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Abstract

Aim: to evaluate the spectrum of co-morbidities in severe acute malnutrition with unexpected dyselectrolytemia in diarrhea.
Material and methods: The study was an observational study which was carried in the Department of pediatrics, Darbhanga
Medical College and Hospital, Laheriasarai, Darbhanga Bihar, India for 2 years. after taking the approval of the protocol
review committee and institutional ethics committee. Total 200 Children below 5 year age were included in this study.
Various co morbid conditions in study population were identified. All the laboratory examination was done with standard
method.

Results: Total 200 cases were included in study of which 96% were associated co-morbid conditions in SAM. Majority of
children with SAM were having co-morbidity in the form of Anaemia (88%), Diarrhoea (60%) followed by pneumonia
(32%), Rickets (31%), Tuberculosis (14%), Otitis media (12%), UTI (11%), Celiac (4%), Hypothyroidism (2%),
& HIV (1%). Mean age (SD) of the diarrheal cases was 25(6) months (95% C.I. 24.1- 25.8) of which 70 were male (58.33%).
Mean age (SD) of non-diarrheal cases was 19(6). (95% C.l. 16.6 — 19.4) of which 45 were male(75%). 120 (60%) SAM
children presented with diarrhea of which 117 had dysnatremia in the form of Hyponatremia in 117 cases (58.5%) &
Hypernatremia in 3 cases (1.5%) No statistically significant difference was found with hyponatremia in diarrheal or non-
diarrheal cases of SAM (P value of 0.07). It was found that 20% SAM children were having hypokalemia. Hypokalemia was
found in 15% of diarrheal cases & 5% in non- diarrheal cases. A statistically significant difference was found with
hypokalemia in SAM (P value of 0.019) between Diarrheal & Non diarrheal cases. Conclusion: Dyselectrolytemia is high in
complicated SAM and mainly sodium disturbances in form of hyponatremia are common in different co-morbid conditions.
Keywords: Co-morbidities, Dyselectrolytemia, Potassium, Severe acute malnutrition, Sodium

Introduction

As per National Family Health Survey (NFHS)-4, the
prevalence of severe acute malnutrition (SAM) has
increased from 6.45 to 7.5% in children under 5 years of
age in India.! Malnutrition is believed to contribute 61% of
diarrheal deaths and 53% of pneumonia deaths in India.?
Electrolyte imbalance is one of the prognostic factors in
severe malnutrition.? In malnourished children, excess body
sodium and chloride exists (although plasma sodium and
chloride may be low) and deficiency of potassium and
magnesium exists which require supplementation over
weeks.** Children with SAM are categorized into
“complicated and uncomplicated cases” based on clinical
criteria. SAM children with complications require inpatient
management and those without complications can be
treated on a community basis. World Health Organization
(WHO) states this as a strong recommendation with low-
quality evidence.” As per the WHO, serum electrolytes are
measured and supplemented (potassium and magnesium)

only in SAM children with complications. SAM children
without complications are managed in community with
Ready to Use Therapeutic Food (RUTF) which is enriched
with minerals and micronutrients.® In our country, as RUTF
is not available, children are advised home-based energy
dense food along with micronutrient supplements. Hence,
their diet may still be deficient in minerals. Diarrhea and
pneumonia accounts for approximately half the under-five
deaths in India and malnutrition is believed to contribute to
61% of diarrheal deaths and 53% pneumonia deaths.
3Malnutrition increases the risk and worsens the severity of
infections.” SAM children are more prone to severe
infections that culminates into different co-morbid
conditions and consequentially leads to electrolyte
derangement due to reductive adaptation Na+, K+, ATPase
systems of the body begin to ‘shut down’.® Therefore, an
even greater electrolyte derangement may occur when these
co-morbid conditions are superimposed on SAM. Hence
this study aims to find out the incidence of
dyselectrolytemia (Na+ and K+) in malnourished children
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with different clinical conditions. This would help to avoid
life threatening situation by early recognition and proper
therapy for electrolyte changes in SAM children.

Material and methods

The observational study which was carried in the
Department of Pediatrics, Darbhanga Medical College and
Hospital, Laheriasarai, Darbhanga Bihar, India for 2 years,
after taking the approval of the protocol review committee
and institutional ethics committee.

Methodology

Total 200 Children below 5 year aged, admitted in
Nutritional Rehabilitation Centre of Department of
Paediatrics, were included in this study. Various co morbid
conditions in study population were identified. All the
laboratory examination were done with standard method.

Statistical Analysis

The data was analyzed using SPSS 19 (SPSS Inc. Chicago,
IL, USA) Windows software program. Descriptive
frequencies were expressed using mean and standard
deviation.

Results

Total 200 cases were included in study of which 96% were
associated co-morbid conditions in SAM. Table 1 showed
that majority of children with SAM were having co-
morbidity in the form of Anaemia (88%), Diarrhoea (60%)
followed by pneumonia (32%), Rickets (31%),
Tuberculosis (14%), Otitis media (12%), UTI (11%),
Celiac  (4%), Hypothyroidism (2%), & HIV (1%).

Table 1: Comorbid conditions in SAM

found with hyponatremia in diarrheal or non-diarrheal cases
of SAM(P value of 0.07)

Table 2: Dysnatremia in SAM children in diarrheal & non
diarrheal groups

Serum No Diarrhea Total (% of the total
Sodium diarrhea (%) cases)

(%)
Hyponatremia 42 75 117

(35.89%) (64.10) (58.5%)
Normonatremia 34 43 77

(44.15%) (55.85%) (38.5%)
Hypernatremia 2 1 3

(66.67%) (33.33%) (1.5%)
Total cases 80 120 200

Serum Potassium levels of 200 SAM children were
analysed. It was found that 20% SAM children were having
hypokalemia. Hypokalemia was found in 15% of diarrheal
cases & 5% in non- diarrheal cases. Table 3 shows that
Potassium levels of children with diarrheal & non diarrheal
children with SAM. A statistically significant difference
was found with hypokalemia in SAM (P value of 0.019)
between Diarrheal & Non diarrheal cases.

Table 3: Hypokalemia in SAM children

Serum Potassium No diarrhea  Diarrhea  Total
Normokalemia 70 90 160
Hypokalemia 10 30 40
Total 80 120 200

Co-morbidity No. of cases % Percentage cases
Diarrhea 120 60
Tuberculosis 28 14
Pneumonia 64 32
Otitis media 24 12
UTI 22 11
Rickets 62 31
Anaemia * 176 88
Celiac disease 8 4
Hypothyroidism 4 2
HIV 2 1

Mean age (SD) of the diarrheal cases was 25(6) months
(95% C.l. 24.1- 25.8) of which 70 were male (58.33%).
Mean age (SD) of non-diarrheal cases was 19(6)month
(95% C.1. 16.6 — 19.4) of which 45 were male(75%) .

Table 2 shows that 120 (60%) SAM children presented
with diarrhea of which 117 had dysnatremia in the form of
Hyponatremia in 117 cases (58.5%) & Hypernatremia in 3
cases (1.5%) No statistically significant difference was

Discussion

Majority of children with SAM were admitted with co
morbidity in the form of Anaemia 98%, Diarrhea 60%,
Pneumonia 32%, Tuberculosis 14%, UTI 11% and Otitis
media 12% in the present study. In present study anaemia
was found in 88% which is higher than 51% from
Columbia as reported by Bernal C et al 2008.° It was
further observed that children with SAM was having 54%
moderate anaemia followed by 33% severe anaemia in
present study which is contrary to the study from Delhi as
reported by Thakur et al.’® This can be contributed to
nutritional deficiency as majority of the patients had dietary
deficiency.

60% of children with SAM in present study was admitted
with diarrhea as a co morbid state which is in accordance
with 60% from Bangladesh as reported by Khanum et al.**
but lower than 67% from Zambia as reported by Irena et
al.'? 68% from Columbia as reported by Bernal C. et al.’
70% from Kenya as reported by Nzioki et al.** which may
be due to geographical factor while higher than 54% from
Madhya Pradesh as reported by Kumar et al.** 49% from
Kenya as reported by Talbert et al.”® and 11% from
Bangladesh as reported by Hossain et al.® It may be
because of low socioeconomic status, bottle feeding &
unhygienic feeding can be contributed to this high
prevalence of diarrhea in present study. In our study
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hypokalemia was found associated with diarrhea and
hyponatremia was found not associated which is
comparable to other studies.””*® This dyselectrolytemia may
present with significant neurological outcomes.!" %4
Further studies are needed establish the exact understanding
of electrolyte changes in SAM. 32% of children with SAM
in present study were admitted as pneumonia based on the
clinical findings & Chest X Ray which is higher than 10%
in Ethopia as reported by Berti et al.?> which may be
because of late admission in NRC. However it is lower than
33% and 58% from Bangladesh as reported by Hossain et
al.’® and Kahnum et al.** respectively

14% of Children with SAM were diagnosed as a Pulmonary
tuberculosis in a present study which is higher than 2%,
5.6%, 6.6%, 9% and 9.3% from Karnataka, Madhya
Pradesh, Ethiopia, Bangladesh and Uttar Pradesh as
reported by Bhat et al.?® Gangaraj** Berti et al.”> Hossain M
et al.’® & Kumar et al.”® respectively. The high prevalence
tuberculosis in present study may be because of children
with SAM are belonging to low socio economic class. The
high prevalence can be contributed to the more cases
having history of contact positive. So screening of all SAM
children with Tuberculosis is a must to find the actual
disease burden in SAM.

11% of children with SAM were diagnosed UT]I in present
study which is lower than 11%, 17%, 30%, 31% from
Nigeria, Delhi, Turkey and Mexico as reported by Rabasa
et al.®® Bagga et al.”, Caksen et al.”’, Berkowitz et al.?®
respectively.

3% of children with SAM were diagnosed with Celiac
disease in the present study based on clinical features
suggestive of celiac disease, which is lower than 13% from
Delhi as reported by Kumar et al.*

31% SAM children in our study had ricketic features, and
this is comparable with the previous reports.* This can be
contributed to dietary deficiency and Vitamin D
supplementation in early period of life. 2% of children with
SAM were diagnosed with hypothyroidism in the present
study based on clinical features suggestive of
hypothyroidism. Exact prevalence of hypothyroidism was
not found because selected cases were investigated.

1% of children with SAM were diagnosed HIV positive in
the present study which is lower than found in previous
studies.®>*! This may be because of low prevalence of HIV
in present study. However high prevalence of HIV infection
in children with SAM in African country may be associated
with nutritional deficiencies secondary to decreased
nutrient intake, impaired nutrient absorption, increased
nutrient losses and increased nutrient demand. This is due
to direct effect of HIV and the myriad of opportunistic
infections precipitated by HIV induced immunodeficiency.

Conclusion

This study concluded that dyselectrolytemia is high in
complicated SAM and mainly sodium disturbances in form
of hyponatremia are common in different co-morbid
conditions. Hence, we recommend that due care is to be
given for management of dyselectrolytemia in complicated
SAM children.

Reference

1. International Institute for Population Sciences.
National Family Health Survey-4, India Fact Sheet,
2015-16. India. Mumbai: 1IPS; 2016. Available
from:
http://www.rchiips.org/NFHS/pdf/NFHS4/India.pdf.
[Last accessed on 2018 Mar 10].

2. Black RE, Allen LH, Bhutta ZA, Caulfield LE, de
Onis M, Ezzati M, et al. Maternal and child
undernutrition: Global and regional exposures and
health consequences. Lancet 2008;371:243-60.

3. Alleyne GA, Hay RW, Picou DI, Stanfield JP,
Whitehead RG. Protein Energy Malnutrition. 1st
Indian ed. New Delhi: Jaypee Brothers; 1989.

4. Rodriguez-Soriano J. Malnutrition and electrolyte
metabolism. In: Suskind RM, Lewinter-Suskind, L,
editors. The Malnourished Child. Vol. 19. New
York: Nestld Nutrition Workshop Series, Nestec
Ltd, Vevey, Raven Press, Ltd.; 1990. p. 141-54.

5. WHO Guideline: Updates on the Management of
Severe Acute Malnutrition in Infants and Children.
Geneva: World Health Organization; 2013.

6. Indian Academy of Pediatrics, Dalwai S, Choudhury
P, Bavdekar SB, Dalal R, Kapil U, et al. Consensus
statement of the Indian academy of pediatrics on
integrated management of severe acute malnutrition
2013;50:399-404.

7. Miller O, Krawinkel M. Malnutrition and health in
developing countries. Can Med Assoc J. 2005;173:3.

8. Inpatient Care Training Materials | Module 2.
Principles of Care |FANATA-2. Government of
Sudan. 2011:24.

9. Bernal, C., Velasquez, C., Alcaraz, G. et al.
Treatment of severe malnutrition in children:
experience in implementing the WHO guidelines in
Turbo, Colombia. J Ped Gastr Nutr, 2008
March;46(3):322-328.

10.  Neha Thakur, Jagdish Chandra, Harish Pemde, &
Varinder Singh: Anemia in severe acute malnutrition
Nutrition April 2014 Volume 30, Issue 4, Pages
440-442.

11. Khanum et al Growth morbidity & mortality in
SAM at Dhaka: prospective study, Am J Clin Nutr
1988;67:940-5.

12.  Irena AH, Mwambazi M, Mulenga V. Diarrhea is a
major killer of children with severe acute
malnutrition admitted to inpatient set-up in Lusaka,
Zambia. Nutr J. 2011;10:110.

288 | Page




Kumar et al.

International Journal of Medical and Biomedical Studies (IJMBS)

13.

14,

15.

16.

17.

18.

19.

20.

21.

22.

Nzioki C., Irimu G., Musoke R. et al. Audit of care
for severely malnourished children aged 6-59
months admitted at K.N.H. Inter Health. 2009 Sept;
1(1):91-96.

Kumar et al. Department of Pediatrics, Gandhi
Memorial Hospital, Shyam Shah Medical College,
APS University, Rewa, MP. India. July 19,
2013Indian Pediatr 2014;51:125.

Talbert A, Thuo N, Karisa J, Chesaro C, Ohuma E,
Ignas J, et al. Diarrhoea complicating severe acute
malnutrition in Kenyan children: A prospective
descriptive study of risk factors and outcome. PL0oS
One. 2012;7:1.

Hossain M.I, Dodd N.S, Ahmed T. et al. Experience
in managing severe malnutrition in a government
tertiary treatment facility in Bangladesh. J Health
Popul Nutr 2009 Feb;27(1):72-80.

Sunil  Gomber and Viresh Mahajan,
biochemical spectrum of hypokalemia,
Pediatrics 1999;36:1144-1146.
Zin-Thet-Khine, Khin, Maung U. Sodium balance
during acute diarrhea in Malnourished Children
(Burma). J Trop Pediatr 2000;20(3):53-7

Yasmeen Menon, Rehana Majeed, Mohammas
Hanif Ghani, Salman Shikh. Serum electrolytes
changes in a malnourished children with diarrhea.
Pakistan journal of medical science, Oct-December
2007 (part 1). Volume 23.

K. Zaman, M.R. Islam, A.H. Baqui & Md. Yunus,

clinic-
Indian

Hypokalaemia in  children in  Bangladesh
1984.Indian J Res 81, February 85.
Manary MJ, Brewester DR. Potassium

supplementation in  kwashiorkor. J  Pediatr
Gastroenterol Nutr. 1997 Feb;24(2):194-201.

Berti A, Bregani ER, Manenti F, Pizzi C. Outcome
of severely malnourished children treated according

to UNICEF 2004 guieline: a one year experience in

23.

24.

25.

26.

27.

28.

29.

30.

a zone hospital in rural Ethiopia. Trans R Soc Trop
Med Hyg. 2008;102:939-944.

Bhat PG Tuberculosis Control Unit, World Health
Organisation, Country Office for India, New Delhi,
India Intensified tuberculosis case finding among
malnourished children in nutritional rehabilitation
centres of Karnataka, India PLoS ONE
8(12):e84255. doi:10.1371/journal.pone.0084255.
Gangaraj et al. Electrolytes and Blood Sugar
Changes in Severely Acute malnourished Children
& its association with diarrhoea and vomiting.
International Journal of Pharmaceutical Science
Invention May 2013;33-36.

Praveen Kumar et al Should We Screen Children
with Severe Acute Malnutrition for Celiac Disease?
Department of Pediatrics, Kalawati Saran Children’s
Hospital, Lady Hardinge Medical College Indian
Pediatr 2012;49:330-331.

Berkowitz FE. Infections in children with severe
protein- energy malnutrition. Ann Trop Paediatr
1983:3:79-83.

Caksen H, Cesur Y, Uner A, Arslan S, Sar S, Celebi
V, et al. Urinary tract infection and antibiotic
susceptibility in malnourished children. Int Urol
Nephrol 2000;32:245- 247.

Rabasa Ai, Shattima D. Urinary tract infection in
severely malnourished children at the University of
Maiduguri Teaching Hospital. J Trop Pediatr
2002;48:359-361.

Bagga A, Tripathi P, Jatana V, Hari P, Kapil A,
Srivastava RN, et al. Bacteriuria and urinary tract
infection in malnourished children. Pediatr Nephrol
2003;18:366-370.

Ejaz MS, Latif N. Stunting and micronutrient
deficiencies in malnourished children. J Pak Med
Assoc. 2010;60:543-7.

289 | Page




