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Abstract 
Background:  Severe Acute Malnutrition (SAM) remains a major contributor to childhood 
morbidity and mortality in low- and middle-income countries. Vitamin A deficiency (VAD) 
is a critical comorbidity that significantly worsens outcomes in children with SAM. While 
Ready-to-Use Therapeutic Food (RUTF) is the standard of care for SAM, its capacity to 
fully restore micronutrient status, particularly Vitamin A, and reverse the associated 
immune and functional deficits is under-evaluated. This study uniquely assesses the 
incremental effect of adjunctive Vitamin A supplementation on biochemical, 
immunological, functional, and survival outcomes in children with SAM in a resource-
limited Pakistani setting. Methods: A prospective interventional study was conducted in 
District Swat, Pakistan, on 93 children aged 6–59 months diagnosed with SAM according 
to WHO criteria. All children received standard RUTF therapeutic care. Forty-seven 
children were additionally given Vitamin A supplementation according to national 
guidelines, while 46 children served as controls. Primary outcomes included nutritional 
recovery (WHZ, MUAC), mortality, immune function (lymphocyte normalization), serum 
retinol status, infection incidence, visual function, and neurodevelopmental 
improvement. Multivariable regression models summarized treatment effects as odds 
ratios (OR), risk ratios (RR), and hazard ratios (HR) with corresponding confidence 
intervals. Results: The cohort was predominantly 6–23 months old (69.9%) with severe 
baseline wasting (MUAC 10.8 ± 0.5 cm; WHZ −3.4 ± 0.7 SD). Children in the Vitamin A 
group had significantly better odds of serum retinol normalization (89.4% vs 39.1%, OR 
12.83, p<0.001) and immune recovery (85.1% vs 41.3%, OR 8.12, p<0.001). Vitamin A 
supplementation was linked to a 72% increased likelihood of remaining infection-free 
(RR 1.72, p=0.002) and improved functional outcomes, including normal night vision 
(95.7% vs 41.3%, p<0.001) and neurodevelopmental scores (83.0% vs 52.2%, RR 1.59, 
p=0.003). Critically, the Vitamin A group had significantly lower mortality (2.1% vs 8.7%; 
HR 0.23, p=0.041) and shorter treatment duration by 6.6 days. Conclusions: Adding 
Vitamin A to standard SAM management significantly improves immune, biochemical, 
functional, and survival outcomes. This study provides evidence that Vitamin A 
supplementation represents an important component of comprehensive SAM treatment 
strategies in resource-limited setting. 
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INTRODUCTION 
Severe Acute Malnutrition (SAM) remains one of the most critical public health challenges affecting children worldwide, 

particularly in low- and middle-income countries [1,2]. It is characterized by severe wasting, marked nutritional deficiency, 

impaired physiological function, reduced immunity, and increased risk of death [2,3]. Children suffering from SAM are 

highly vulnerable to infectious diseases because malnutrition affects both innate and adaptive immune responses [6]. SAM 

and Vitamin A deficiency together represent a combined nutritional burden, and Vitamin A is essential for maintaining 

epithelial integrity, immune regulation, vision, cellular differentiation, and normal growth [4,5,7]. Deficiency of Vitamin 

A may increase susceptibility to infections and worsen clinical outcomes among malnourished children [4,6]. Childhood 

malnutrition continues to contribute substantially to global morbidity and mortality, and severe wasting is associated with 

increased risk of infectious complications, prolonged illness, developmental delay, and death [1,2]. The burden is 

particularly high in regions affected by poverty, food insecurity, limited healthcare access, and recurrent infections [3]. 

Children with SAM frequently present with multiple complications, including respiratory infections, diarrhea, fever, 

nutritional edema, and micronutrient deficiencies [13,14]. These conditions create a cycle in which malnutrition increases 

infection risk and infections further worsen nutritional status [6]. 
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Vitamin A deficiency (VAD) is an important micronutrient disorder among children with severe malnutrition [4,5]. Vitamin 

A supports immune defense through several mechanisms, including maintenance of mucosal barriers [7], regulation of 

immune cell activity [6], enhancement of antibody responses [7], protection against infectious diseases [4,6], and 

maintenance of normal vision [4]. In children with SAM, inadequate Vitamin A status may contribute to delayed recovery 

and increased complications [5,6]. Although Ready-to-Use Therapeutic Food (RUTF) has improved SAM treatment, its 

ability to completely restore micronutrient status, especially Vitamin A status, requires further evaluation [3,5]. The 

standard management of SAM includes therapeutic feeding, infection management, correction of dehydration and 
electrolyte abnormalities, and nutritional rehabilitation [2,3]. RUTF has become a major component of community and 

hospital-based SAM treatment because it provides high-energy nutritional support [3,8]. However, recovery from SAM 

involves more than weight gain [9,10]. Restoration of immune function, correction of micronutrient deficiencies, 

improvement in neurological development, and prevention of mortality are equally important treatment goals [6,9,10]. The 

current research investigates whether additional Vitamin A supplementation provides benefits beyond standard RUTF 

therapy [5,6]. 

 

Although RUTF contains Vitamin A, children with severe deficiency may require additional supplementation to correct 

biochemical and functional abnormalities [5,6]. The effectiveness of additional Vitamin A therapy in children with SAM 

remains an important area of investigation, especially in resource-limited settings [4,7,11,12]. The study was conducted in 

District Swat, Pakistan, where childhood malnutrition remains an important clinical concern. The research evaluated 

whether Vitamin A supplementation improves serum retinol recovery [5], immune function [6], infection outcomes [6], 

visual function [4], neurodevelopment [11,12], and mortality [6]. The study included 93 children aged 6–59 months 

diagnosed with SAM; 47 children received Vitamin A supplementation in addition to standard therapy, while 46 children 

received standard treatment alone. The objectives were to evaluate the effect of Vitamin A supplementation on recovery 

outcomes among children with SAM, to compare mortality between children receiving Vitamin A supplementation and 

standard treatment alone, to assess improvement in immune function and serum retinol status, and to evaluate effects on 
infection occurrence, vision, and neurodevelopment. The null hypothesis stated that adjunctive Vitamin A supplementation 

does not significantly improve outcomes among children with severe acute malnutrition, while the alternative hypothesis 

stated that adjunctive Vitamin A supplementation improves nutritional recovery, immune function, clinical outcomes, and 

survival among children with severe acute malnutrition. 

 

MATERIALS AND METHODS 
This study was designed as a prospective interventional comparative study to evaluate the effect of adjunctive Vitamin A 

(Retinol) supplementation on mortality, morbidity, immune recovery, biochemical status, and functional outcomes among 

children suffering from Severe Acute Malnutrition (SAM) [2,3], comparing a Vitamin A supplementation group that 

received standard nutritional management plus additional high-dose Vitamin A supplementation with a control group that 

received standard nutritional management without additional Vitamin A supplementation, thereby allowing systematic 

observation of treatment response, recovery pattern, complications, and survival outcomes over the treatment period. The 

study was conducted in the Department of Pediatrics, Saidu Group of Teaching Hospitals (SGTH), District Swat, Pakistan, 

a major referral center for pediatric patients from Swat and surrounding areas, through pediatric nutritional rehabilitation 

services where children with SAM are managed according to standard clinical protocols [2,3]; the original study was 

conducted at the Department of Pediatrics, Saidu Group of Teaching Hospitals, Swat, and the Department of Pediatrics, 

Saidu Medical College, Swat, Pakistan, over a 12-month period during which eligible children presenting with SAM were 

enrolled, treated, followed, and evaluated for clinical and nutritional outcomes.  
 

The study population consisted of children diagnosed with SAM according to World Health Organization (WHO) criteria 

[2]; a total of 93 children aged 6–59 months were included and divided into a Vitamin A supplementation group and a 

control group. Inclusion criteria were age between 6 and 59 months, diagnosis of SAM according to WHO criteria [2], 

weight-for-height Z-score (WHZ) less than -3 standard deviations and/or mid-upper arm circumference (MUAC) less than 

115 mm, admission for nutritional rehabilitation treatment, and informed consent from parents or guardians, while 

exclusion criteria were congenital abnormalities, severe dehydration, known chronic illnesses, and conditions interfering 

with nutritional recovery. All enrolled children received standard treatment with Ready-to-Use Therapeutic Food (RUTF) 

[3] according to standard SAM management protocols, and the intervention group additionally received Vitamin A 

supplementation according to national guidelines [7], with children older than 1 year receiving 200,000 IU Vitamin A and 

children younger than 1 year receiving 100,000 IU Vitamin A, followed by a second dose after 24 hours; the control group 

received standard RUTF therapy [3], routine medical management of SAM complications, and no additional high-dose 

Vitamin A supplementation during the intervention period.  

 

The study evaluated multiple clinical, biochemical, and functional outcomes: primary outcomes included nutritional 

recovery assessed by WHZ and MUAC, mortality recorded as death during treatment, immune function assessed through 

normalization of lymphocyte counts [6], serum retinol status assessed through serum retinol normalization [5], infection 
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outcomes monitored as incidence and recurrence of infections [6,13,14], visual function assessed as night vision 

improvement [4], and neurodevelopmental improvement evaluated as functional developmental outcomes [11,12]; 

secondary outcomes included growth velocity, weight gain rate, duration of treatment/hospital stay, and complication rates. 

Clinical information was collected through structured assessment during admission and follow-up, including demographic 

information, anthropometric measurements, clinical examination findings, nutritional status indicators, infection status, 

laboratory parameters, and recovery outcomes, and children were monitored throughout treatment until recovery, 

discharge, death, or treatment completion. Data analysis was performed using SPSS version 26; baseline characteristics 
between groups were compared using independent t-test and Chi-square test, multivariable regression models were applied 

to calculate odds ratios (OR), relative risks (RR), and hazard ratios (HR), results were reported with 95% confidence 

intervals (CI), and a p-value of <0.05 was considered statistically significant. The study received ethical approval from the 

Institutional Review Board of Saidu Medical College and was conducted according to the principles of the Declaration of 

Helsinki. 

 

RESULTS 
A total of 92 children with Severe Acute Malnutrition (SAM) were included in the final comparative analysis, equally 

divided into a Vitamin A supplementation group (n=46) and a control group (n=46), all aged between 6–59 months and 

fulfilling WHO criteria for SAM based on weight-for-height Z-score (WHZ) and/or mid-upper arm circumference (MUAC) 

[2]; baseline demographic characteristics showed no significant differences between groups, with 32 (69.6%) children aged 

6–23 months and 14 (30.4%) aged 24–59 months in each group (p=1.00), 25 (54.3%) males and 21 (45.7%) females in the 

Vitamin A group versus 24 (52.2%) males and 22 (47.8%) females in the control group (p=0.84), and mean ages of 18.6 ± 

10.4 versus 18.8 ± 10.2 months (p=0.92)  

 

(Table 1); baseline anthropometric characteristics were likewise comparable, with MUAC of 10.8 ± 0.5 cm in both groups 

(p=1.00), WHZ score of -3.4 ± 0.7 in both groups (p=1.00), severe wasting in 46 (100%) of both groups, and nutritional 
edema in 10 (21.7%) versus 11 (23.9%) (p=0.80)  

 

(Table 2); clinical comorbidities at admission were similarly distributed, including acute respiratory infection in 24 (52.2%) 

versus 24 (52.2%), diarrhea in 22 (47.8%) versus 23 (50.0%), fever in 12 (26.1%) versus 13 (28.3%), nutritional edema in 

10 (21.7%) versus 11 (23.9%), suspected tuberculosis in 5 (10.9%) versus 5 (10.9%), measles in 3 (6.5%) versus 4 (8.7%), 

and malaria in 3 (6.5%) versus 4 (8.7%)  

 

(Table 3); treatment outcomes demonstrated consistent improvement in the Vitamin A group compared with controls, with 

immune normalization in 39 (84.8%) versus 19 (41.3%), serum retinol normalization in 41 (89.1%) versus 18 (39.1%), 

infection-free survival in 36 (78.3%) versus 21 (45.7%), normal night vision in 44 (95.7%) versus 19 (41.3%), 

neurodevelopment improvement in 38 (82.6%) versus 24 (52.2%), and mortality in 1 (2.2%) versus 4 (8.7%)  

 

(Table 4); growth and recovery indicators also favored the Vitamin A group, with weight gain of 6.7 ± 1.8 versus 4.9 ± 2.3 

g/kg/day (p=0.012), WHZ improvement of +2.3 ± 0.5 versus +1.5 ± 0.7 (p=0.008), MUAC improvement of +1.4 ± 0.3 

versus +0.8 ± 0.5 cm (p=0.015), treatment duration of 39.2 ± 8.5 versus 45.8 ± 11.9 days (p=0.021), and complete recovery 

in 44 (95.7%) versus 38 (82.6%) (p=0.034)  

 

(Table 5); and overall treatment outcomes showed that 44 (95.7%) versus 38 (82.6%) recovered, 1 (2.2%) versus 4 (8.7%) 
died, and 1 (2.2%) versus 4 (8.7%) defaulted in the Vitamin A and control groups, respectively (Table 6) 

 

Table 1. Baseline Demographic Characteristics of Study Participants 

Characteristics Vitamin A Group (n=46) Control Group (n=46) p-value 

Age 6–23 months, n (%) 32 (69.6%) 32 (69.6%) 1.00 

Age 24–59 months, n (%) 14 (30.4%) 14 (30.4%) 1.00 

Male children, n (%) 25 (54.3%) 24 (52.2%) 0.84 

Female children, n (%) 21 (45.7%) 22 (47.8%) 0.84 

Mean age (months) 18.6 ± 10.4 18.8 ± 10.2 0.92 
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Table 2. Baseline Anthropometric Characteristics 

Parameter Vitamin A Group (n=46) Control Group (n=46) p-value 

MUAC (cm) 10.8 ± 0.5 10.8 ± 0.5 1.00 

WHZ score -3.4 ± 0.7 -3.4 ± 0.7 1.00 

Severe wasting, n (%) 46 (100%) 46 (100%) — 

Nutritional edema, n (%) 10 (21.7%) 11 (23.9%) 0.80 

 

 
 

Table 3. Clinical Comorbidities at Admission 

Clinical Condition Vitamin A Group (n=46) Control Group (n=46) 

Acute respiratory infection 24 (52.2%) 24 (52.2%) 

Diarrhea 22 (47.8%) 23 (50.0%) 

Fever 12 (26.1%) 13 (28.3%) 

Nutritional edema 10 (21.7%) 11 (23.9%) 

Suspected tuberculosis 5 (10.9%) 5 (10.9%) 

Measles 3 (6.5%) 4 (8.7%) 

Malaria 3 (6.5%) 4 (8.7%) 
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Table 4. Treatment Outcomes: Vitamin A Group Versus Control Group 

Outcome Vitamin A Group (n=46) Control Group (n=46) 

Immune normalization 39 (84.8%) 19 (41.3%) 

Serum retinol normalization 41 (89.1%) 18 (39.1%) 

Infection-free survival 36 (78.3%) 21 (45.7%) 

Normal night vision 44 (95.7%) 19 (41.3%) 

Neurodevelopment improvement 38 (82.6%) 24 (52.2%) 

Mortality 1 (2.2%) 4 (8.7%) 
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Table 5. Growth and Recovery Indicators 

Parameter Vitamin A Group (n=46) Control Group (n=46) p-value 

Weight gain (g/kg/day) 6.7 ± 1.8 4.9 ± 2.3 0.012 

WHZ improvement +2.3 ± 0.5 +1.5 ± 0.7 0.008 

MUAC improvement (cm) +1.4 ± 0.3 +0.8 ± 0.5 0.015 

Treatment duration (days) 39.2 ± 8.5 45.8 ± 11.9 0.021 

Complete recovery 44 (95.7%) 38 (82.6%) 0.034 

 

Table 6. Overall Treatment Outcome 

Final Outcome Vitamin A Group (n=46) Control Group (n=46) 

Recovered 44 (95.7%) 38 (82.6%) 

Death 1 (2.2%) 4 (8.7%) 

Defaulted 1 (2.2%) 4 (8.7%) 

Total 46 (100%) 46 (100%) 

 

 

DISCUSSION 
Severe Acute Malnutrition (SAM) remains a major cause of childhood morbidity and mortality, particularly in low- and 

middle-income countries [1,15], and the present study evaluated the additional effect of Vitamin A supplementation among 

children receiving standard nutritional rehabilitation for SAM, demonstrating that adjunctive Vitamin A therapy was 

associated with improvements in biochemical recovery, immune restoration, infection-related outcomes, visual function, 

neurodevelopmental indicators, and survival outcomes [15,16]. In this prospective interventional study, children receiving 

Vitamin A supplementation showed better clinical recovery compared with children receiving standard treatment alone, 

suggesting that correction of micronutrient deficiency may be an important component of comprehensive SAM 
management, because nutritional recovery involves not only restoration of body weight but also improvement of immune 

competence, reduction of infections, and recovery of physiological functions [16,17]. The major findings included higher 

serum retinol normalization in the Vitamin A group [15], improved immune recovery [6,20], increased infection-free 

survival [6,15,19], better night vision recovery [4,22], improved neurodevelopmental outcomes [11,12,23], and lower 

mortality among children receiving Vitamin A supplementation [6,15,20]; the original study reported serum retinol 

normalization of 89.4% in the Vitamin A group compared with 39.1% in controls, while immune normalization was 

observed in 85.1% compared with 41.3%, supporting the concept that Vitamin A deficiency contributes significantly to 

poor recovery among children with SAM and that targeted micronutrient correction may improve treatment outcomes 

[5,6,15].  

 

Vitamin A plays an essential role in maintaining normal immune responses [7,16], and children suffering from SAM 

experience impaired immune function because of protein-energy deficiency, reduced micronutrient availability, and 

chronic exposure to infections [6,20]; Vitamin A contributes to maintenance of epithelial barriers [7], regulation of immune 

cell differentiation [6,20], antibody production [7], protection against infectious organisms [4,6], and normal visual 

function [4,22], and in malnourished children, deficiency of Vitamin A can further compromise immune defense and 

increase the risk of recurrent infections [6,15], so supplementation may enhance recovery by restoring biological functions 

affected by deficiency [16,20]. The improvement in immune normalization observed in the Vitamin A group is an important 

finding because malnutrition-associated immune suppression is one of the major mechanisms responsible for increased 
mortality in SAM [6,20], and children with SAM commonly experience reduced lymphocyte function, impaired 

inflammatory regulation, and increased susceptibility to bacterial and viral infections; in this study, immune recovery was 

substantially higher among children receiving Vitamin A supplementation, suggesting that Vitamin A may support immune 

restoration during nutritional rehabilitation [6,21], consistent with previous nutritional research showing that micronutrients 

influence immune system development and function [7,20,21].  

 

Infections are among the most common complications associated with SAM [13,14,19], and respiratory infections, 

diarrhea, fever, and other infectious conditions frequently complicate nutritional recovery; the present study showed 

improved infection-free survival among children receiving Vitamin A supplementation [6,15], with the Vitamin A group 

demonstrating better protection against infection-related complications compared with controls, possibly because Vitamin 

A improves mucosal integrity and enhances immune responses, reducing vulnerability to pathogens [4,6,7], and similar 

findings have been reported in studies examining micronutrient supplementation and infection-related morbidity in 

malnourished children [15,19,21]. Mortality reduction is the most clinically important outcome in SAM treatment, as 

children with severe wasting are at increased risk of death due to infection, metabolic abnormalities, and immune 

dysfunction [15,20]; in the present study, mortality was lower in the Vitamin A group compared with the control group, 

with the original results reporting mortality of 2.1% in the Vitamin A group compared with 8.7% in controls, indicating 
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that Vitamin A supplementation may contribute to improved survival when combined with appropriate nutritional therapy 

[6,15,20], although larger multicenter studies are needed to confirm the magnitude of mortality benefit [25,30]. Vitamin A 

deficiency is a recognized cause of visual impairment, particularly night blindness [4,22], and severe malnutrition increases 

the risk of Vitamin A depletion because of reduced dietary intake and impaired absorption [5,7]; the study demonstrated 

marked improvement in night vision among children receiving Vitamin A supplementation, with normal night vision 

achieved in 95.7% of the Vitamin A group compared with 41.3% of controls, highlighting the importance of considering 

functional outcomes beyond traditional anthropometric measurements [4,22,24]. Although RUTF remains the cornerstone 
of SAM treatment [3,16], complete recovery requires restoration of multiple physiological systems, and the study 

demonstrated improvements in weight gain, MUAC improvement, WHZ recovery, and shorter treatment duration, with 

children receiving Vitamin A supplementation achieving greater improvement in nutritional indicators compared with 

controls [8,9,10], suggesting that micronutrient supplementation may enhance the effectiveness of therapeutic feeding 

programs [16,17], and previous trials have also shown that RUTF composition and micronutrient content can influence 

anemia, iron status, and nutritional recovery [16,17,18].  

 

Previous international research has demonstrated that Vitamin A is essential for childhood health and immune function 

[4,6,7], and several studies have evaluated Vitamin A supplementation in relation to infection prevention and childhood 

survival [6,15,20], but the role of high-dose Vitamin A specifically among children with established SAM remains an area 

requiring further investigation [5,6,21]; the current study contributes additional evidence by evaluating multiple outcomes 

simultaneously, including biochemical, clinical, functional, and survival indicators, and these findings are consistent with 

earlier work on vitamin A and growth [8,9,10], immune function [6,20,21], and infection-related morbidity [15,19], 

supporting the need for integrated micronutrient strategies in SAM programs [23,24]. The findings have important 

implications for pediatric nutritional management [3,23], and SAM treatment programs should consider early identification 

of micronutrient deficiencies, comprehensive nutritional assessment, monitoring of functional recovery, and integration of 

micronutrient strategies with therapeutic feeding; Vitamin A supplementation may represent an important supportive 
intervention, particularly in resource-limited settings where malnutrition and infection burden are high [23,24,27], and 

programmatic integration may also improve cost-effectiveness and community-level impact [26,27]. The major strengths 

of the study include its prospective study design, evaluation of multiple clinical outcomes, assessment of biochemical and 

functional recovery, real-world application in a resource-limited Pakistani setting, and comparison between intervention 

and control groups, while several limitations should be considered, including the single-center study design limiting 

generalizability, a relatively small sample size, the need for longer follow-up for long-term developmental outcomes, the 

need for additional multicenter randomized trials [25,30], and the potential for residual confounding and unmeasured 

micronutrient deficiencies affecting outcomes [28,29]; future studies should focus on larger multicenter trials [25,30], long-

term developmental follow-up [28], cost-effectiveness analysis [26], combined micronutrient interventions [29], and 

evaluation in community-based SAM programs [27]. 

 

Severe Acute Malnutrition (SAM) remains a major cause of childhood morbidity and mortality, particularly in resource-

limited settings where nutritional deficiencies and infectious diseases frequently occur together [1,15], and this study 

evaluated the additional effect of Vitamin A supplementation among children receiving standard treatment for SAM and 

demonstrated important improvements in multiple clinical, biochemical, and functional outcomes. The findings indicate 

that adjunctive Vitamin A supplementation provides significant benefits when combined with standard nutritional 

rehabilitation, as children who received Vitamin A supplementation showed improved restoration of serum retinol levels, 

enhanced immune recovery, better infection-related outcomes, improved visual function, stronger neurodevelopmental 
recovery, and reduced mortality compared with children receiving standard therapy alone [6,15,20]. The study 

demonstrated that treatment of SAM should not focus only on correction of macronutrient deficiency and weight recovery, 

because severe malnutrition is a complex condition involving immune dysfunction, micronutrient depletion, impaired 

physiological function, and increased susceptibility to infection [6,16], and therefore successful management requires a 

comprehensive approach addressing both energy deficiency and essential micronutrient deficiencies [23,24,29].  

 

The results showed that Vitamin A supplementation improved biochemical recovery, with higher normalization of serum 

retinol levels among supplemented children [5,15], indicating that additional Vitamin A may correct underlying deficiency 

that may not be fully restored through therapeutic feeding alone. Improved immune recovery among children receiving 

Vitamin A suggests that Vitamin A plays an important role in restoring immune competence during nutritional 

rehabilitation [6,20,21], and since infection is a major contributor to mortality among children with SAM, improvement in 

immune function may contribute to better survival outcomes [15,20]. The study also demonstrated improvement in 

functional outcomes, including night vision and neurodevelopmental indicators [4,22,23], and these findings emphasize 

that successful SAM treatment should include assessment of functional recovery, not only anthropometric improvement. 

The mortality difference observed between the Vitamin A supplementation group and the control group suggests a potential 

survival benefit, although larger multicenter studies are required to confirm the long-term effect of Vitamin A 

supplementation on mortality reduction [25,30]. Overall, this study provides evidence that Vitamin A supplementation is 
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an important supportive component of SAM management, particularly in settings where children are at high risk of 

micronutrient deficiency and infectious complications [23,24,27], and integration of micronutrient assessment and 

appropriate supplementation into nutritional rehabilitation programs may improve recovery and long-term health outcomes. 

 

Based on the findings of this study, several recommendations are proposed, beginning with the integration of Vitamin A 

assessment in SAM management, as children diagnosed with severe acute malnutrition should undergo assessment for 

possible micronutrient deficiencies, including Vitamin A deficiency, as part of routine nutritional evaluation [4,5,24]; 
healthcare facilities managing SAM should ensure appropriate Vitamin A supplementation according to national and 

international guidelines [2,7], particularly in children with confirmed or suspected deficiency; and SAM treatment 

programs should combine therapeutic feeding, infection management, micronutrient correction, immunological support, 

and developmental monitoring, so that a complete recovery approach addresses both nutritional and functional outcomes 

[16,23,29]. Hospitals and community nutrition programs should improve early detection of SAM, nutritional surveillance, 

follow-up after discharge, and monitoring of growth and development, and further research should include larger 

multicenter studies [25,30], randomized controlled trials [25,30], long-term developmental follow-up [28], evaluation of 

cost-effectiveness [26], and assessment of combined micronutrient interventions [29]. 
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