15.3

	Edema
	23
	11.37

	Recurrent bronchiolitis
	9
	4.59




Sixty-one children (31.12%) were from consanguineous marriages, the majority being second-degree relationships. The vaccination status under Senegal’s Expanded Program on Immunization (EPI) was up-to-date and complete in 153 patients (89.47%). 
In 97 children, heart disease had been diagnosed prior to admission (47.32%). It was congenital in 46 cases (47.43%) and rheumatic in 32 cases (32.99%). (Fig. 1)



Fig. 1: Distribution by type of congenital heart disease identified on clinical history

Among the 97 patients with previously diagnosed heart disease, the majority were on diuretic(s) (74.23%) followed by ACE inhibitors (45.36%). Six patients had undergone cardiac surgery. The type was specified for only one case (a complete repair of Tetralogy of Fallot). One patient underwent interventional catheterization (Rashkind procedure).
Regarding other medical history and underlying grounds recorded, 24 patients presented with a  Down syndrome phenotype (12.24%), and 14 patients had recurrent tonsillitis (7.14%).
All the patients were symptomatic, although the clinical presentation varied. Dyspnea was the main symptom, present in 151 patients (77.04%), regardless of age. Stage II was the most common in both the ROSS and NYHA classifications, representing 15.89% and 31.13%, respectively.
Weight loss was noted in 109 cases. Tachycardia was predominantly present in  173 patients (88.26%), tachypnea in 141 (73.63%), hypoxia in 117 (59.69%) and fever in 67 (35.05%).
A poor general condition was observed in 168 patients (85.7%). Mucosal pallor was noted in 39.5% (n=79), cyanosis in 20.5% (n=41) and digital clubbing in 6.6%. Signs of dehydration and malnutrition were also noted in 49 patients, with malnutrition predominating (n=42).
Lower limb edema was observed in 44 patients (22.5%). Twelve cases of anasarca were found (6.2%). Twenty four patients were admitted immediately in shock and 2 in cardiopulmonary arrest.
Heart failure was global in 68.5% of cases (n=134), with 28.4% being at the stage of acute pulmonary edema (APE) (n = 38). (Fig. 2)



Fig. 2: Distribution according to the clinical presentation of heart failure in children

Tachycardia predominated. A cardiac murmur was detected in 155 patients, mainly systolic (n=142; 91.6%), while a gallop rhythm was present in 37 patients (19%). Six cases of arrhythmia were identified.
One hundred and forty patients had an acute respiratory distress (71.4%), and 105 patients had a pulmonary condensation syndrome (53.6%).
Hepatomegaly was observed in 110 cases (56%).
Baseline blood tests were done upon admission. Anemia was present in 140 patients (75.26%); the majority were normochromic microcytic (58.82%).
Thirty-seven children had a rheumatic flare-up, accounting for 100% of those with a known Rheumatic Fever (n=5) or rheumatic heart disease (n=32).
Renal function was impaired, marked by acute renal failure in 51 out of 94 patients assessed (54.26%)..
ECG was prescribed 47 patients. Of these, 45 had electrical abnormalities (Multiple abnormalities could be present in a single patient). 
Sinus tachycardia was the most consistent rhythm disorder. Left ventricular hypertrophy (LVH) and left atrial enlargement (LAE) were the most commonly observed. Other abnormalities included conduction disorders (n=8) and low voltage (n=4).
Chest X-ray was performed in 169 patients. Cardiomegaly was present in the vast majority (n=153; 90.5%). An "egg-shaped" heart was observed in 2 cases, and a "pear-shaped" heart in 1. Dextrocardia was noted in only 1 patient.
On Doppler echocardiography, cavitary dilation was found among 65.82% of patients more frequently involving the left heart: 32.2% for the left atrium (n=66) and 30.24% for the left ventricle (n=62). 
Left ventricular systolic dysfunction, estimated by SF and LVEF, was present in 40 patients (20.4%). Diastolic dysfunction was identified in 4 patients.
The underlying cardiopathies were most often represented by order of frequency by congenital heart disease (Table II) and rheumatic heart disease (Fig. 3) in 49% and 37.2% of cases, respectively.

Table II: Distribution according to the type of congenital heart disease

	Congenital heart disease
	Number (n)
	Percentage (%)

	Acyanotic
	VSD
	42
	43.75

	
	ASD
	34
	35.41

	
	PDA
	24
	25

	
	AVSD
	19
	19.7

	
	PAPVR
	4
	4.16

	
	Mitral atresia 
	2
	2.08

	
	Cor triatriatum
	2
	2.08

	
	Coarctation of the aorta
	1
	1.04

	Cyanotic
	Single ventricle
	11
	11.45

	
	TGA
	11
	11.45

	
	Common arterial trunk
	5
	5.2

	
	Tricuspid atresia
	4
	4.16

	
	PA/IVS
	4
	4.16

	
	Single atrium
	2
	2.08

	
	Ebstein’s malformation
	1
	1.04






Fig. 3: Frequency according to the site of valvular disease

The remaining cases included hypokinetic dilated cardiomyopathy (n=15; 2 of which had an intracavitary thrombus), hypokinetic hypertrophic cardiomyopathy (n=1), pericarditis (n=7; dry (n=4), chronic constrictive (n=1), tamponade (n=1)), endocarditis (n=7) and myocarditis (n=1).
Pulmonary arterial hypertension (PAH) was reported in 104 patients (53%) with severe forms accounting for 47.5%.
Cardiac CT angiography was performed in 8 patients, revealing aortic coarctation in 3.
Upon admission, the most frequently used emergency resuscitation measure was oxygen therapy (n = 175; 89.3%). Inotropes were administered in 31 cases ( dobutamine (n=29); adrenaline (n=2)).
Furthermore, the semi-fowler position was adopted in 24 patients (12.24%). A low-sodium diet was applied in 19% of cases (n = 37), a strict salt-free diet in 4.6% (n = 9), and fluid restriction in 7.7% (n = 15).
For diuretics; either during the acute phase of HF (Furosemide alone, Lasilix*) or during the stabilization phase (Furosemide alone or combined with Spironolactone); were the most commonly administered, in 77% (n = 151) and 91% (n = 178), respectively. ACE inhibitors were prescribed in a significant number of patients (63%), mainly Captopril. Digitalis (Digoxin*) was used in 41 cases (21%). Two patients received chemical cardioversion (Amiodarone*).
Eighty children was supplemented with potassium as an adjunct to diuretic(s) (40.8%).  
Antibiotics were the most frequently co-administered medication alongside heart failure treatment, used in 83.7% of cases.
Management of PAH included the use of PDE5 inhibitor (Sildenafil*) in 12 patients (6%).
Resort to curative surgery was made for 7 patients (3.6%), and to palliative interventional approach for 1 patient, via cardiac catheterization (Rashkind).
The surgical procedures included: complete repair of aortic coarctation (n=3), VSD closure with pericardial patch (n=1), mechanical valve replacement (n=1), atrioventricular canal repair (n=1) and PDA ligation (n=1).
Most children were hospitalized for 8 to 14 days (40.51%), with a mean stay of 11 days and a median of 9 days, with extremes ranging from 0 to 60 days.
They were rehospitalized on average 1-2 times per year, primarily due to recurrent decompensation of heart failure (25%), reaching at times the APE stage (4%). (Table III)
The outcome was unfavorable in 103 patients (53%). Among them, 54 (27.5%) developed complications that were managed and resolved during hospitalization (Table IV, V) . Two patients were lost to follow-up.  
Mortality was reported in 49 cases, yielding a rate of 25% (Table VI). The mean age at death was 65 months, with a median of 3 months, and extremes ranging from 1 to 96 months.
From the analytical study standpoint, death was significantly and statistically correlated with: congenital heart defects including single ventricle and transposition of the great arteries (TGA) (p = 0.03); nosocomial infections (p = 0.000); severe sepsis (p = 0.000) and septic shock (p = 0.0000).  

Table III: Distribution according to the main factors of decompensation and rehospitalization 

	Main factors
	Number (n)
	Percentage (%)

	Therapeutic non-adherence
	23
	47

	Respiratory infection
	18
	36.3

	ORL infections
	8
	16.3

	Severe anemia 
	8
	16.3

	Phytotherapy
	4
	8



Table IV: Distribution according to the main complications found

	Main complications
	Number (n)
	Percentage (%)

	Electrolyte and Metabolic disorders
	15
	27.8

	Renal failure
	11
	20.4

	Rhythm disorders
	7
	13

	Severe PAH
	7
	13

	Impaired systolic function (LVEF)
	3
	5.5



Table V: Distribution according to pathologies and factors associated with cardiac decompensation during hospitalization 




	Pathologies and factors
	Number (n)
	Percentage (%)

	Severe sepsis (n=35)
	Nosocomial infection
	15
	25

	
	Superinfected bronchiolitis
	12
	20

	
	Pneumonia
	8
	13.36

	Severe anemia
	12
	20

	Infected asthma
	6
	10

	Therapeutic non-compliance*
	3
	5

	Endocarditis
	1
	1.66

	Phytotherapy*
	1
	1.66

	Aspiration pneumonia
	1
	1.66

	Severe malaria
	1
	1.66

	Total
	60
	100


* during hospitalization

Table VI: Distribution according to the main causes of mortality

	Main causes 
	Number (n)
	Percentage (%)

	Refractory shock n=31
	Septic
	13
	26

	
	Cardiogenic
	5
	10

	
	Mixed
	Septic Cardiogenic  
	9
	18

	
	Hypovolemic Septic Cardiogenic
	4
	8

	Severe anemia
	5
	10

	Anuric renal failure
	5
	10

	DIC
	4
	8

	Rhythm disorders
	3
	6

	Ischemic stroke
	2
	4

	Total
	50
	100



DISCUSSION
The hospital prevalence was 0.22%. This prevalence is not negligible and is explained by the referral of children followed for heart disease to a reference center [7], which aligns with data reported in the literature [4]. However, it was considerably lower than that reported in European countries, as well as in Ivory Coast and Cameroon [5][8]. The specialized nature of the service may explain this higher documented prevalence of heart failure [2].
The 0 to 2-year age group was the most affected, accounting for 54.6% (n=107). The contrast in frequency across age groups reflects the increasing incidence of congenital heart diseases and their major role in early cardiac pump failure, which often leads to early-onset of heart failure in children [9]. Moreover, advances in diagnostic tools may also lead to earlier and more accurate diagnosis of pediatric heart disease, as suggested by recent literature, which also highlights improved living conditions and better healthcare access [2]. Our findings are consistent with previous studies conducted at CHD in Senegal, as well as in Mali, Nigeria, and Kenya [2][5][10]. In contrast, data from high-income countries often show that over half of heart failure cases occur before the age of one, with congenital heart disease being at the forefront. However, previous studies have reported a significantly higher mean age such as in Senegal (from Louga and Diop's series in Dakar) and other African countries (Ivory Coast, Congo, Tunisia) [5][9][10]. These discrepancies may be explained by delays in diagnosis and management of the underlying heart disease, particularly acquired forms such as rheumatic heart disease, which tends to manifest later in childhood and remains highly prevalent in these populations.
A slight female predominance was noted in our study, accounting for 54%, yielding a sex ratio of 0.85. This indicator varies across the literature. It aligns with findings reported in several studies from Ivory Coast, Egypt, Tunisia, Nigeria, and at the RHC of Louga in Senegal [5][9][11], but differs from other CHD and Dakar studies, both of which reported a sex ratio favoring males [2]. However, most authors have found no significant correlation between sex and heart failure in children.
The chief complaint varied according to the patient’s age at initial diagnosis and the progression stage of the underlying heart disease. In our study, respiratory symptoms were the most common reason for consultation, with respiratory distress in 53.06% of cases. These findings highly align with those reported in Abidjan (85.37%), Bamako (100%), and Tunis (75%) [5][9][10].
Ninety-seven children (49.5%) had pre-existing heart disease at the time of admission. Congenital cardiopathies (cyanotic or not) were the most frequent (47.4%), followed by rheumatic cardiopathies (32.9%). Nearly all had a history of hospitalization for heart failure. Our findings corroborated those found in studies from Tunis and at the CHD [2][9]. The majority were being monitored and treated primarily with diuretics (74.23%), followed by ACE inhibitors (45.36%). Surgical intervention remained limited despite clear indications; only 6 children had undergone cardiac surgery. One child had undergone cardiac catheterization (Rashkind procedure).
Clinically, our findings align with those reported in literature. Dyspnea remained the main symptom of HF regardless of age or the severity of cardiac involvement (77.04%). Most patients presented with stage II dyspnea as classified by either the Ross or NYHA functional grading. In neonates and younger infants, the clinical presentation tended to be more insidious and nonspecific and was occasionally misleading; mimicking bronchiolitis or manifesting solely with gastrointestinal symptoms, which may easily lead to confusion. Multiple studies have emphasized that respiratory distress is the predominant clinical manifestation during the initial presentation of acute heart failure in the pediatric population [5][10][12]. 
A significant proportion of our patients presented with global heart failure or frank acute pulmonary edema at the time of diagnosis. This contrasts with findings from the study by N’GORAN Y. et al. in Abidjan, where right heart failure was the most frequently encountered clinical presentation [5], a relatively rare pattern in our series. Additionally, a few cases of cardiogenic shock, primarily in infants, were reported albeit infrequent.
Chest X-ray is part of the basic evaluation and allows for rapid diagnostic orientation. This low-cost investigation should, as in our study, serve as a first-line diagnostic approach [2], particulary in our countries where echocardiography is not readily accessible and specialists are scarce.
It was prescribed to 169 patients in whom radiological cardiomegaly was consistently found (90.5%).
Standard electrocardiography (ECG) has no diagnostic value for heart failure but is rather contributory in detecting potential complications such as arrhythmias and conduction disorders. In our work, it was seldom prescribed (n=47), although it should be performed systematically. Rhythm disorders such as atrial flutter and complete arrhythmia due to atrial fibrillation were present but rare in our study. 
Doppler echocardiography remains the key diagnostic tool in this context. Its crucial role in contributing to the diagnosis, especially the etiological one, is widely recognized by all authors. In our study, it was performed urgently either immediately or deferred for all patients reflecting the predominance of congenital heart diseases (49%), with ventricular septal defect (VSD) being the most frequent (43.75%). Rheumatic heart disease accounted for 37.2% of heart failure cases which may be explained by the beginning of the decline in rheumatic fever following the strengthening strategic control approach. Indeed, among 123 patients with valvulopathies (62.75%), 59.35% were rheumatic. The mitral valve was the most affected, with mitral insufficiency present in all cases and significant regurgitation in 53.62%. Impaired systolic function was noted in 20.4% of patients. Pulmonary arterial hypertension was common in our children, affecting 53%. This may be explained by the advanced stage of heart disease at admission. It was severe in 47.5% of cases. Some patients exhibited fixed PAH or even Eisenmenger syndrome when associated with VSD.
These findings reflect the fact that many patients were already at a late stage of their disease and presented with heart failure complications earlier, due to a lack of symptom recognition and an underestimation of disease severity. Chest radiography and echocardiography should be routinely prescribed in any case of dyspnea in children to enable early diagnosis of underlying heart disease and ensure adequate management before the onset of heart failure, thereby improving both quality of life and patient survival.
Biologically, 140 patients had anemia (75.26%), predominantly microcytic normochromic  (58.82%). This high prevalence may be partly explained by the common occurrence of anemia in children in Africa but also by the effects of dyspnea and hemodilution frequently observed during heart failure [2]. Being the most prevalent comorbidity among our patients [2], it may therefore be considered both as a marker of heart failure impact and/or as a decompensating factor. From the aforementioned results, we infer a high frequency of decompensating factors: anemia, infections, rheumatic flares and in some cases, poor treatment adherence due to financial constraints or lack of awareness.
Although BNP or NT-pro BNP assay can reduce diagnostic uncertainty and orient toward a cardiac cause of dyspnea [9], it had been used for none in our study due to its unavailability in our pediatric emergency units and its limited contribution according to the literature [2].
Diuretics (furosemide alone or combined with spironolactone) and ACE inhibitors (captopril) constituted the main medical treatments initiated, with respective rates of 91% and 63%, comparable to those reported in the literature from Ivory Coast, Algeria, Mali, Senegal, and France [2][5][9][10][12].
In developed countries, patients undergo early surgical intervention during infancy, mostly for congenital heart disease resulting in a higher rate of operated children, which is not the case in developing countries [5]. In our study, only 7 patients underwent curative surgery, and 1 patient underwent interventional catheterization. This limited access to interventional and surgical cardiac treatments subsequently restricts the options for adequate management thus negatively impacting prognosis. The salvific treatment for refractory end-stage heart failure remains transplantation, which, to date, has not yet been implemented in our country.
The outcome was unfavorable in 53% of patients marked by death in 25%. Mortality predominantly affected neonates and infants, with a median age of 3 months, consistent with findings from Nantes [12]. The leading cause was septic shock complicated by nosocomial infection, highlighting a significant public health challenge in pediatrics. This relatively high mortality rate recorded underscores the severity of heart failure when not early diagnosed and inadequately managed. Mortality rates fluctuate in the literature depending on etiological factors and healthcare accessibility. Our result was significantly lower than those reported in Algeria (36%) and Mali (70%), but higher than those reported in Ivory Coast (11.38%), Kenya (7.7%), Belgium (14%), Yemen (14.6%), France (12.8%), and Nigeria (24%) [5][9][10][12].
The factors significantly associated with mortality among our patients were: congenital heart diseases specifically single ventricle and TGA (p=0.03 each), nosocomial infection (p=0.000), severe sepsis (p=0.000) and septic shock (p=0.0000). These findings reflect, on one hand, the reality of managing heart diseases leading to heart failure, highlighting the limited access to cardiac surgery in our country. On the other hand, they underscore the importance of early and effective infection management in children with heart diseases to reduce mortality in this vulnerable population.

Conclusion
Heart failure (HF) in children is a syndrome reflecting a clinical condition common to all decompensations of cardiac diseases, characterized by clinical polymorphism due to its complexity in terms of etiology related to the concerned age group, management and progression. Chest X-ray and echocardiography should be systematically performed in any case of dyspnea in children. Although underrecognized, it is severe and responsible for a high rate of morbidity and mortality, posing a significant public health challenge in developing countries, especially in Sub-Saharan Africa. An integrated, multidisciplinary, and individualized approach is crucial for optimal care, alongside sustained efforts to improve prevention, early diagnosis, and treatment strategies. Constant measures need to be taken and maintained in the fight against the lack of access to interventional catheterization and cardiac surgery.

Limits
Those inherent in a retrospective study include difficulties related to the availability of medical records and the incompleteness of some data, such as chest X-ray and ECG results.

Ethical Considerations 
Our study followed ethical guidelines, with hospital approval obtained prior to data collection. No subjective judgments that could compromise moral integrity were made. Medical records were reviewed confidentially on-site, and all data were anonymized.
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