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Acute Hyponatremia in Pneumonia and CNS
Infections of Children

Purpose: The option of selecting isotonic rather than hypotonic fluids for main-
tenance fluid in children has been advocated by some authors. Pneumonia and
CNS infections are frequent clinical settings for acute hyponatremia because
of nonosmotic anti-diuretic hormone stimuli in children. We conducted the
present study to identify the incidence of hyponatremia in pneumonia and CNS
infection of children and to determine the importance of maintenance intravenous
fluid therapy regimen and other related factors.

Methods: The study included 1,992 patients admitted to the Department of
Pediatrics at Pusan National University Children's Hospital between November
2008 and August 2011, who were diagnosed with pneumonia or CNS infections
and checked for serum sodium concentration. Their clinical data including la-
boratory findings were reviewed retrospectively.

Results: During the study period, 218 patients were identified to have acute
hyponatremia among 1,992 patients. The overall incidence of hyponatremia
was 10.9%. The incidence of hyponatremia in encephalitis (37.3%) was highest
and the incidence in bacterial meningitis (27.4%), viral meningitis (20.0%),
bacterial pneumonia (11.1%), mycoplasma pneumonia (9.2%), and viral
pneumonia (6.8%) were in descending order. The mean age was higher in hypo-
natremic patients than in isonatremic patients. The incidence of hyponatremia
was higher in who had 0.18% NaCl in 5% dextrose (D5 0.18% NS) than 0.45%
NaCl in 5% dextrose infusion (D5 1/2NS) (9.0% vs. 2.2%). SIADH was identified
in 20.5% among hospital acquired hyponatremic patients after adequate
evaluation for SIADH.

Conclusion: We recommend D5 1/2NS rather than D5 0.18% NS as the main-
tenance fluid given to children with pneumonia or infectious CNS diseases.

Key words: Hyponatremia, Pneumonia, Meningitis, Encephalitis, Syndrome of
inappropriate secretion of antidiuretic hormone
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Table 1. Incidence of Hyponatremia According to Diseases

Disease Isonatr_emia Hypona?re_mia Hyponatre_mi_a Hyponatremia
at admission at admission during admission (Total) (%)
Viral pneumonia (n=1,082) 1,035 47 27 74 (6.8)
Mycoplasma pneumonia (n=142) 133 9 4 13 (9.2)
Bacterial pneumonia (n=486) 449 37 17 54 (11.1)*
Viral meningitis (n=115) 102 13 10 23 (20.0)
Bacterial meningitis (n=84) 69 15 8 23 (27.4)
Encephalitis (n=83) 68 15 16 31 (37.3)
Total (n=1,992) 1,856 136 82 218 (12.3)

*P value <0.05 vs. viral pneumonia
TP value <0.05 vs. viral meningitis

Table 2. Age Difference between Isonatremia and Hyponatremia Groups

Disease Serum Na concentration Mean age+SD (yr)

Pneumonia (n=1,710) Isonatremia (n=1,569) 2.48+3.21
Hyponatremia at admission (n=93) 5.47+2.94
Hyponatremia during admission (n=48) 7.46+3.62
Hyponatremia (Total) (n=141) 6.15+3.71*

CNS infections (n=282) Isonatremia (n=205) 3.9942.86
Hyponatremia at admission (n=34) 5.02+1.67
Hyponatremia during admission (n=43) 5.36+2.15
Hyponatremia (Total) (n=77) 5.17+3.65"

*P value <0.05 vs. isonatremia in pneumonia
TP value <0.05 vs. isonatremia in CNS infection

Table 3. Hospital Acquired Hyponatremia According to Fluid Types and Amount

. D5 0.18% NS D5 0.18% NS D5 1/2NS D5 1/2NS
DIEEEES 2/3 maintenance* maintenance 2/3 maintenance maintenance et
Viral pneumonia 8 " 5 3 27
Mycoplasma pneumonia 0 1 2 1 4
Bacterial pneumonia 3 8 2 4 17
Viral meningitis 3 4 1 2 10
Bacterial meningitis 3 2 1 2 8
Encephalitis 6 5 4 1 16
Total (n) 23 31 15 13 82
Incidence (%) 87" 9.3 3.3t 1.6 4.4

*2/3 maintenance : 2/3 amount of maintenance
P value 0.789 vs. D5 0.18% NS maintenance
*P value 0.058 vs. D5 1/2NS maintenance

Table 4. Development of Hospital Acquired Hyponatremia Table 5. Incidence of SIADH in Hospital Acquired Hyponatremic

According to Fluid Types Patients
D5 0.18% NS D5 1/2NS Hyponatremia SIADH (%)
Isonatremia 544 (91.0) 1,230 (97.8) Viral pneumonia (n) 20 5 25.00
Hyponatremia 54 (9.0)* 28 (2.2) Mycoplasma pneumonia (n) 2 0 0.00
Total 598 (100.0) 1,258 (100.0) Bacterial pneumonia (n) 10 2 20.00
*P value <0.05 vs. D5 1/2NS Viral meningitis (n) 10 1 10.00
Bacterial meningitis (n) 10 2 20.00
+3 65412 ARUEFEST] 39942864l Hel gk Encephalitis (n) ZL E 220
D}(P(O 05) (Table 2) Total (n) 78 16 20.51
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