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Abstract
Background: The purpose of this study was to ascertain the frequency of urinary tract infections in
malnourished children, to identify the causal organisms, and to investigate the antibiotic sensitivity pattern of
these organisms.
Methods: A Hospital-based Cross-sectional Observational Study was carried out on 160 moderately and
severely malnourished children admitted to the Paediatrics department of the Nutritional Rehabilitation Centre
(NRC), District Hospital Tumkur, over the course of a 12-month period from January 1, 2021, to December 31,
2021. The study was approved by the Institutional Ethics Committee, and participants provided written
informed consent.
Results: In 45 (28.13%) of the children had severe acute malnutrition, while 115 (71.88%) had moderate acute
malnutrition. 25 children (15.63%) were < 3SD, and 135 (84.38%) were < 2SD. The mid-upper arm
circumference of 25 children (15.63%) was less than 11.5 cm, whereas the mid-upper arm circumference of 135
children (84.38%) was between 11.5 and 12.5 cm. Of the children, 146 (91.25%) had no oedema, 131 (81.88%)
had no visible severe wasting, and 29 (18.13%) had visual severe wasting. The most frequent presenting
symptom was fever (42.5%), which was followed by convulsions (26.68%), vomiting (26.78%), and cough
(26.78%). Abdominal discomfort (6.88%), diarrhoea (6.88%), urinary bladder soreness (3.75%), increased
frequency of micturition (2.5%), and renal angle tenderness (2.5%) were present in fewer than 10% of the cases.
In 29 (18.13%) of the children, the urine cultures were positive, and in 131 (81.88%), they were negative.
Therefore, 18.13% of the sample had a UTI. Of the 29 children whose urine cultures were positive, E. Coli was
found in 15 (51.72%), Klebsiella in 5, (17.24%), Proteus in 4, (13.79%), Pseudomonas in 4, (13.79%), and
Acinetobacter in 1 (3.45%). E. Coli was the most often isolated organism.
E. coli was completely susceptible to Imipenem, followed by Meropenem (93.3%), Nitrofurantoin (87%),
Amikacin (86.6%), Gentamicin (73.3%), Co trimoxazole (26.66%), Cefixime (20%), Co-Amoxiclav (13.33%),
Cefotaxime (13.33%), and Ceftriaxone (6.67%).
Conclusion: E. coli is the most frequent gram-negative bacilli isolated. Imipenem, Meropenem, Amikacin,
Nitrofurantoin, and Gentamicin are the most effective antibacterial medicines against these species. These
observations have served as the foundation for the current diagnostic and therapeutic guidelines for clinicians
treating children with complex Moderate Acute Malnutrition (MAM) and Severe Acute Malnutrition (SAM).
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Introduction

Malnutrition in children is a major global public
health concern in developing countries around the
world, with wide implications. Although
preventable child mortality continues to decrease,
under nutrition is responsible for 45% of deaths of
children younger than 5 years, amounting to more
than 3 million deaths each year [1]. India has the
world's largest population of severely malnourished
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children and accounts for more than 20% of all
under-five childhood deaths each year, with 2.1
million children dying before reaching their fifth
birthday [2]. According to the National Family
Health Survey (NFHS-3), 45.9% of India's children
under the age of three are underweight, 39% are
stunted, and 23% are wasted. Additionally, around
8 million (6.4%) children suffer from acute severe
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malnutrition (SAM), with a mortality rate ranging
from 20% to 30%. [3]. severely malnourished
children have a significant mortality rate;
malnutrition accounts for over 56% of all paediatric
deaths. Malnutrition affects twice as many children
in India as it does in Sub-Saharan Africa, and more
than one-third of the world's wasted children reside
there.

Malnourished children are more likely to develop
invasive bacterial infections such as bacterial
pneumonia [4], bacterial diarrhoea [5,6], and
bacteraemia [7,8], which are primarily caused by
gram-negative bacteria. Most infections and
fatalities in malnourished children occur in low-
income settings; therefore the organisms causing
sickness are rarely discovered. Malnutrition is not
only an important cause of childhood morbidity
and mortality, but leads to impairment of physical
and possibly of mental growth of those who
survive. These children are more prone for
infections [9,10].

The judicious use of antibiotics in these children is
depended on culture reports. The ability of
malnourished child to handle infections is lower,
hence common infections from Streptococcus
pneumoniae, Klebsiella pneumoniae, Escherichia
coli and Hemophilus influenza is more common in
them [11] leading to pneumonia, septicaemia,
diarrhoea, meningitis, tuberculosis and a higher
incidence of urinary tract infections as compared to
non-malnourished has been documented in severely
malnourished children [12]. Malnutrition and
infection are a vicious cycle. The incidence of
Urinary Tract Infection (UTI) in malnourished
children is quite high and ranges from 5 to 35%.

Urinary tract infection is the one which may not
present with overt clinical symptoms in a child who
is malnourished and it is of utmost importance to
identify such children who have UTI and treat them
accordingly to prevent the squeal of an untreated
UTI [13].

Urinary Tract Infection (UTI) is the third most
common bacterial infection in infants and young
children in developing countries after those of
respiratory and gastrointestinal tract infection.
Because of nonspecific signs and vague symptoms
in very young children, they may remain
unrecognized, and therefore precise data on
incidence and prevalence of UTI is not available.
The commonest age for occurrence of first UTI is
the first year of life in both sexes but particularly in
boys which mainly affect the upper urinary tract.
Rapid evaluation and treatment of UTI is important
to prevent renal parenchymal damage and renal
scarring that can cause hypertension and
progressive renal damage [14]. There is a
significant association between UTI and the degree
of malnutrition [15] or a sub clinical vitamin A
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deficiency present in the malnourished children
may have predisposed them to UTI [16] and it
should be routinely investigated. Most data on
infections in malnourished children come from
Africa. There has been very little information on
prevalence of infections in children with Severe
Acute Malnutrition (SAM) from India.

Aims and Objectives

e A study to determine the prevalence of urinary
tract infection and identify the causative
organism and their antibiotic sensitivity pattern
in moderate acute malnutrition (MAM) and
severe acute malnutrition children (SAM) at a
tertiary care hospital, Tumkur.

e To determine the prevalence of urinary tract
infection in patients with MAM and SAM.

e To identify the organisms causing UTI in
patient with MAM and SAM.

o To study the antibiotic sensitivity pattern of the
causative organisms

Methods

After receiving approval from the Institutional
Ethics Committee and written informed consent
from the study participants, A Cross-sectional
Observational Study was carried out on 160
moderately and severely malnourished children
who were admitted to the Department of
Paediatrics at the Nutritional Rehabilitation Centre
(NRC), District Hospital Tumkur, over the course
of a 12-month period from January 1, 2021, to
December 31, 2021.

Inclusion Criteria

e  Children between the ages of 6 months to 60
months who are fulfilling the criteria for MAM
and SAM

o Weight for height or Weight for length < -2
SD, using the WHO Growth Charts.

e Presence of visible severe wasting.

e Presence of bipedal oedema of nutritional
origin.

e Mid upper arm circumference (MUAC) < 125
mm

Exclusion criteria -

e Children less than 6 months and more than 60
months of age.

e Children who were born either premature or
post mature and/or were small for gestational
age or large for gestational age.

e Children greater than 70% of the expected
weight for age, non-nutritional cause of
oedema.

e  Children having congenital anomalies of the
kidney and wurinary tract (CAKUT) and
anatomical abnormalities that could influence
the renal size including hydronephrosis,
vesicoureteral reflux, nephrolithiasis.
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e Those who routinely took antibiotics/ had
taken any antibiotics within one week prior to
presentation.

e Children with chronic diseases such as AIDS
and Tuberculosis.

e Children with known HIV infection and
therefore receiving Cotrimoxazole prophylaxis.

o Inability to obtain informed consent for
participation in study.

Sample size:

Sample size was calculated by using the formula
for “Sample size calculation for estimating
proportion”. Values of proportion and standard
deviation are taken from previously published
article.

Z2 O(100)
n 10072 d2

Z1-n2 1s the table value from the Standard Normal
Distribution = 1.96

[ is population proportion= 0.155
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d: the absolute precision required on either side of
true value of the population proportion= 0.06

Substituting the values in the above formula we get

n= 140

Assuming Non response rate of 10% (140 + 14 =
154 ~ 160)

Total sample size is 160.

Hence study will be undertaken with minimum 160
moderate and severe malnourished children.

Statistical Methods

Data collected was entered in Microsoft excel 2010
and analysed using Epi Info software.

Descriptive statistics such as proportion mean and
Standard deviation was calculated. ‘p’ value less
than 0.05 is considered as statistically significant.
Results were graphically represented where
deemed necessary.

Results

Table 1: Distribution of patients according to status of Urine culture and sensitivity report

Symptoms Frequency Percent
Fever 68 42.50
Cough 43 26.88
Increased frequency of

micturition 4 2.50
Pain abdomen 11 6.88
Vomiting 43 26.88
Diarrhoea 11 6.88
Urinary bladder tenderness 6 3.75
Renal angle tenderness 4 2.50
Convulsions 43 26.88
Distribution of patients according to presence of various symptoms

Urine microscopy Pus Cell Count/hpf Frequency Percent
<5 131 81.88%
S5to10 26 16.25%
>10 3 1.88%
Total 160 100.00%
Distribution of patients according to Urine microscopy pus cell count/hpf

Urine culture and

sensitivity report Frequency Percent
Positive 29 18.13
Negative 131 81.88
Total 160 100.00%

In our study group, urine examination revealed that 131 (81.88%) children had <5 pus cell count/hpf, 26
(16.25%) had 5 to 10 pus cell count/hpf, and 3 (1.88%) had more than 10 pus cell count/hpf. In our study group,
131 (81.88%) children had negative urine cultures, while 29 (18.13%) had positive ones.
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Table 2: Distribution of patients according to other blood investigations

Organism Isolated Frequency Percent
E coli 15 51.72%
Klebsiella 5 17.24%
Proteus 4 13.79%
Pseudomonas 4 13.79%
Acinetobacter 1 3.45%
Total 29 100.00%

Distribution of patients according to organism isolated in Urine culture positive patients

Blood investigations Frequency Percent
Anaemia 56 35.00%
Leucocytosis 61 38.13%
Raised CRP 46 28.75%
Altered RFT 6 3.75%

29 children whose urine cultures are positive Fifteen (51.72%) children had E. Coli isolated, five (17.24%) had
Klebsiella, four (13.79%) had Proteus, four (13.79%) had Pseudomonas, and one (3.45%) had Acinetobacter.

Blood tests in our study group indicated anaemia in 56 (35%) children, leucocytosis in 61 (38.13%), elevated
CRP in 46 (28.75%) children, and changed RFT in 6 (3.75%).

Table 3: Distribution of patients according to blood culture report

Blood Culture Frequency Percent
No 148 92.50%
Yes 12 7.50%
Total 160 100.00%

In our study group, blood cultures were positive in 12 (7.5%) youngsters and negative in 12 (7.5%).

Table 4: Distribution of sensitivity and resistant pattern of different drugs

Drugs Sensitive % of sensitivity Resistant %of resistant
Meropenem 27 93.10 2 6.90
Imipenem 29 100.00 0 0.00
Nitrofurantoin 17 58.62 12 41.38
Co trimoxazole 6 20.69 23 79.31
Cefotaxime 6 20.69 23 79.31
Co Amoxiclav 2 6.90 27 93.10
Cefixime 3 10.34 26 89.66
Ceftriaxone 1 3.45 28 96.55
Gentamicin 17 58.62 12 41.38
Amikacin 21 72.41 8 27.59

Of the 29 cases that tested positive for culture,

29 (93.1%) had sensitivity to Meropenem, 100% had sensitivity

to Imipenem, 17 (58.62%) had sensitivity to Nitrofurantoin, 6 (20.69%) to Co Trimoxazole, 6 (20.69%) to
Cefotaxime, 2 (6.9%) to Co Amoxiclav, 3 (10.34%) to Cefixime, 1 (3.45%) to Ceftriaxone, 17 (58.62%) of
Gentamicin, and 21 (72.41) cases had sensitivity to Amikacin.

Table 5: Distribution of sensitivity pattern of different drugs with each organism isolated

Organis | Merop | Imipe | Nitrofur | Cotrimo | Cefota | Co Cefix | Ceftria | Genta | Amik
ms enem nem antoin xazole xime Amox | ime xone micin acin
isolated iclav
E coli 14(93.3 | 15(10 | 13(87) 4(26.66 2(13.3 | 2(13.3 | 3(20) |1 11(73.3 | 13(86

3) 0) ) 3 3) (6.67) ) .66)

)
Klebsiel | 4(80) 5(100) | O 2(40) 2 (40) 0 0 0 0 0
la
Proteus | 4(100) | 4(100) | 0 0 0 0 0 0 2 (50) 4(100
)

Pseudo 4(100) | 4(100) | 3(75) 0 2 (50) 0 0 0 4 (100) | 4(100
monas )
Acineto | 1(100) 1(100) | 1 (100) 0 0 0 0 0 0 0
bacter
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Discussion

There were 160 malnourished children in all, of
which 17 (10.63%) were between the ages of 6 and
12 months, 19 (11.88%) between 13 and 24
months, 45 (28.13%) between 25 and 36 months,
48 (30.00%) between 37 and 48 months, and 31
(19.38%) between 49 and 60 months. Most of them
were between the ages of three and four. Similar
results were noted by Singh JK et al [17]. However,
the bulk of the children were found to be between
the ages of 13 and 36 months, according to I K
Sharma et al [18]. In contrast to the results of
studies by I K Sharma et al, Dholakia PJ et al [19],
Rakesh Kumar et al [20], and Choudhary et al [21],
where the mean age was 27.04+15.59 months, 23.8
months, 14.29 months, and 14.92+7.48 months
respectively, the mean age of our study group was
35.55+14.65 months.

Among our study group, 89 (55.63%) were male
and 71 (44.38%) were girl children There isn't a
gender imbalance. The results aligned with
research conducted by Singh JK et al, IK Sharma et
al, A I Rabasa et al [22], Grish Gopal et al [23], and
Anne-Laure Page et al [24], which found that there
were more male children than female children in
those studies. The results of this study differed
from those of studies conducted by Dholakai PJ et
al., Rakesh Kumar et al., and Allah Bux Ghanghro
et al. [25], which found that there were more
female children than male children. Among our
study group, 115 (71.88%) were moderately acute
malnourished children and 45 (28.13%) were
severely acute malnourished children. 135
(84.38%) children were <-2SD and 25 (15.63%)
were <-3SD. 25 (15.63%) children’s mid upper arm
circumference was less than 11.5 cms and 135
(84.38%) children’s mid upper arm circumference
was between 11.5 and 12.5 cms. 14(8.75%)
children had edema whereas 146 (91.25%) had no
edema., 29(18.13%) children had visible severe
wasting whereas 131 (81.88%) had no visible
severe wasting.

A study done by IK Sharma et al observed that the
weight for height <-3SD was observed among 73
(85.9%) of the patients followed by MUAC<I11.5
cm among 40 (47.1%) of the patients, edema
positivity seen in 14 (16.5%) of the patients and
visible severe wasting was in 28 (32.9%) of the
patients. Rakesh Kumar et al. found that 24.03% of
cases showed significant visible wasting, 27% had
bilateral pitting edema, and 75.8% of cases had
weights for height below -3SD. In a study
conducted by K Singh et al. [26], the results
showed that 70.7% of children had both a MUAC
<115 mm and a weight-for-height/length z-score
(WHZ) below -3 SD, while 89.7% of children had
a MUAC <115 mm. Our findings are consistent
with a study by Anne-Laure Page et al. that
discovered 15.4% of SAM children had edema.
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The most frequent presenting symptom, according
to our study, was fever (42.5%), which was
followed by coughing (26.68%), vomiting
(26.68%), and convulsions (26.68%). Abdominal
discomfort (6.88%), diarrhoea (6.88%), urinary
bladder soreness (3.5%), increased frequency of
micturition (2.5%), and renal angle tenderness
(2.5%) were present in fewer than 10% of the
cases.

According to IK Sharma et al.'s study, the most
prevalent clinical symptom was fever, which
affected 72 patients (84.7%). Other common
clinical symptoms included loose stools (35
patients; 41.2%), convulsions (28 patients; 32.9%),
cough (23 patients; 27.1%); vomiting (21 patients;
24.7%); and abdominal pain (3 patients; 3.5%).
Merely 1.2% of the population saw an increase in
micturition frequency, urinary bladder discomfort,
or renal angle tenderness. The findings were similar
to those of Mukesh Chaudhary’s study, which
identified fever as the most typical manifestation.
Diarrhoea was identified by Rakesh Kumar as the
most prevalent symptom in 54% of SAM children.
Grish Gopal and R. Premalatha discovered that the
most frequent presenting complaint in 3% of cases
was vomiting. In our study, urine examination
revealed that 131 (81.88%) children had <5 pus cell
count/hpf, 26 (16.25%) had 5-10 pus cell count/hpf,
and 3 (1.88%) had more than 10 pus cell count/hpf.

In a study conducted by IK Sharma, pus cell count
<4/hpf was found in 77 samples (90.6%), 5-10/hpf
in 8 samples (9.4%), and >10/hpf in none of the
samples. Urine cultures were positive in 29
(18.13%) of the children and negative in 131
(81.88%). So, the UTI prevalence in our sample
was 18.13%. Similar data were reported by IK
Sharma et al, who found that 19 urine samples
(22.4%) were culture positive out of 85 samples,
resulting in a UTI prevalence of 22.4%. The
prevalence of UTI in our study is slightly greater
than in a similar study conducted on severely
malnourished children by Anne-Laure Page et al,
Bagga A, Tripathi P, Jatana V et al [27], who
reported a prevalence of 16% and 15.2%,
respectively. E. coli was recovered in 15 (51.72%)
of the 29-urine culture-positive children, Klebsiella
in 5 (17.24%), Proteus in 4 (13.79%),
Pseudomonas in 4 (13.79%), and Acinetobacter in
1 (3.45%).

Similarly, IK Sharma et colleagues found that E.
coli was the most prevalent bacterium in 13 of the
19 culture-positive cases (68.4%), followed by
Citrobacter in two instances (10.5%), Pseudomonas
in two cases (10.5.5%), and Acinetobacter and
Klebsiella in one each (4.8%). This is consistent
with the literature, as E. coli was discovered to be
the most common bacteria causing UTI in children
with SAM by Uduak A Okomo et al [28],
AnneLaure Page et al, Allah Bux Ghanghro and
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Arshad Hussain Laghari, A I Rabasa and MM
Gofama et al, and Francis Fredrick et al [29]. Blood
tests in our study group indicated anaemia in 56
(35%) children, leucocytosis in 61 (38.13%),
elevated CRP in 46 (28.75%) children, and
changed RFT in 6 (3.75%). Blood culture results
were positive in 12 (7.5%) children and negative in
148 (92.5%). In a prior work, Arvind Bagga et al
described acute phase reactants as an indirect proof
of bacteriuria in asymptomatic children with UTI.

Meropenem was sensitive in 27 (93.1%) cases,
Imipenem was 100% sensitive, Nitrofurantoin was
sensitive in 17 (58.62%) cases, Co trimoxazole in 6
(20.69%) cases, Cefotaxime in 6 (20.69%) cases,
Co amoxiclav in 2 (6.9%) cases, Cefixime in 3
(10.34%) cases, Ceftriaxone in 1 (3.45%) case,
Gentamicin in 17 (58.62%) cases, and Amikacin in
21 (72.41) cases. In a study conducted by IK
Sharma et al, Imipenem was sensitive in all
samples, but Meropenem was sensitive in 94.7% of
the samples. Co-amoxiclav was the least sensitive
of the medicines, while Ceftriaxone demonstrated
resistance to all samples.

In research by Aiyegoro O. A. et al [30]., 301
youngsters (aged 5 to 18) had urine samples taken;
11.96% of the samples had UTIs. An analysis of
the isolates' sensitivity patterns revealed that 47%
of them were sensitive to Amoxicillin, 33.3% to
Cotrimoxazole, 50% to Nitrofurantoin, 77.8% to
Ofloxacin, 73.5% to Nalidixic Acid, 63.9% to
Gentamycin, 97.1% to Ofloxacin, 27.8% to Co-
Amoxiclav, and 30.6% to Colistin. Of S. Faecalis,
100% Were Responsive to Erythromycin and
Chloramphenicol, 61.1% to Tetracycline, and 50%
to Cloxacillin.

In our investigation, Imipenem was the antibiotic
that E. Coli was 100% sensitive to. Meropenem,
Nitrofurantoin,  Amikacin,  Gentamicin, Co
trimoxazole-Amoxiclav, Cefixime, Cefotaxime,
and Ceftriaxone came in second, third, and sixth,
respectively. Imipenem exhibited 100% sensitivity
in Klebsiella, whereas it was resistant to
Nitrofurantoin, Amikacin, Gentamicin, Cefixime,
Co-amoxiclav, and Ceftriaxone. Meropenem
exhibited 80% sensitivity, Co trimoxazole 40%,
and Cefotaxime 40% resistance. Proteus was
resistant to  Nitrofurantoin, Co-Trimoxazole,
Cefixime, Cefotaxime, Co-Amoxiclav, and
Ceftriaxone, but 100% susceptible to Imipenem,
Meropenem, and Amikacin, followed by
Gentamicin.

Pseudomonas was resistant to Co-Amoxiclav,
Cefixime, Cotrimoxazole, and Ceftriaxone, but
100% susceptible to Imipenem, Meropenem,
Amikacin, and Gentamicin. Nitrofurantoin was
next, at 75%, and Cefotaxime, at 50%.
Acinetobacter was resistant to Co-Amoxiclav,
Cefixime, Cefotaxime, Imipenem, and
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Nitrofurantoin, but 100% susceptible to these
drugs. In an investigation led by IK Sharma.
Imipenem and Nitrofurantoin showed 100%
sensitivity in E. Coli, while Meropenem and
Amikacin showed 92.3% and 7.7% sensitivity,
respectively.

Ceftriaxone resistance was observed in E. coli.
Nitrofurantoin, Cefixime, and Ceftriaxone were
resistant to Pseudomonas and Klebsiella, but they
were 100% sensitive to Meropenem, Imipenem,
Gentamicin, and Amikacin. While resistant to
amikacin, cefixime, and ceftriaxone, Acinetobacter
and Citrobacter are 100% sensitive to Meropenem,
Imipenem, and Nitrofurantoin.

E. coli is 86.6% susceptible to amikacin in this
investigation, which is consistent with a study by
Francis Fredrick et al. that indicated 88%
sensitivity to Amikacin. According to research by
Francis Fredrick et al., Maimuna Ahmed et al [31].,
Aiyegoro O. A., et al., A I Rabasa, and MM
Gofama, they discovered sensitivity to Co-
Amoxiclav at 12%, 14.3%, and 31.7%,
respectively, and E. coli is 13.3% sensitive to it in
our study.

In contrast to the study conducted by Francis
Fredrick et al., A I Rabasa, and MM Gofama et al.,
which  demonstrated  100%  resistance to
Cotrimoxazole, ours only discovered 26.6%
sensitivity to the drug. In studies by Maimuna
Ahmed et al. and Francis Fredrick et al., sensitivity
to the third-generation cephalosporin Ceftriaxone
was 65.7% and 64%, respectively, however in our
investigation, we discovered sensitivity to
Ceftriaxone to be just 6.6%. While Aiyegoro O. A.
et al. observed 63% sensitivity to Nitrofurantoin,
our study found that all E. coli were 87% sensitive
to the drug.

Conclusion

According to the study's findings, the prevalence of
UTI is higher in moderate acute malnutrition
(MAM) and severe acute malnutrition (SAM)
children. Gram-negative bacteria are the most
prevalent isolates from urine cultures. E. coli is the
most frequent gram-negative bacilli isolated.
Imipenem, Meropenem, Amikacin, Nitrofurantoin,
and Gentamicin are the most effective antibacterial
medicines against these species. These observations
have served as the foundation for the current
diagnostic and therapeutic guidelines for clinicians
who manage children with difficult MAM and
SAM.

References

1. Black RE, Victora CG, Walker SP, Bhutta ZA,
Christian P, de Onis M, Ezzati M, Grantham-
McGregor S, Katz J, Martorell R, Uauy R;
Maternal and Child Nutrition Study Group.
Maternal and child undernutrition and

International Journal of Current Pharmaceutical Review and Research

46



International Journal of Current Pharmaceutical Review and Research

10.

11.

12.

13.

Shivaprakash et al.

overweight in low-income and middle-income
countries. Lancet. 2013 Aug 3; 382
(9890):427- 51.

The state of the world’s children 2008. Child
survival in Geneva- UNICEF flagship report.
UNICEF Geneva, Switzerland.

International Institute for Population Sciences
(ITPS) and Macro International (2007) National
Family Health Survey (NFHS-3), 2005-06,
Volume 2, Mumbai: IIPS, India, pp. 1-168.
Ikeogu MO Wolf B, Mathe S. Pulmonary
manifestations in HIV seropositivity and
malnutrition in Zimbabwe. Arch Dis Child.
1997 Feb; 76(2):124-8.

Mondal D, Haque R, Sack RB, Kirkpatrick
BD, Petri WA Jr. Attribution of malnutrition to
cause-specific diarrheal illness: evidence from
a prospective study of preschool children in
Mirpur, Dhaka, Bangladesh. Am J Trop Med
Hyg. 2009 May; 80(5):824-6.

Khatun F, Faruque AS, Koeck JL, Olliaro P,
Millet P, Paris N, Malek MA, Salam MA,
Luby S. Changing species distribution and
antimicrobial susceptibility pattern of Shigella
over a 29-year period (1980-2008). Epidemiol
Infect 2011 Mar; 139(3): 446-52.

Berkley JA, Lowe BS, Mwangi I, Williams T,
Bauni E, Mwarumba S, Ngetsa C, Slack MP,
Njenga S, Hart CA, Maitland K, English M,
Marsh K, Scott JA. Bacteracmia among
children admitted to a rural hospital in Kenya.
N Engl J Med. 2005 Jan 6; 352(1):39-47.
Aiken AM, Mturi N, Njuguna P, Mohammed
S, Berkley JA, Mwangi I, Mwarumba S,
Kitsao BS, Lowe BS, Morpeth SC, Hall AJ,
Khandawalla I, Scott JA; Kilifi Bacteraemia
Surveillance Group. Risk and causes of
paediatric hospital-acquired bacteraemia in
Kilifi District Hospital, Kenya: a prospective
cohort study. Lancet. 2011 Dec 10;
378(9808):2021-7.

Management of severe malnutrition: a manual
for physicians and other senior health care
workers. Geneva: World Health Organization;
1999.

Schaible UE, Kaufmann SHE. Malnutrition
and Infection: Complex Mechanisms and
Global Impacts, 2007, 4(5).

Berkowitz FE. Bacteraemia in hospitalized
black South African children. A one-year study
emphasizing nosocomial bacteracmia and
bacteraemia in severely malnourished children.
Am J Dis Child. 1984; 138: 551-556.

Philip I, et al. Acute Bacterial Infections in
Kwashiorkor and Marasmus, BMJ 1988.
Bhaskaran P. Malnutrition-Infection with
special reference to Diarrhoea, Measles and
Tuberculosis. Indian Paediatrics 1992; 29:
805-813

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Hari P, Srivastava RN. Urinary tract infection.
In: Srivastava RN, Bagga A, editors. Paediatric
nephrology.5th  ed. New Delhi: Jaypee
Brothers; 2011. pp. 273— 300.

Svan borg EC, Kulhavy R, Marild S, et al.
Urinary ~ immunoglobulins  in  healthy
individuals and  children with acute
pyelonephritis. Scand J. immunol., 1985; 21:
205.

R Thakur., B. Rath, et al. Urinary tract
infection in infant & young children with
diarrhoea. Indian paediatrics, 2000; 37: 886
Singh JK, Bajaj N, Pattnaik D, Singh J.
Antibiotic susceptibility of bacterial agents in
children with SAM: A single centre cross-
sectional study. Int J Pediatr Res.2016;
3(9):672-677.

Sharma IK, Garg KK, Saxena D, Sharma N.
Study to determine the prevalence of urinary
tract infection and to identify the causative
organism and their antibiotic sensitivity pattern
in severe acute malnourished children. IAIM,
2017; 4(7): 89-104.

Dholakia P J, Prekh Z R, Gohil J R, Gosai M,
Solanki D 1. bacterial infection in children with
PEM grade iii & iv at tertiary care hospital
from India. International journal of medical
and applied sciences, 2013; 2(4): 147-151.
Rakesh kumar, Jyoti singh, karan joshi, Hp
Singh and Brijesh S. Hospitalized children
with severe acute malnutrition in Rewa district.
Indian paediatrics, 2013; 1-6.

Mukesh Choudhary, Deepak Sharma, Rajendra
Prasad Nagar, Brahma Dutt Gupta, Teena
Nagar and Aakash Pandita. Clinical profile of
severe acute malnutrition in western Rajasthan:
a prospective observational study from India. J
Paediatr neonatal care, 2015; 2(1): 1-7.

A 1 Rabasa, MM Gofama, Urinary tract
infection in febrile children in Maiduguri
North Eastern Nigeria. Nigerian Journal of
Clinical Practice, 2009; 12(2): 124-127.

Girish  Gopal, R.Premalatha. Effect of
malnutrition on kidney size and incidence of
urinary tract infection in malnourished
children. Int j pharm biomed res., 2014;
5(1):29-35.

Anne-laure page et al. Infection in children
admitted with complicated severe acute
malnutriotion in Niger. 2013; 8(7).

Allah Bux ghanghro, Arshad Hussain Laghari.
Urinary tract infection as a predictor of
childhood malnutrition in southern Sindh,
Pakistan. Pakistan journal of nutrition, 2010;
9(8): 819-821.

K Singh, N Badgaiyan, a Ranjan, ho Dixit, a
Kaushik, Kp Kushwaha, et al. Management of
children with severe acute malnutrition:
experience of nutrition rehabilitation centres in

International Journal of Current Pharmaceutical Review and Research

47



International Journal of Current Pharmaceutical Review and Research

27.

28.

29.

Shivaprakash et al.

Uttar Pradesh, India. Indian paediatrics, 2014;
51:21-25.

Bagga A, Tripathi P, Jatana V, et al
Bacteriuria and urinary tract infections in
malnourished children. Paediatric nephrology,
2003; 18(4): 366-370.

Okomo UA, Garba D, Fombah AE, et al.
Bacterial Isolates and Antibiotic Sensitivity
among Gambian Children with Severe Acute
Malnutrition.  International  journal  of
paediatrics, 2011; 2011: 825123.

Francis Fredrick, Joel M. Francis, Maulidi
Fataki, Samuel Y. Maselle. Aectiology,
antimicrobial susceptibility and predictors of
urinary tract infection among febrile under-
fives at Muhimbili National Hospital, Dar es
salaam-tanzania. African journal of

30.

31.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

microbiology research, 2013; 7(12): 1029-
1034

Aiyegoro O. A., Igbinosa O. O., Ogunmwonyi
I. N., Odjadjare E. E., Igbinosa O. E., Okoh A.
I. Incidence of urinary tract infections (UTI)
among children and adolescents in ile-ife,
Nigeria. African journal of microbiology
research, 2007; 013019.

Maimuna A, Nyambura Moremi, Mariam M.
Mirambo, Adolfine Hokoro, Maratha F.Mushi,
Jeremiah Seni, et al. Multi-resistant gram
negative enteric bacteria causing urinary tract
infection among malnourished under-fives
admitted at a tertiary hospital, northwestern,
Tanzania (2015). Italian journal of paediatrics,
2015; 41(44): 1-5.

International Journal of Current Pharmaceutical Review and Research

48



