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Abstract

Background: Severe acute malnutrition (SAM) significantly increases the risk of infections and
mortality in children, with sepsis being a major contributor. Early identification of bacteremia
and understanding the microbial profile are essential for appropriate management.

Objectives: To study the age and sex distribution, prevalence of bacteremia, and the spectrum of
organisms isolated from blood cultures in severely malnourished children with suspected sepsis.

Methods: This hospital-based observational study included 72 children aged 6 months to 5 years
diagnosed with SAM and admitted with clinical suspicion of sepsis. Blood cultures were
obtained under aseptic precautions and processed using standard microbiological techniques.
Data regarding demographic profile and culture results were analyzed.

Results: Children below 2 years constituted 93% of cases, with 50% aged <1 year and 43.1%
between 1-2 years. Females accounted for 56.9% and males 43.1%. Blood culture positivity was
observed in 41.7% of cases, while 58.3% were sterile. Gram-negative organisms predominated
(73.34%), with Escherichia coli (33.34%) being the most common isolate, followed by
Staphylococcus aureus (20%), Salmonella spp. (13.24%), and Klebsiella spp. (10%). Other
isolates included Proteus, Pseudomonas aeruginosa, Streptococcus pneumoniae, and
Haemophilus influenzae.

Conclusion: SAM children, particularly those under two years of age, are highly susceptible to
bacteremia, predominantly caused by Gram-negative organisms. Early diagnosis, routine blood
culture, and prompt empirical antibiotic therapy are crucial to improving outcomes in this high-
risk group.
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Introduction:

Severe Acute Malnutrition (SAM), defined by a weight-for-height measurement 62
below —3 Z-scores of the median according to the World Health Organization growth standards,
remains a critical global public health concern, particularly in low- and middle-income countries.
It represents the most severe form of undernutrition and is associated with a significantly
increased risk of morbidity and mortality among children under five years of age (1,2). Despite
advances in healthcare delivery and nutritional interventions, SAM continues to contribute
substantially to childhood deaths, accounting for a large proportion of preventable mortality
worldwide (3).

Children affected by SAM are highly vulnerable to a spectrum of life-threatening complications.
These include metabolic disturbances such as hypoglycemia and hypothermia, as well as severe
electrolyte imbalances involving sodium and potassium (4,5). Additionally, these children
frequently present with severe systemic infections, including pneumonia, septicemia, urinary
tract infections, and gastrointestinal infections, which further complicate their clinical course and
worsen outcomes (6). The coexistence of these complications often necessitates urgent medical
intervention and careful monitoring in hospital settings.

A major contributing factor to the high mortality observed in SAM is the impairment of immune
function. Malnutrition leads to both innate and adaptive immune deficiencies, including reduced
cell-mediated immunity, impaired phagocytic function, and decreased production of
immunoglobulins (7). This immunocompromised state predisposes affected children to recurrent
and severe infections, often with atypical clinical presentations, making early diagnosis
challenging (8). Furthermore, the blunted inflammatory response in malnourished children may
mask the severity of infections, leading to delays in recognition and treatment (9).

Delayed healthcare seeking behavior, lack of access to appropriate medical facilities, and
inadequate management at the community level further exacerbate the risk of adverse outcomes
in children with SAM (10). Early identification of infections and prompt initiation of evidence-
based treatment protocols are therefore crucial in reducing mortality. Understanding the spectrum
of causative organisms and their contribution to disease severity and fatal outcomes is essential
for optimizing antimicrobial therapy and improving clinical management strategies in tertiary
care settings.

Aim

The aim is a broad statement describing what the study intends to achieve.
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Objectives
Objectives are specific, measurable steps to achieve the aim
To determine the prevalence/incidence of the condition among the study population.

To identify the etiological factors associated with the condition.

Materials and Methods:

This hospital-based observational study was conducted in the Department of Paediatrics at Sree
Mookambika Institute of Medical Sciences from January 2025 to November 2025. A total of 72
children aged between 6 months and 60 months, diagnosed with severe acute malnutrition
(SAM) as per WHO criteria described earlier, were included in the study. The inclusion criteria
comprised children aged 6-60 months with SAM who presented with either obvious signs of
infection such as hyperthermia, diarrhea, respiratory illness, and urinary tract infections, or non-
obvious signs including hypothermia, poor oral acceptance, and hypoglycemia. The exclusion
criteria included children aged below 6 months and above 60 months, and those whose parents or
guardians did not provide consent for participation in the study.

Blood samples were collected at admission prior to the initiation of antibiotic therapy, following
standard blood culture guidelines. The volume of blood collected was 1 mL per year of age and
was inoculated into culture broth in a ratio of 1:10 (blood to broth). Samples were preferably
obtained from a peripheral vein under strict aseptic precautions, wherein a 5 cm area of skin was
sterilized using 70% alcohol applied for 30 seconds in a circular motion from center to periphery,
followed by application of 10% povidone-iodine solution. The samples were then processed for
culture and antibiotic sensitivity using standard microbiological techniques.

Data were entered and analyzed using appropriate statistical software. Descriptive statistics such
as mean, standard deviation, frequency, and percentage were calculated. Inferential statistical
tests including the Chi-square test or Fisher’s exact test were applied as appropriate, and a p-
value of less than 0.05 was considered statistically significant.
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Result:

TABLE 1 Age wise distribution

AGE No of cases Percent
<lyr 36 50.0
1-2 yr 31 431
SZyr 5 6.9
[otar 7Z 1000
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TABLE 2 Sex wise distribution

Sex No Of Cases Percent
Female 41 56.9
Male 31 43.1
Total 72 100.0
Sex wise distribution

TABLE - 3 Culture positive Organisms Gram staining

Gram Stain
Gram Positive Gram
Negative
Result 26.67% 73.34%
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TABLE -4 Blood culture results

Blood No of cases Percent
Culture
Positive 30 41.7
Sterie 47 58.3
[otal 7Z TUU.U

BLOOD CULTURE

TABLE - 5 Blood culture organisms

Blood Culture NoO of [Percent
Organizms cases
E.Coli 10 33.34
H TnTluenzae I 334
T OSETIED 3 10.0
Non Lactose
Fermenter Gram 1 3.34
Negative Bacilli R
Proteus Y 6.67
Psuedomonas Z 6.67
Aurogenosa
Salmonella ! 13.34
Stapn. AUreus 6 Z0.0
Streptococcl I 3.34
Pnuemoniae
[otal 30 100.0
Discussion:

The present study evaluated the demographic profile and bacteriological spectrum of severely
malnourished children presenting with suspected sepsis. A marked predominance of younger age
groups was observed, with 50% (36/72) of children aged less than 1 year, 43.1% (31/72) between
1-2 years, and only 6.9% (5/72) above 2 years. Overall, nearly 93% of the study population
belonged to the under-two age group, indicating a critical period of vulnerability. This finding
can be attributed to immature immune responses, inadequate complementary feeding practices,
and increased exposure to environmental pathogens during infancy and early childhood. Similar
observations were reported by Sakaa et al., where 63.2% of children with severe acute
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malnutrition were below two years of age, reinforcing the importance of early-life nutritional
interventions (11).

With respect to sex distribution, females constituted 56.9% (41/72) of cases, whereas males
accounted for 43.1% (31/72), demonstrating a female predominance. This observation is
consistent with national demographic trends in India, where under-five mortality rates are higher
among females than males. The Sample Registration System (SRS) 2010 report documented an
under-five mortality rate of 64 per 1000 live births in females compared to 55 per 1000 in males
(12,13). The higher proportion of female admissions in the present study may reflect underlying
sociocultural determinants such as gender bias in nutrition, delayed health-seeking behavior, and
disparities in access to healthcare.

The prevalence of bacteremia in this study was 41.7% (30/72), while 58.3% (42/72) of blood
cultures were sterile. This relatively higher culture positivity compared to previous studies
highlights the significant burden of bloodstream infections in severely malnourished children.
Babirekere-Iriso et al. reported a lower prevalence of 22%, and Noorani et al. documented
bacteremia in 28.9% of cases (14,15). The higher rate in the present study could be due to
differences in severity of illness, referral bias, timing of culture collection, or reduced prior
antibiotic exposure in the study population. It also underscores the importance of routine blood
culture evaluation in this high-risk group.

Microbiologically, Gram-negative organisms predominated, accounting for 73.34% of isolates,
whereas Gram-positive organisms constituted 26.67%. This pattern is consistent with existing
literature, which suggests that Gram-negative bacteria are the leading cause of bacteremia in
malnourished children due to impaired gut integrity, increased bacterial translocation, and altered
host defense mechanisms (16). Among the isolates, Escherichia coli was the most common
organism (33.34%), followed by Staphylococcus aureus (20%), Salmonella species (13.24%),
and Klebsiella species (10%). Other organisms such as Proteus and Pseudomonas aeruginosa
each contributed 6.67%, while Streptococcus pneumoniae, Haemophilus influenzae, and non-
lactose fermenting Gram-negative bacteria were identified in smaller proportions (3.34% each).

The predominance of enteric Gram-negative organisms, particularly E. coli, supports the
hypothesis of gastrointestinal origin of sepsis in malnourished children. Additionally, the
presence of opportunistic and potentially nosocomial pathogens such as Klebsiella and
Pseudomonas suggests the influence of environmental and healthcare-associated factors. The
identification of Staphylococcus aureus as a significant pathogen further emphasizes the need for
broad-spectrum empirical antibiotic coverage targeting both Gram-positive and Gram-negative
organisms.

In conclusion, the present study highlights that children under two years of age, especially

females, are disproportionately affected by severe malnutrition with sepsis. The high prevalence
of bacteremia and predominance of Gram-negative organisms necessitate early diagnosis, timely
microbiological evaluation, and appropriate antimicrobial therapy to improve clinical outcomes.
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CONCLUSION:

Study demonstrates that severe acute malnutrition with suspected sepsis
predominantly affects children under two years of age, with a higher proportion observed among
females. A significant proportion of cases showed positive blood cultures, indicating a
substantial burden of bacteremia in this vulnerable population. Gram-negative organisms,
particularly Escherichia coli, were the most common pathogens, followed by Staphylococcus
aureus and other bacteria. These findings emphasize the need for early identification, routine
blood culture evaluation, and prompt initiation of appropriate broad-spectrum antimicrobial
therapy. Strengthening nutritional interventions and improving early healthcare access,
especially for young children and females, are essential to reduce morbidity and mortality
associated with severe malnutrition and sepsis.
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