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Abstract: According to United Nations International Children's Emergency Fund (UNICEF), in India, around 46 percent of all children below the age 
of three are too small, and 35.7% are underweight and come under MAM (Moderate Acute Malnutrition). Protein Energy Malnutrition (PEM) can be 
correlated with Karshya, Balashosha, Phakka, Parigarbhika, Sushka Revati, and Apatarpanjanya Vyadhi based on similar clinical features. Multiple evidence-
based clinical studies are conducted in this sector, but no comparative conclusion of results or systemic review is accomplished. The study aims to 
evaluate and compare Ayurveda interventions' efficacy in managing children's protein energy malnutrition and to assess the effect of Ayurveda 
Interventions on weight gain and serum protein values in children suffering from PEM. This systemic review was conducted according to the guidelines 
of the Cochrane Handbook of Systemic review of interventions and is reported following the Preferred Reporting Guideline for Systemic review and 
meta-analysis guidelines (PRISMA). All study groups showed significant p values within the group and insignificant p values in the fixed random effect 
model. Though the p-value is insignificant between the groups, one group among the four shows better results in the fixed effect model. In the primary 
outcome of weight, group 3, i.e., the category of drugs having Bruhana and Pachana combination, shows better results than other groups in the fixed 
effect model. In the outcome of serum protein values, BMI, and Head circumference, group 4, i.e., drugs with only Bruhana properties, show better 
results than other groups. Based on this review, few policies or treatment protocols can be hypothesized for managing PEM at the national level. The 
Ayurveda intervention combinations have worked better because they work on multiple aetiological factors and biological variations in PEM in Children. 
 
Keywords: Ayurveda, pediatrics, Kaumarbhritya, PEM, Children, Systematic review Meta-analysis. 
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1. INTRODUCTION 
 
According to World Health Organization, protein energy 
malnutrition (PEM) is "an imbalance between the supply of 
protein and energy and the body's demand for them to ensure 
optimal growth and function."1 It is a significant public health 
problem in India. It mainly affects preschool children (<6 years) 
with dire consequences ranging from physical to cognitive 
growth and susceptibility to infection. It involves the child at 
the most crucial period of development, which can lead to 
permanent impairment in later life.2 PEM in early childhood has 
serious long-term consequences because it impedes motor, 
sensory, cognitive, social, and emotional development 3-5. India 
contributes to 1/3 of severely wasted children under five in 
the world6. According to NFHS-4 (National Family Health 
Survey), 38.4% of children were stunted, 43% were 
underweight, and 21% were wasted in the less than five years’ 
age group, belonging to SAM (Severe Acute Malnutrition) 
variety.7 It also costs lives about 50 percent of all childhood 
deaths, including urban and rural or 30,000 deaths each day in 
children under five years. According to UNICEF, in India, 
around 46 percent of all children below the age of three are 
too small for their age, 35.7% are underweight and come 
under MAM (Moderate Acute Malnutrition).8 Food (Aahara) is 
one of the three sub-pillars of life as per Ayurvedic classics.  It 
is also regarded as the best Medicine, as per Acharya Kashyapa.9 
According to Ayurveda, Agnimandya is the main causative 
factor, and Vata dosha is the main Dosha involved in inducing 
malnutrition in children10. PEM can be correlated with Karshya, 
Balashosha, Phakka, Parigarbhika, Sushka Revati, and 
Apatarpanjanya Vyadhi based on similar clinical features. Lack of 
appetite creates an accumulation of undigested toxic elements 
and blockages in microchannels11. There are many causes like 
improper nutrition, unhygienic, recurrent health problems 
with no quality care, etc. The ideal treatment is stimulating 
appetite and increasing microcirculation to remove 
supplements of nutrition, anti-helminths, and immune 
modulators. 
 
1.1 Background 
 
1.1.1. Description of the Condition 
 
Malnutrition is a range of conditions occurring when one or 
more nutrient intake doesn't meet the requirements. PEM is 
an essential nutritional problem among preschool-age 
children. The leading cause of PEM is food inadequacy. PEM 
was earlier attributed to the 'protein gap' (deficiency of 
proteins in diet). The food gap is the chief cause of PEM. It is 
not only the deficiency of proteins but inappropriate food (low 
in energy density, protein, and micronutrients ‐ Vitamin A, 
Iron, Zinc) quantitatively and qualitatively. For all indicators of 
PEM, 80% of the children have been affected by life in Asia 
(mainly in southern Asia). 43% of children in developing 
countries are stunted. 50% of child deaths in developing 
countries are related to malnutrition. Factors associated with 
PEM are poor ante-natal and post-natal care, low birth spacing, 
improper feeding practices, unproportioned rural-urban 
distribution, infections & environment, literacy rate, and family 
socioeconomic status. WHO classification is based on Weight 
for height Z score.12 

 
1.1.2. Description of the Intervention 
 
Based on similar clinical features, PEM can correlate with 
Karshya (emaciation). In Karshya, Agnimandya, i.e. (lack of 

appetite) is present, which creates Ama (~undigested toxic 
element) and Srotorodha (blockage in microchannels).13 There 
are many causes of Karshya, like improper nutrition, un-
hygiene, recurrent health problems with no quality care, etc.14 
The ideal treatment is stimulating appetite and increasing 
microcirculation to remove Ama, the supplement of nutrition, 
anti-Helminthes, and immune-modulators. 15 Several 
Ayurvedic interventions can be effectively utilized for the 
management of PEM, which have high nutritional value, act as 
anti-oxidants, immunomodulators, and prop up gastro-
intestinal system.16 Basti (~medicated enema), Abhyanga 
(~oleation therapy) and Swedana (~Sudation therapy) are the 
best available Vatahara (opposing Vata properties) and Bruhana 
(anabolic) external procedure mentioned in Ayurveda.17 

 
1.1.3. How the Interventions might work 
  
The intervention for PEM might work due to Deepana- 
Pachana, and Agni Vardhak properties, by enhancing 
metabolism, Brimhana properties, by Snehana, and 
nourishment of the body, by improving the digestive fire and 
thus the absorption of the food intake by the individual. 
However, the studies included in this study involved single or 
multiple drugs having properties of Snighdha, Guru, Bruhana, 
Mansavardhana, etc. few studies included panchakarma 
therapies, and few included drugs enhancing the digestive 
power and thus improving nourishment. 
 
2. METHODS 
 
This systematic review was conducted according to the 
guidelines of the Cochrane Handbook of Systematic review of 
interventions and is reported following the Preferred 
Reporting Guideline for Systematic review and meta-analysis 
guidelines (PRISMA). The review protocol is published. The 
trial was registered in PROSPERO with ID-
CRD4202124800518.  
 
2.1. Eligibility criteria 
 
Studies fulfilling the criteria as per the inclusion criteria were 
eligible. The various areas sought for inclusion are 1. Study 
design: All comparative trials, including randomized clinical 
trials (RCTs), controlled clinical trials (CCTs), parallel-group 
trials, and multiple-arms clinical trials, case series, case reports. 
Postgraduate and Ph.D. dissertations and other unpublished 
clinical data if it contains sufficient data for critical evaluation. 
2. Population: Studies with participants of both sex between 6 
months to 6 years having classical signs and symptoms of 
Karshya, Balashosha, Phakka, Yakshma, Kuposhanajanya Vyadhi as 
explained in various classical texts of Ayurveda & Protein 
Energy Malnutrition will be included. Studies including Patients 
having PEM with Grade I and Grade II as per the WHO 
standards (MAM and Uncomplicated SAM)19 3. Intervention: 
Ayurveda treatment advised for Karshya, Balashosha, Phakka, 
Yakshma, Kuposhanajanyavyadhi as per the classical text of 
Ayurveda precisely in the form of Samshamana and Shodhana 
Karma line of treatment. In this study, Ayurveda treatment 
mainly comprises any internal or external application of herbal, 
mineral, polyherbal, or Herbo-mineral drug: single or 
compound, described in classical Ayurveda literature or a 
novel drug with ingredients described in Ayurveda texts. 4. 
Comparator: Ayurveda treatment with any form of drug, 
respective dosage form, dose, schedule, treatment other than 
Ayurvedic interventions, or combination of both, i.e., 
Ayurvedic and non-Ayurvedic interventions, conservative 
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treatment, placebo/ sham therapy, waitlist controls, no 
treatment. 
 
2.2. Outcomes of interest 
 
1. Primary outcomes: weight gain and Improvement in 
Laboratory parameters such as Serum protein values.2. 
Secondary outcome: Improvement in other anthropometric 
Parameters like BMI, HC, CC, and MAC. 
 
2.3. Information Sources 
 
Many different databases were searched, such as PubMed 
(Central), Cochrane central register of controlled trials 
(Central), AYUSH research portal (Govt. of India), DHARA 
portal, Google scholar, and online clinical trials registers 
(CTRI, clinicaltrials.gov) and WHO-ICTRP. There were no 
language restrictions for unpublished postgraduate (P.G.) and 
doctoral (Ph.D.) dissertation works, the Shodhaganga portal, 
the university/ institutional website, and other potential 
sources. More information was obtained from some studies' 
contact persons (authors) through e-mail or telephone.  
 
2.4. Search 
 

The key terms searched relating to or describing the 
intervention “Ayurved" and "Ayurveda" in combination with 
search terms describing the condition of the disease 
"Balashosha”, “Karshya”, “Kuposhanajanyavyadhi”, “Phakkaroga," 
"Shosha," "Yakshma” “PEM.” Specific filters were used to 
search terms in a database search by adaptation. The following 
search algorithm was adopted [“AYUSH” or “Ayurvedic 
medicine” or “Medicine, Ayurveda” or “Ayurved” or 
“Ayurveda” or “Ayurvedic” or “Ayurveda therapy” or 
“Ayurveda intervention” or “Ayurvedic drugs” or “Ayurveda 
Herbs” or “Ayurveda Plants” or “Ayurvedic Formulation” or 

“Ayurveda Panchakarma” or “ Basti” or “Santarpana” or “ 
Brimhana” or “Rasayana" or "CCRAS" or "Indian Traditional 
Medicine," or "Kaumarbhritya” or “Balaroga"] And ["PEM" or 
"pem" or "Protein Energy Malnutrition" or "Children" or 
"Clinical Trial" or "WHO" or "Immunomodulator" or "Indian 
Academy Of Pediatrics" or "Weight gain in Children" or " 
Anthropometry" or " Serum Protein," or "Z Score" or "SAM" 
or "MAM" or "ICDS" or "Supplementary Nutrition 
Programme"] as title/abstract/keyword. 
 
2.5. Study selection and data extraction 
 
Three review authors (SK, RR, BR) were earmarked to assess 
titles and abstracts of studies reanalyzed using the search 
strategy and those collected from other additional sources. 
After excluding duplicates from eligible articles, full-text 
articles were screened thoroughly to determine whether they 
fit the inclusion and exclusion criteria stated above. Any 
contradiction in deciding the eligibility of particular studies was 
resolved through discussion with the reviewer (HH). The 
selection process details for the study were shown in 
Preferred Reporting Items for Systematic Reviews and Meta-
analyses (PRISMA) flow diagram.  Three reviewers (SK, RR, 
BR) screened the eligibility of the searched studies individually 
based on inclusion and exclusion criteria. PICO format was 
followed to extract data from the included studies. The critical 
data points of included trails are shown in Table No.1. 
 
2.6. Fixed effect Model 
 
This study used a fixed-effect model to maintain the 
homogeneity of selected trials and avoid omitted variable bias. 
First, screened trials were divided into four subgroups 
depending upon their similarities of variables. After that, the 
data was subjected to statistical analysis, and the meta-analysis 
results were performed with the appropriate software.

 

Table 1: Key data points of included trials. 
Study Id/ Author Year Of 

Publication 
Sample 

Size 
Groups Group A Group B Group C Dosage Duration 

Amrut Patil 
Ramgaunda Et Al20 

2016 20 A & B Ashwagandhaghrita Balawadi 
Nutrition 

Programme, 

 Not specified 75 days 

Renu Rathi Et. Al21 2017 30 A & B Shramahara 
Dashemani Syrup 

(Sdk Syrup) 

Sdk Syrup + 
Sarvanga Snehan 
Sweden & Matra 

Basti by 
Dashmoola Taila 

For 7 
Days/Month 

 5ml-10ml 90 days 

Sheetal Et Al.22 2017 30 A & B Vidharikandadi churna Balawadi 
Nutrition 

Programme 

 Increasing dose 
of 1gm per 1 

year age of the 
child 

90 days 

Babar Et Al.23 2014 40 A & B Rajivamrit Yoga Placebo  1gm/kg/day in 2 
divided doses 

90 days 

Ravindra R. 
Dhanawade 

2019 60 A & B Shatavaryadi Churna Vidaryadi Churna  Not specified 60 days 

Jagruti S. Kharatmal 
Et.Al24 

2018 60 A & B Yashtyadyam Ghrita Goghrita  2-10 gms 60 days 

Renu Patel Et. Al 1993 60 A & B Liv 52 Placebo  1Tsp TDS 180 Days 
Rakesh Kumar et al. 2020 121 A & B & C Ashwagandha Ghrita Ashwagandha 

Granules 
Placebo 2.5-4 gm 60 days 

Dinesh 25Et Al. 2015 12 Na Madhvashva Yoga Na  1-2 gm BD with 
milk 

90 days 

Shiksha Kumari Et. 
Al.26 

2018 20 Na Matra Basti Of 
Ksheerabal Taila 

  30-60 ml 30 days 
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Geeta Et. Al.27 2009 37 A & B Vidarikandadi Vati Matra Basti Of 
Ksheerabal Taila 

 3.5-12.5 gm in 
divided doses 

30 days 

Astha Sharma Et.Al28 2017 30 A & B Santarpan Manth Placebo  200-400 mg per 
kg body weight 

90 days 

Yogesh And Jai29 2015 30 A & B Godanti Bhasma Balaposhaka 
Churna 

 4mg/kg body wt. 
BD 

120 days 

Deepthi Viswaroopan 
Et Al30 

2016 10 Na Ashwagandha Ghrita   Dose as per age 45 days 

Divya Et Al.31 2019 40 A & B Vidarikandadi Churna 
Granules 

Hyderabad Mix 
Granules 

 (1gm each 
a year and 

increased by 1 
gm every year up 

to 
1 gm year 

120 days 

Niraj Kumar Joshi Et 
Al32 

2018 60 A & B Shri Siddha Modak Placebo  500mg/kg/day in 
two divided 

doses 

90 days 

Rathore Lk et al. 33 2019 60 A & B Indukantam Ghritam Placebo  1ml/kg/day in 
two divided 

doses 

120 days 

Dr. Parwati Rawat 2020 30 A & B Standard Diet Ayurveda 
Nutritional 
Compound 

 1gm/kg/day in 2 
divided doses 

90 days 

Dr. Rajagopala S 2019 100 A & B Vidarikandadi 
Granules 

Hyderabad 
Nutrition 
Formula 

 14-25 gms/day 60 days 

Vijayalaxmi 
Mallannavar et al. 

2017 106 A & B Karshyahara Yoga ICDS Guidelines  18 gms/day 120 days 

Saranya Sivaraj Et Al 2019 27 A & B Amritapraasha Ghrita Standard Diet  6 ml twice daily 
with warm milk 

56 days 

Chavada Et Al. 2017 30 A & B Ashwagandha 
Granules 

Prinana Modaka  As per Clark‟s 
rule 

90 days 

Saranya Sivaraj Et Al. 2018 34 A & B Amritapraasha Ghrita Standard Diet  6ml twice daily 56 days 
Sumod Khedekar Et 

Al.34 
2021 60 K&C Krishnadi Granules ICDS Guidelines  2-3.5 gms in 

divided doses 
120 days 

Eishan Jain 2018 40 A & B Vidarikandadi Churna Placebo   60 days 
Kalpana Patni35 2017 40 A & B Ashwagandha 

Ksheerpaka 
Ashwagandha 
Ksheerpaka + 

Ksheerbala Taila 
Abhyanga 

 100mg /Kg/day 
for each serving 

90 days 

Rajkumar Harinkhede 
Et Al. 

2016 60 A & B Sinhyadi Ghrita Hyderabad 
Protein Energy 
Rich Mixture 

 4-12 ml/day in 2 
divided doses 

90 days 

Pradeep K. Et Al.36 2020 60 A & B Shiva Modaka Placebo  5 gm /day 90 days 

 
2.7. Risk of bias in individual studies 
 

The included randomized controlled trials (RCTs) study 
methodology was assessed using the revised tool available 
online (RoB 2) to evaluate the risk of bias in randomized 
trials37. A pre-defined algorithm was followed to set five 
domains of each study, i.e., randomization process, deviations 
from specified interventions, deleted outcome data, 
measurement of the primary and secondary outcome, and 
selection of the enlisted results. In case of any disagreement, 
it was resolved by discussion. 
 

2.8. Synthesis procedures and statistical analysis 
 

For dichotomous data, the risk ratio was used with a 95% 
confidence interval; the treatment effect was by calculating the 
mean difference for continuous outcomes measure. A  

 
fixed-effects model was used as the data showed insignificant 
statistical heterogeneity.  Meta-analysis was conducted using 
(RevMan) software tools to minimize the errors.  
 
3. RESULTS 
 
3.1. Study selection 
 
A total of 6455 studies were identified from various databases 
and other sources. After removing duplicate records, 6442 
were screened based on title and abstract, of which 6415 
records were excluded and 27 were retained. The full text of 
these 27 articles was assessed for eligibility. Thus 27 articles 
were included in the final review. The study selection is 
summarized in fig 1. 
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Fig 1: Criteria of selection of studies 
 
 

3.2. Study characteristics 
 
Among these 27 selected comparative clinical trials, all were RCTs. All were included in the quantitative analysis. One trial had 
three arms, and 26 had two components. All studies were conducted in the outpatient department (OPD) and inpatient 
department (IPD) of various Ayurveda college hospitals and research institutes in India. All the studies reported subjective 
outcomes in the form of BMI, weight gain, head circumference, Chest circumference, Mid arm Circumference, and Skin fold 
thickness. Among objective parameters, serum protein value was considered in all the studies. Among the trial of 3 arms, the third 
arm was placebo. All these trials reported either partial or complete relief of symptoms at specific time points. Almost all studies 
didn't have any reporting on adverse events. 
 
3.3. Interventions 
 
Among the included studies, 5 included ashwagandha as the chief component; seven used Sneha Kalpana, eight combined Bruhana 
drugs with Pachana drugs, and seven studies had the administration of only Bruhana drugs.  
 
3.4. Risk of Bias in included studies 
 
The summary of 'Risk of bias' Randomized trials is shown in figs 2 and 3.

 
  

Records identified through database searching 

 (n=6455) 

Records after removing duplicates  

(n=6442) 

Record screened 

(n=6442) 

Full text articles assessed for eligibility  

(n=27) 

Studies included in qualitative synthesis 

(n=27) 

Studies included in quantitative synthesis 

(meta-analysis) 

(n=27) 

Records excluded 

(n=6415) 
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Fig. 2. Risk of bias for randomized studies 
 

 
 

Fig. 3. Assessment of Risk of bias 
 
 



 

ijlpr 2023; doi 10.22376/ijlpr.2023.13.3.L123-L133                    Ayurveda-paediatrics 

 

 

L129 

 

3.5. Effects of intervention 
 
Primary outcomes: The data of the RCT is Homogeneous. So, 
it was considered appropriate to pool data according to the 
principles of interventions into 4 groups. Group 1- studies 
having Ashwagandha as the chief component; group 2- studies 
including Sneha Kalpana in its management; group 3- studies 
having a combination of Bruhana drug with Pachana drugs; 
group 4- studies involving administration of only Bruhana 

drugs. The primary outcome of the treatment was Serum 
Protein level, and weight gain, whereas secondary outcomes, 
were BMI, HC, CC, and MAC. p-value computed within the 
groups using Wilcoxon signed rank test, p-value calculated 
through fixed effects model with group 4 as the reference 
category where groups are set. The impact of the intervention 
on the primary outcome, like weight and serum protein values, 
is shown in table 2 and table 3. 

 

Table 2: Difference in groups on the outcome- weight 
Parameter N= available 

data points 
Mean_b Mean_a Sd_b SD_a P value 

within 
Groups 

P value 
between the 

Groups b 

Est Inference 

 
 

Weight 

5 16.30 18.16 4.18 5.11 0.043 0.95 -0.04 Group 3 is doing 
better but needs to 

be statistically 
significant. 

6 17.24 18.79 5.15 5.12 0.043 0.53 -0.39 

8 16.23 18.21 5.75 5.77 0.028 0.88 0.08 

7 19.05 21.06 10.77 11.45 0.028 -  

 
Table 2 reveals the difference between the four groups on the study's primary outcome, i.e., weight gain. The result shows that 
Group 3, i.e., studies combining Bruhana drug with Pachana drugs, is doing better than other groups but not statistically significant 
due to less sample size. 
 

 
 

Graph 1: Comparison between groups on the primary outcome- weight 
 
Graph 1 represents the comparative result between the groups on the primary outcome of weight gain. Though the results are 
not statistically significant, they show considerable differences within the groups.  
 

Table 3: Difference in groups on the outcome- serum protein value 
Parameter N= available 

data points 
Mean_b Mean_a SD_b SD_a P value 

within 
Group 

P value 
between the 

Groups b 

Est Inference 

 
Serum Protein 

Value 

5 4.09 4.79 0.27 0.88 0.043 0.71 -0.14 Group 3 is doing 
better but needs to 

be statistically 
significant. 

5 5.38 5.80 1.39 1.42 0.043 0.59 -0.18 

6 5.09 5.64 1.18 1.18 0.027 0.74 0.11 

6 5.58 6.15 1.41 0.87 0.075 -  

 
Table 3 reveals the difference between the four groups on the study's primary outcome, i.e., serum protein values. The result 
shows that Group 3, i.e., studies combining Bruhana drug with Pachana drugs, is doing better than other groups but not statistically 
significant due to less sample size. 
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Graph 2: Comparison between groups on the primary outcome- Serum Protein values 
 
Graph 2 represents the comparative result between the groups on the primary outcome, i.e., serum protein values. Though the 
results are not statistically significant, they differ considerably within the groups.  
 

Table No. 4: Difference in groups on the outcome- BMI 
Parameter N= available 

data points 
Mean_b Mean_a SD_b SD_a P value 

within 
Group 

P value 
between the 

Groups b 

Est Inference 

BMI 5 13.52 14.78 0.74 1.43 0.039 0.25 -0.45 Group 4 is doing 
better but needs to 

be statistically 
significant. 

 6 14.06 15.38 1.70 1.38 0.028 0.39 -0.6 

 3 14.98 15.84 0.67 0.60 0.109 0.15 -0.34 

 6 14.52 16.09 1.28 1.08 0.028 -  

 
Table 4 reveals the difference between the four groups on the study's secondary outcome, i.e., BMI. The result shows that Group 
4, i.e., studies involving the administration of only Bruhana drugs with a combination of Bruhana drugs with Pachana drugs, is doing 
better than other groups but not statistically significant due to less sample size. 
 

Table No. 5 Difference in groups on the outcome- HC 
Parameter N= available 

data points 
Mean_b Mean_a SD_b SD_a P value 

within 
Group 

P value 
between the 

Groups b 

Est Inference 

HC 5 101.76 102.86 30.03 30.60 0.068 0.15 -1 Group 4 is doing 
better but needs to 

be statistically 
significant. 

 5 102.21 103.81 31.58 32.40 0.043 0.45 -0.5 

 6 97.09 97.58 46.40 47.20 0.042 0.05 -1.5 

 5 74.86 76.59 37.09 37.25 0.043 -  

 
Table No. 5 reveals the difference in the four groups on the study's secondary outcome, i.e., HC. The result shows that Group 4, 
i.e., studies involving the administration of only Bruhana drugs with a combination of Bruhana drugs with Pachana drugs, is doing 
better than other groups but not statistically significant due to less sample size. 
 

Table No. 6: Difference in groups on the outcome- CC 
Parameter N= available 

data points 
Mean_b Mean_a SD_b SD_a P value 

within 
Group 

P value 
between the 

Groups b 

Est Inference 

CC 3 57.53 57.59 12.88 12.84 0.317 0.44 -0.45 Group 3 is doing 
better but needs to 

be statistically 
significant. 

 5 51.50 51.91 2.87 3.84 0.5 0.77 0.15 

 5 54.17 54.90 3.29 3.10 0.043 0.42 0.18 

 6 55.55 56.08 8.60 8.36 0.043 -  

 
Table No.6 reveals the difference in the four groups on the study's secondary outcome, i.e., CC. The result shows that Group 3, 
i.e., studies combining Bruhana drug with Pachana drugs, is doing better than other groups but not statistically significant due to 
less sample size. 
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Table No. 7: Difference in groups on the outcome- MAC 
Parameter N= available 

data points 
Mean_b Mean_a SD_b SD_a P value 

within 
Group 

P value 
between the 

Groups b 

Est Inference 

MAC 5 14.53 12.31 1.50 6.42 0.5 0.12 -2.7 Group 2 is doing 
better but needs to 

be statistically 
significant. 

 7 13.58 14.44 0.99 0.81 0.018 0.76 0.48 

 6 14.56 15.13 1.35 0.98 0.027 0.96 0.08 

 7 12.46 15.16 7.00 3.89 0.028 -  

 
Table No.7 reveals the difference in four groups on the study's secondary outcome, i.e., MAC. The result shows that Group 2, 
i.e., studies including Sneha Kalpana in its management, is doing better than other groups but not statistically significant due to less 
sample size. 
 

Table No.8: Difference in groups on the outcome- Skin Fold Thickness 
Parameter N= available 

data points 
Mean_b Mean_a SD_b SD_a P value 

within 
Group 

P value 
between the 

Groups b 

Est Inference 

Skin Fold 
thickness 

5 8.18 8.96 0.40 0.43 0.042 0.68 0.07 Group 2 is doing 
better but needs to 

be statistically 
significant. 

 7 8.39 9.20 0.26 0.13 0.017 0.19 0.21 

 8 8.33 8.98 0.17 0.24 0.011 0.92 0.01 

 6 8.34 8.97 0.31 0.40 0.028 -  

 
Table No.8 reveals the difference between the four groups on 
the study's secondary outcome, i.e., Skin fold thickness. The 
result shows that Group 2, i.e., studies including Sneha Kalpana 
in its management, is doing better than other groups but not 
statistically significant due to less sample size. 
 
4. DISCUSSION 
 
4.1. Summary of main results 
 
This review summarises findings from 27 studies and includes 
6,442 participants. All the studies included in this review were 
RCTs and assessed the impact of various interventions for the 
management of PEM on objective and subjective parameters. 
Studies including patients having PEM with grade I and grade II 
as per the WHO standards (MAM and Uncomplicated SAM) 
were included in this study. Primary outcomes were assessed 
on weight gain and improvement in laboratory parameters 
such as serum protein values.38-39 As these were primarily 
present in all study articles, this two help determine PEM's 
prognosis. The study's secondary outcome included 
improvement in other anthropometric Parameters like BMI, 
HC, CC, MAC, and SFT. These anthropometric parameters 
were mentioned in most of the selected studies. Also, 
assessing the patients with these parameters in every follow-
up is easy.40 It was found that all the study groups showed 
significant p-value within the group and insignificant p-value in 
the fixed random effect model. Though the p-value is not 
significant between the groups, one group among the four 
shows better results in the fixed effect model. In the primary 
outcome of weight and serum protein values, group 3, i.e., the 
category of drugs having Bruhana and Pachana combination, 
shows better results than other groups in the fixed effect 
model. In the outcome of BMI and Head circumference, group 
4, i.e., drugs having only Bruhana properties, are showing 
better results than other groups. In the outcome of Chest 
Circumference, group 3, i.e., the category of narcotics having 
Bruhana and Pachana combination, shows better results than 
other groups in the fixed effect model. In the outcome of mid-
arm circumference and skin fold thickness, group 2, i.e., the 

category of drugs having Snehana Kalpana, shows better results 
than other groups in the fixed effect model.  Recent studies 
reveal that protein is an essential nutrient typically assimilated 
efficiently following the action of gastric, pancreatic, and small 
intestinal enzymes. After hydrolysis, protein digestion 
products in amino acids and small peptides undergo mucosal 
uptake by distinct transport mechanisms. Although gastric and 
pancreatic enzymes are necessary; the small intestine is the 
critical rate-limiting tissue in this process. Impaired intake, 
assimilation, or excessive enteric protein loss may occur with 
several diseases leading to protein-energy malnutrition.41 This 
supports our study results that intervention involving Brihmana 
and digestion correction has a better result than other 
treatment protocols. Observing different treatment protocols 
for these conditions mainly focused on three areas, i.e., Diet, 
Digestion, and Measures to prevent/treat the infection. Thus 
PEM is one of the diseases interrelated to Annavaha Srotas. 
While describing the importance of Agni, Acharya Charaka 
affirms that Bala (Strength/Immunity), Aarogya (Health), Aayu 
(life expectancy), and Prana (liveliness/vitality) are depended 
on one factor Agni (Digestion). In addition, it is mentioned that 
with the fuel of food, Agni is stimulated, and its absence leads 
to an abate state of Agni, leading to diseases or death.42 

 

4.2. Quality of the evidence 
 
The quality of evidence was intense as all the 27 trials selected 
were RCTs with high homogeneity in the data. There are four 
grades of assessment of PEM. All the trials included in the study 
had grade 1 and 2 categories of patients. i.e., the mild and 
moderate categories of malnutrition.  
 
4.3. Limitations of this review 
 
There are different causative factors of PEM, according to 
Ayurveda.  Based on etiology in conservative medicine, the 
appropriate group intervention can give good results. Also, the 
number of subjects included in each trial was less and unequal, 
which may be the reason for the statistically insignificant result 
in the fixed effect model. 
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5. CONCLUSION 
 
This systematic review and Meta-Analysis help us to conclude 
that the Efficacy of Ayurveda Interventions, specifically on 
Weight Gain in the Management of Protein Energy 
Malnutrition in Children, group 3, i.e., the category of drugs 
having Bruhana and Deepana, Pachana combination is showing 
better results than other groups in fixed effect model. These 
Ayurveda intervention combinations are better because they 
work on multiple aetiological factors and biological variations 
in the case of PEM in Children. Although different trials are 
being carried out for the management of PEM through 
Ayurveda interventions, there is a need for high-quality studies 
in Ayurveda to confirm the potential beneficial effect of 
Brumhana and Deepan, Pachan Medicines to combat Protein-
energy Malnutrition in Children through Ayurveda. 
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